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Abstract 

Transforming Waters: 

Hydroelectricity, State Making, and Social Changes in Twentieth-Century China 

This dissertation argues for the central role of hydroelectric projects in the state 

making and social changes in twentieth-century China. It advances the idea that 

hydroelectric technology not only transformed natural rivers into electricity for 

national industrialization, but also enabled the socialist state to normalize an 

envirotechnical complex centered on resource extraction. 

Geographically, this dissertation is basically grounded in two sites: one is 

Southwest China where many small scale hydroelectric power plants were built from 

the 1910s throughout 1970s; another is the Sanmenxia hydropower project, with a 

mega dam and the largest reservoir, on the Yellow River. Meanwhile, it also brings 

evidence from other parts of the country into discussion. Through the history of 

hydroelectricity, it examines how Chinese elites responded to the global trend of the 

rise of “white coal” after World War I, how the Chinese Nationalists and Japanese 

tried to apply this technology to energize national resistance and imperial dominance 

respectively, and how the Chinese Communists relied on it to realize its socialist 

ambitions during the Great Leap Forward. 

Social processes in the building of hydroelectric power plants, and, more broadly, 

in the making of the envirotechnical regime, feature prominently in this study. This 

research reveals local communities’ responses to the changes that hydroelectric 

technology wrought in their habitat and daily life. Particularly in the case of the 

Sanmenxia reservoir resettlement, tens of thousands inhabitants were involuntarily 

displaced to the northwest frontier, extending the social effects of the concrete dam 

far beyond the river and the reservoir it produced. 
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This narrative employs a range of sources from inside and outside of mainland 

China. It is a reconstruction of the rise of hydroelectricity in twentieth-century China 

from an envirotechnical perspective. As such, it seeks not only to perceive Chinese 

history through the lens of environmental and technological history, but also to 

provide an alternative to the standard global historical narrative dominated by fossil 

fuels. 
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Introduction 

A Flow of Water and Power 

In The Historian’s Craft, on choosing a historical research topic, Marc Bloch 

cited Paul Valery’s reproach of what he called “traditional history” for its focus on 

political history. Valery pointed to “ the conquest of the earth by electricity as an 

example of one of those ‘notable phenomena’ which that kind of history neglects, 

despite the fact that they have more meaning and greater possibilities of shaping our 

immediate future than all the political events combined.”
1 

Since then, much historical 

research has been done regarding the initiation, large scale production, transmission, 

and consumption of electricity, and many books and articles have been published on 

those topics in English.
2 

In the field of China studies, too, the proliferation of 

electricity as a commodity and technology imported by Westerners in the late 

nineteenth-century has drawn the attention of historians.
3 

More than three decades 

after Valery’s comment, in his study of rivers in the American West, the 

environmental historian Donald Worster argued, “ To write history without putting 

any water in it is to leave out a large part of the story. Human experience has not been 

1 Marc Bloch, translated by Peter Putnam, The Historians’ Craft (New York: Vintage Books, 1953), p.66. 
2 For instance, Thomas Hughes, Networks of Power: Electrification in Western Society, 1880-1930 (Baltimore: 

John Hopkins University Press, 1983) ; David Nye, Electrifying America: Social Meanings of a Technology, 

1880-1940 (Cambridge: MIT Press, 1992). 
3 See Tim Wright, Electric Power Production in Pre-1937 China. The China Quarterly, No. 126 (Jun.,1991), 

pp.356-363; Frank Dikotter, Exotic Commodities: Modern Objects and Everyday Life in China (New York: 

Columbia University Press, 2006), pp.133-143; There are two dissertations in recent years, Gao Ming, “1945-1965 

Shanghai dianli gongye yanjiu” 1945-1965 上海电力工业研究 (A Study of the Electrical Industry in Shanghai, 

1945-1965), Ph. D Dissertation, Shanghai Jiaotong University, 2014; Ying Jia Tan, “ Revolutionary Current: 

Electricity and the Formation of the Party State in China and Taiwan, 1937-1957” Ph. D Dissertation, Yale 

University, 2015. 
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 so dry as that.”
4 

Indeed, we, human beings, inhabit a world largely made up of water. 

Without water, no life, let alone history and civilization, would exist on this planet. 

As two significant objects of research, the history of water can be traced to the 

very beginning of human society and well beyond, while the history of electricity 

goes back no more than two hundred years. And yet, the history of water and the 

history of electricity converged when people started to use water power to produce 

electricity in the late nineteenth century. Since then, although fossil fuel had become 

the dominant source of energy worldwide, we also witness the rise of hydroelectricity 

in the twentieth century and its controversial continuing growth until today. Like the 

use of fossil fuels, the exploitation of hydroelectricity also wrought far-reaching 

influence on the environment, in particular rivers and riparian ecology. Water power 

has served as one of several major sources of energy to drive industrialization. It was 

also more closely associated with political power and the daily life of affected local 

communities in a longer temporal scope and probably in a more fundamental way 

than fossil fuels. The production of hydroelectricity is a perfect site at which to 

explore the dynamics and tensions among technology, energy, environment, local 

societies, and political forces of affected countries and areas. In this dissertation I 

study such dynamics and tensions as they unfolded in China throughout the twentieth 

century. I argue that hydropower projects, from small to large, from private to state 

owned, gradually became central to the state making and social changes in China in 

the second half of the twentieth century. 

4 Donald Worster, Rivers of Empire: Water, Aridity, and the Growth of the American West (Oxford: Oxford 

University Press, 1985), p.5. 
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Methodologically, it is impractical to cover all hydroelectric projects built in 

China, even just the large ones. On the other hand, focusing on a single project or 

river would make it hardly feasible to describe hydroelectric power’s interaction with 

more general historical processes. Therefore, I combine a case study of the Sanmenxia 

hydroelectric power project, including a mega dam on the Yellow River, with an 

examination of some small-scale hydropower building efforts in the Southwest and 

other areas from the 1910s to the 1970s. This study includes Chongqing(重庆), 

Yongchun(永春) county in Fujian province, Qinglong(青龙) county in Hebei 

province, and Sanmenxia(三门峡, Three Gates Gorge) in Henan. Those projects have 

not been selected randomly. Each of them was closely associated with political 

changes, technological proliferation and innovations, and social transformations 

during the twentieth century. Changes occurred at the local, national and transnational 

levels. Chongqing was the wartime capital of Nationalist China and the wartime 

demand for energy drove the production of hydroelectric power in the Chongqing area 

in the 1940s. Yongchun and Qinglong were model counties of small hydroelectric 

power development during the Great Leap Forward and the Cultural Revolution 

respectively. Sanmenxia was the site where the first large concrete dam was built on 

the Yellow River with the assistance of the Soviet Union from the late 1950s on. 

These projects also represent different stages and aspects of hydropower development 

in China. Although I have focused my resreach on these sites, I have no intention to 

downplay the importance of other hydropower projects. 
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Figure 1. Locations of Major Research Sites. 

My first task in this dissertation is to tell the story of the planning, construction, 

and operation of those hydropower projects. In addition to historical description, I 

look at that part of history through the lens of energy production and state-making. In 

so doing, I aim to describe those projects as parts of a coherent historical 

process,involving the technological, environmental, and social changes in 

twentieth-century China leading to the formation of a total envirotechnical regime. 

The Total Envirotechnical Regime 

In describing and analyzing of these hydropower projects in twentieth-century 

China, I propose the concept of a “total envirotechnical regime”. Instead of using the 

common terms energy regime or technocratic system, I choose to use envirotechnical 

regime so as to bring the natural or non-human factors and the environment back into 

the scene, as just as important as human, political and technological systems. I borrow 

the term “envirotechnical regime” from Sara Pritchard. According to her, an 
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envirotechnical regime includes “the institutions, people, ideologies, technologies, 

and landscapes that together define, justify, build, and maintain a particular 

envirotechnical system as normative. 
” 5 

In twentieth-century China, the particular 

envirotechnical system was an tangled web of the Communist bureaucratic system, 

professional and indigenous technical systems and the environment. In Pritchard’s 

definition, the envirotechnical regime is a multidimensional entity consisted of 

material and epistemological ingredients. I add the qualifying adjective “total” to 

underline the unprecedented material and epistemological extensions of the regime 

into the society and even into communities in remote rural and mountainous areas. 

And yet, “total” does not indicate totalitarian. It denotes less absolute political power 

than widening and deepening social mobilization and ideological indoctrination which 

were not always successfully.
6 

To clarify, I am not arguing that hydropower projects led or necessarily lead to 

the formation of a totalitarian regime. To the extant that it existed, that regime actually 

derived from many complicated historical and social forces. Neither do I suggest that 

China is exceptional in the making of a total envirotechnical regime. Instead, I 

contend that the hydropower projects and the political authority had a dialectical 

relationship. The political power put the technocratic system in place. In response, the 

5 For details, see Sara B. Pritchard, Confluence:The Nature of Technology and the Remaking of the Rhone 

(Cambridge: Harvard University Press, 2011), pp.18-23. 
6 This is inspired by Louise Young’s definition of total empire in her study of the Japanese Showa Restoration. 

According to Young, the Japanese empire was defined not only by its overseas territoryial expansion, but also by 

its increasingly multidimensional, mass-mobilizing, and all-encompassing claims, including cultural, military, 

political and economic aspects. See, Louise Young, Japan’s Total Empire : Manchuria and Wartime Imperialism 

(Berkeley: University of California Press, 1998), p.13. 
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technocratic system strengthened the political regime. The result was the making of a 

total envirotechnical regime. 

The Christian historian and philosopher C.S.Lewis contended that “ what we 

call Man’s power over Nature turns out to be a power exercised by some men over 

other men with Nature as its instrument.”
7 

Under the banner of multipurpose 

development, hundreds of thousands of reservoir inhabitants were displaced from 

their homes involuntarily. While trying to build an industrial complex, China 

remained a predominantly agrarian state. While being asked to leave their physical 

residences so as to make way for a large reservoir to generate electricity for 

industralization, people were mobilized to provide the labor power to reclaim land for 

agriculture in the frontier region. Those riparian inhabitants had to bear the burden of 

the converged industrial and agrarian complexes in the construction of large-scale 

hydropower projects. 

The epistemological aspect of the total envirotechnical regime echos the “high 

modernist ideology” which James Scott has analyzed. High modernism, according to 

Scott, is strong faith in “scientific and technical progress, the expansion of production, 

the growing satisfaction of human needs, the mastery of nature, and the rational 

design of social order commensurate with the natural laws.”
8 

Despite the fact that 

China was largely a technologically “backward” country in the twentieth century, with 

the assistance of Soviet engineers, Communist China still made strong efforts to 

7 C. S. Lewis, “The Abolition of Man,” in The Complete C. S. Lewis Signature Classics (Grand Rapids: 

Zondervan, 2007), p.719. 
8 James Scott, Seeing Like a State: How Certain Schemes to Improve the Human Condition 

Have Failed (New Haven: Yale University Press, 1998), p.4. 
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implement its ambitious environmental engineering projects. Moreover, as an evolved 

version of global high modernism, following the extension of the state administrative 

grid, radical Maoists integrated technical and political hubris in a total environmental 

regime, to realize the environmental and social engineering schemes of the 

revolutionary state. 

Water Management in China’s Long History 

Examination of the development of hydroelectricity and its interaction with local 

society and political changes, requires engagement with several bodies of literature. 

The first is the history of water management in China, a long-lived and highly 

developed field. Most of the research in this field examines water management, 

including irrigation, flood control, and navigation before the twentieth century. The 

essential issue is the relationship between state power and water management practice. 

In 1957, based on the case of the Yellow River management, Karl Wittfogel argued 

that the demand for large scale hydraulic works led to the formation of a “hydraulic 

society” and a despotic political structure in China and other “oriental” countries.
9 

Since then, this “oriental despotism” theory has been seriously criticized and 

challenged by historians who study what they call “late imperial” Chinese hydraulic 

history.
10 

Among those studies, Akira Morita proposed the concept of “hydraulic 

community,” underlining the high degree of autonomy in the management of water 

9 Karl A. Wittfogel, Oriental Despotism: A Comparative Study of Total Power (New Haven: Yale University Press, 

1957) 
10 Frederick W. Mote, “The Growth of Chinese Despotism: A critique of Wittfogel’s theory of Oriental Despotism 

as applied to China.” Oriens Extremus 08.01.(Aug.1961),pp.1-41; Akira Morita, Qingdai shuili yu quyu shehui 清

代水利与区域社会，translated by Lei Guoshan (Jinan:Shandong huabao chubanshe, 2008); Pierre-Etienne Will, 

“State intervention in the administration of a hydraulic infrastructure: the example of Hubei province in late 
imperial times.” In The Scope of State Power in China, edited by Stuart Schram, (Hongkong: Chinese University 

Press, 1985), pp.295-347. 
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resources. Pierre-Etienne Will admitted that strong central states were active in 

managing water but when states declined due to corruption or mismanagement, local 

power holders would often take over. Of course, successful management of large 

projects like controlling the Yellow River required far more human labor and financial 

investment than managing a local irrigation system. Based on empirical studies, Peter 

Purdue described five modes of hydraulic organization from large state-controlled 

projects like the Yellow River Administration to the tiniest autonomous irrigation 

ditch in a peasants’ field. 11 

In her newly published monograph on the drama of the Yellow River northern 

course changes, Ling Zhang criticizes the “hydraulic mode of production” logic 

behind previous scholarship. Through examining the costs, losses and suffering 

caused by maintaining the Yellow River-Hebei environmental complex from 1048 to 

1128, Zhang proposes a theory of the “ hydraulic mode of consumption,” which 

underlines the high cost of maintaining a particular water management system, to 

understand human-water relationship in north China. This mode continues to be in 

place until today.
12 

Based on the above studies, this dissertation extends the 

discussion to the twentieth century after the arrival of hydroelectric technology, and 

examines how did this new technological system, including both small and large 

projects, reshaped that mechanism. As David Pietz has shown, in the twentieth 

century, the Chinese state was committed to transforming the Yellow River from 

11 Peter Purdue, Exhausting the Earth: State and Peasant in Hunan, 1500-1850 (Cambridge: Harvard University 

Asia Center,1987), p.171. 
12 Ling Zhang, The River, The Plain, and the State: an Environmental Drama in Northern Song China, 1048-1128 

( Cambridge: Cambridge University Press, 2016), p.178-179; p.288-290. 
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being flood prone “China’s Sorrow” to being a potential source of China’s agricultural 

and industrial growth.
13 

In other words, on water management, the Communist state 

strived to convert the “mode of consumption” to being a “mode of production.” In the 

age of great acceleration, rivers were transformed at an unprecedented pace by the 

Chinese state which strived to achieve rapid industrialization. 

Although the state made tremendous efforts to make natural rivers more 

productive, those rivers did not always obey the will of the technocratic system. 

Following large financial and social commitments to build large concrete dams, many 

unanticipated or underestimated problems, like silting, significantly undercut the 

efforts to increase productivity. When we take the financial, social and environmental 

costs of those dams into consideration, it is hard to claim that the envirotechnical 

regime in China successfully transformed those rivers. Beyond the clear division 

between “consumption” and “production”, I propose that the two modes have long 

coexisted in Chinese history. In the push for industrialization, hydraulic engineering, 

social mobilization, reservoir displacement, and the formation of a group of 

technocrats became essential in the Communist era of envirotechnical regime making. 

Rather than labeling them as achievements or failures of the state authority, I view 

those hydropower projects as reflections and creations of the natural, technological 

and bureaucratic systems. In the process, they have become a pillar in the making and 

sustaining of a total environtechnical regime in twentieth-century China. 

Energy as Politics in History 

13 David Pietz, The Yellow River: The Problem of Water in Modern China (Cambridge: Harvard University Press, 

2015). 
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In the twentieth century, the productivity of capital and labor was often measured 

by the amount of energy generated, especially in the form of electricity. Therefore, a 

second body of literature needs to be inquired into. That is the history of energy in 

general and electricity in particular. In the field of environmental history, energy 

usually serves as a medium to study the relationship between the human and the 

natural world. But it also has been raised as a historical research subject in the past 

few decades. 
14 

Vaclav Smil and Alfred Crosby examine the major sources of energy 

in human history from grains that we eat to fossil fuels that we burn, and both are 

skeptical of the sustainability of the contemporary energy-intensive society.
15 

Like 

the role of water in history, energy is also associated with politics in recent studies.
16 

In the second half of the twentieth century, hydropower was only one of several 

energy options. I contend that the socialist state’s energy policy was based not merely 

on economic calculation, but also on political choice. 

In a world dominated by fossil fuel energy, China has the largest hydropower 

capacity today, with 319.4 GW. It is three times larger than that of the United States, 

which ranks second, and China’s capacity is still growing. In the first half of the 

twentieth century, particularly in the two decades between the world wars, water 

produced half of the electrical power in many industrial countries. Especially in 

Europe, because of the rich water power developed from glacial streams from the 

14 See Micah Muscolino, The Ecology of War in China: Henan Province, the Yellow River, and Beyond, 1938-1950 

(Cambridge: Cambridge University Press, 2015) 
15 Vaclav Smil, Energy in World History (Boulder: Westview Press, 1994); Alfred W. Crosby, Children of the Sun: 

A History of Humanity’s Unappeasable Appetite for Energy (New York: W.W. Norton &Company, 2006); Vaclav 

Smil also wrote an overview of energy in modern China, see Energy in China’s Modernization: Advances and 
Limitations(Armonk: M.E. Sharpe, 1988) 
16 Timothy Mitchell argues that coal centered socialtechnical system opened space for democracy, while oil led to 

the closing off of that space. See Timothy Mitchell, Carbon Democracy: Political Power in the Age of Oil (New 

York: Verso, 2011). 
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Alps. Therefore, hydropower was also nicknamed “white coal.” 17 
In the 1950s, due 

to the efforts of revolutionary cadre Li Rui and other hydro-technocrats, the PRC 

promulgated an energy policy of “hydropower first, thermal-power second (水主火

辅)” to promote industrialization. Instead of building a carbon dominated energy 

system, China tried to establish one based on water despite the fact that the policy was 

short lived. 

Based on an examination of the sites of energy production and the transmission 

of electricity in America, Christopher Jones argues that transport infrastructure 

systems deprived most consumers of knowledge of the environmental harms caused 

by their energy use.
18 

This resonates with geographer Darrin Magee’s inspiring idea 

of a spatial configuration-powershed, which he calls a “powershed” and uses to 

explain large hydropower projects built in western, rural China but oriented to provide 

electricity to eastern, urban China.
19 

The resulting social inequality and 

environmental injustice created by hydropower projects will be a concern of this 

dissertation as well. 

The study of the history of energy usually requires covering its production, 

transportation/transmission, and consumption. The discovery of electricity in the early 

nineteenth century by Michael Faraday and then the innovation of alternating current 

in the late nineteenth century revolutionized the pattern of energy transportation. 

17 See Marc D. Landry II, “ Europe’s Battery: The Making of the Alpine Energy Landscape, 1870-1955.” PhD 

Dissertation, Gerogetown University, 2013. 
18 Christopher F. Jones, Routes of Power; Energy and Modern America (Cambridge: Harvard University Press, 

2014), p.12. 
19 Darrin Magee, “Powershed Politics: Yunnan Hydropower under Great Western Development.” The China 

Quarterly, No. 185, 2006, pp.23-41. 
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Electricity has widely served as a carrier of energy since then.
20 

Hydropower 

technology transforms water power from a mechanical force into electricity which can 

be delivered through wires to consumers hundreds and thousands miles away. This 

poses a challenge in any study the consumption of electricity generated by large 

hydropower projects. With the establishment of regional and national grids, various 

sources of electricity have merged in the grids for redistribution. Therefore, in my 

research into the large hydropower project, the Sanmenxia project on the Yellow River, 

I will focus on the production site and process, while leaving transmission and 

consumption for future investigations. In my chapters on the wartime Chongqing 

energy crisis and on small hydropower projects from the late 1950s to the 1970s, I 

will be able to cover the production, transmission, and consumption of 

hydroelectricity. 

Dams and Environment 

The third body of literature is about the history of dams worldwide and China’s 

environmental history in the twentieth century. The environmentalist Patrick McCully 

points out the various negative environmental and social impacts of the construction 

of large dams. He calls for an end to the building of large dams worldwide and for 

planning the decommissioning of existing dams.
21 

So does the Chinese political and 

environmental activist Dai Qing.
22 

On the contrary, rather than considering dams as 

20 In his study of the technology of electricity, Thomas Hughes divides it into four stages:, invention, technology 

transfer, system growth, and substantial momentum. See Thomas Hughes, Networks of Power: Electrification in 

Western Society,1830-1930 (Baltimore: The John Hopkins University Press, 1983); On the consumption of 

electricity, see David E. Nye, Electrifying America: Social Meanings of a Technology, 1880-1940 ( Cambridge: 

MIT Press, 1992); Consuming Power: A Social History of American Energies (Cambridge: MIT Press, 1997); On 

transmission, see Christopher Jones, Routes of Power, 2011. 
21Patrick McCully, Silenced Rivers: The Ecology and Politics of Large Dams (New York: Zed Books, 2001). 
22 Dai Qing eds.,The River Dragon Has Come!: Three Gorges Dam and the Fate of China’s Yangtze River and Its 

12 



antithetical to natural rivers, Richard White argues that technologies such as dams can 

actually link us with nature. Therefore, he suggests that we ought to consider a 

dammed river as an organic machine, as an energy system which still retains some of 

its original nature. 
23 

Large dams, objects of historical research objects spurred in part 

by contemporary concerns, require us to understand the complex relationships 

between technological systems and their natural environments. As an environmental 

historian, I deeply appreciate the inspirations and problems that McCully and Dai 

have revealed, but I would choose to follow White’s approach to deal with 

technological system-nature relationships as an organic entity which creates both 

losses and gains. 

On the proliferation of concrete dams, Christopher Sneddon introduces a civil 

engineer of the U.S. Bureau of Reclamation. John Savage and his survey of the 

Yangtze Gorge project in the context of wartime geopolitics.
24 

David Pietz puts the 

Yellow River problem in a global context and mentions the Japanese survey in the 

early 1940s and the Soviet role in the designing and construction of the Sanmenxia 

dam on the Yellow River.
25 

I shall supplement their discussion of the transnational 

spread of hydropower technology with new primary sources, and I will also extend 

the scope of the research to earlier periods and deepen the accounts by uncovering 

local practices. 

With respect to the scale of hydropower projects, Paul Josephson calls all large 

People ( New York: Routledge, 1998). 
23 Richard White, The Organic Machine: The Remaking of the Columbia River (New York: Hill and Wang, 1995). 
24 Christopher Sneddon, Concrete Revolution: Large Dams, Cold War Geopolitics, and the US Bureau of 

Reclamation (Chicago: The University of Chicago Press, 2015) 
25 Pietz, The Yellow River, 2015. 
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scale technical systems “brute force technologies” which inevitably overwhelm nature. 

Based on his study of large concrete dams in the Soviet Union and the United States, 

he underlines the irreversible environmental degradation and social disruption caused 

by those large projects. Along the same lines, Josephson contends that decentralized, 

smaller technologies would result in more environmental flexibility and social 

justice.
26 

Both McCully and Josephson believe that small hydropower technology is 

truly a renewable resource and does less harm to the society and rivers than large 

projects do. Through empirical study of several small hydropower projects in China 

from the 1910s to the 1970s, I hope to enrich our historical understanding of small 

hydropower projects, and thus to shed light on the discussion on the matter of scale 

which was initiated by economist E. F. Schumacher.
27 

In recent years, Chinese environmental history had been a rapidly growing field 

of study. And yet, only a few works are devoted to the twentieth century, when China 

experienced the most radical environmental changes due to industrialization.
28 

In this 

dissertation, I build on Micah Muscolino’s analysis of the Sino-Japanese war’s impact 

on the environment to examine the impact of the war on the Nationalist government’s 

hydropower construction efforts in the area around their wartime capital Chongqing. 

As aforementioned, the Sanmenxia hydropower project has been examined by Judith 

Shapiro and David Pietz. While Shapiro focuses on the political suppression of the 

26 Paul R. Josephson, Industrialized Nature: Brute Force Technology and the Transformation of the Natural World 

(Washington: Island Press, 2002) 
27 E. F. Schumacher, Small is Beautiful: Economics as if People Mattered (London: Harper & Row, 1975) 
28 Judith Shapiro, Mao’s War Against Nature: Politics and the Environment in Revolutionary China (Cambridge: 

Cambridge University Press, 2001); Micah Muscolino, The Ecology of War in China: Henan Province, the 

Yellow River, and Beyond, 1938-1950 (Cambridge: Cambridge University Press, 2014); David Pietz, The Yellow 

River: The Problem of Water in Modern China (Cambridge: Harvard University Press, 2015). 

14 

https://industrialization.28
https://Schumacher.27
https://justice.26


           

         

hydraulic engineer Huang Wanli, Pietz uses the project to analyze the rise of the 

“multipurpose exploitation” idea in water management in twentieth-century China. 

Pietz points out that the Yellow River plan was very similar to the Soviet “Great 

Volga Project”. The Volga Plan and the “Great Plan for the Transformation of Nature” 

reflected the rise of High Stalinism, which tightened state control over society and the 

natural environment in unprecedented ways. 29 In China, the same paradigm was applied 

to the Sanmenxia project, from its planning to construction. Moreover, the Sanmenxia 

project established a model for other projects in the following years. Under the influence 

of high modernism, the state tried to maximize the productive power of water resources in 

its territory, 

water that ran freely to the sea was water wasted. The institutional model for the full 

exploitation of water was multipurpose development—the construction of regulating 

structures that could irrigate, generate power, control floods, and aid transportation.30 

Although there were disputes over the Soviet design of the Sanmenxia dam, the project 

was started in 1957. In 1962, because of the serious problem of silting, the reservoir had 

lost almost half of its capacity. Therefore, it had to be remodeled several times. As a result, 

its anticipated multi-functions, in particular the generation of electricity, were negatively 

affected. Following Pietz, I also use the Sanmenxia project as a centerpiece of my 

dissertation research. Unlike him, I emphasize the importance of energy production in 

the design and construction of the hydropower project, and I extend the research down 

to the experience of the displaced communities. 

29 Pietz summarizes that there were five features of the High Stalinist Soviet managerial model implemented by 

the CCP: Party control over management, mass organization methods, militarization of management, worker 

education and re-education, and the equation of labor with patriotism. See David Pietz, The Yellow River, 2015, p. 

165. Also see Deborah A. Kaple, Dream of A Red Factory: The Legacy of High Stalinism in China (Oxford: 

Oxford University Press, 1994). 
30 David Pietz, The Yellow River,2015, p.229. 
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Since the late 1990s, a group of historians of technology in North America have 

called for more comprehensive research on the nexus between technology and 

environment.
31 

In particular, Sarah Pritchard calls for “the study of historical 

interactions between ecological and technological systems, both materially and 

discursively.”
32 

Although China was not the original site of many technical 

innovations since the nineteenth century, the adoption of those technological systems 

wrought profound environmental changes on China. And yet, few studies have been 

made to examine the environmental history of China from an envirotechnical 

perspective.
33 

Following the envirotechnical path, I will explore the proliferation and 

adoption of hydropower technology and the remaking of rivers in the Chinese context. 

In sum, this dissertation examines both small and large, private and state own 

hydropower projects in the historical context of China’s state building and 

international nexus in the twentieth-century. As part of the global proliferation of 

technological hubris and growing demand of energy, the uses of natural rivers 

accumulated in our pursuit of maxmaizing agricultural and industrial productions. A 

total envirotechnical regime, based on persistent extraction of natural resources, 

including but not limited to hydropower, was adopted by the Chinese Nationalists, 

and later strengthend by the Chinese Communists. A new multidimentional entity 

consisted of rivers, concrete dam technology, party-state system and the local society 

31 See Jeffery K. Stine and Joel A. Tarr, “At the Intersection of Histories: Technology and the Environment.” 
Technology and Culture, Vol.39, No.4 (Oct. 1998), pp.601-640. 
32 Sara B. Pritchard, Confluence:The Nature of Technology and the Remaking of the Rhone (Cambridge: Harvard 

University Press, 2011) 
33 Victor Seow’s study of Fushun coal mining is an efforts that I know, see Victor Kian Giap Seow, “Carbon 
Technocracy: East Asian Energy Regimes and the Industrial Modern, 1900-1957.” PhD Dissertation, Harvard 

University, 2014. 
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turned normative in the twentieth-century. 

Sources 

Research for this dissertation was conducted in mainland China, Taiwan and the 

United States. On the early proliferation of hydropower knowledge, I use records in 

newspapers and magazines published in the late Qing and early Republic. On the 

Nationalist government’s hydropower planning and construction in southwest China, I 

have collected documents of the National Resources Commission and Fuyuan 

Hydropower Company from the Chongqing Municipal Archives and Modern History 

Institute Archives of Academia Sinica in Taipei. On the Sanmenxia project and the 

small hydropower campaign during the Great Leap Forward and the Cultural 

Revolution, despite a few archival documents that I have collected, due to limited 

access to official archives, I have had to rely on published materials, like newspapers, 

pamphlets, local gazetteers, and memoirs of hydropower specialists and local cadres. 

Fortunately, I was able to use provincial and county archives in Henan and Gansu to 

examine the Sanmenxia reservoir displacement process. In addition, in the late 1980s, 

the Chinese Hydroelectric Engineering Association started to systematically collect 

historical records, primarily in the form of individual memoires. It published thirteen 

volumes in a series titled Chinese Historical Materials on Water Power. This 

collection of memoirs and documents covers most of the twentieth century. I was able 

to use the written records of oral histories in my dissertation.. 

Structure 

In my dissertation, I examine the spread of knowledge about hydroelectric power, 
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the transnational experience of engineers, and the planning and building of both small 

and large-scale hydroelectric power plants in China from the 1910s through the 1970s. 

Centering on this concept, this dissertation will examine the interconnection between 

hydroelectric power and major historical events including the War of Resistance 

against Japan and the Great Leap Forward in China. By placing specific hydroelectric 

power projects, the activities of individual engineers, and the responses of local 

communities in the context of Chinese state building and industrialization, this study 

will deepen our understanding of twentieth-century China from an envirotechnical 

perspective. 

The dissertation consists of five chapters arranged largely in chronological order. 

The first chapter explores how the knowledge of harnessing hydropower was 

introduced to China at the end of the nineteenth century and how Chinese intellectuals 

evaluated this new technology in the following decades. The rapid development of 

hydroelectricity in industrialized countries, such as the United States, Japan and 

Soviet Union, established models for Chinese intellectuals who sought to develop 

China’s industry. Although fossil fuels were already important, Chinese intellectuals 

hailed hydroelectricity as the latest form of energy in industrial civilization. Moreover, 

they proposed that China should seize the opportunity to convert its rich natural 

resources, particularly rivers, to new forms of power, which would foster national 

independence. 

The second chapter examines military and civil hydroelectric power projects in 

the southwest where the wartime Nationalist capital of Chongqing was located. This 
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chapter explores the interaction between warfare and environment in the 1940s. 

Unlike Micah Muscolino’s discussion of the Yellow River area, which was devasted 

by human induced flooding, I suggest that the energy crisis created by the war 

stimulated the surveying and building of hydroelectric projects in the Nationalist 

controlled region, thus constructively reshaped the waterscape in Southwest China. 
34 

The third chapter explores the institutionalizing and propagating of 

hydroelectricity during the early People’s Republic. Emphasis is on the advocation 

and building of small-scale hydroelectric plants in rural China during the Great Leap 

Forward and the Cultural Revolution. In order to achieve rural electrification, the PRC 

mobilized commune cadres to take full advantage of local rivers to generate electricity. 

Mao proposed that China should “walk on two legs.” One was Western technology, 

represented by the Soviet style technology; the other was indigenous methods, 

deriving from self-reliance. In examining the local experiences of Yongchun and 

Qinglong counties, I discovered that during the Great Leap Forward, thousands of 

small hydroelectric power stations were built within a few years. And yet, without 

sufficient investigation of hydrology and professional training to operate the stations, 

most of them were unable to produce the stable output of electricity as expected. 

The fourth chapter moves to the Chinese Communists’ pursuit of large concrete 

dams. An examination of the planning and building of the Sanmenxia hydropower 

project on the Yellow River, reveals that in the new regime’s enthusiasm about 

hydroelectricity it underestimated the problem of silting of the river, leading to dam 

34 See Micah S. Muscolino, The Ecology of War in China, 2014. 
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remodeling, environmental catastrophes and social unrest in the reservoir area. 

Following David Pietz’s analysis of Soviet influence over the general plan of the 

Yellow River in the 1950s, this chapter investigates the negotiation between Soviet 

experts and their Chinese counterparts over the design of the Sanmenxia dam.
35 

As 

the largest hydropower project in China at the time, the Sanmenxia project embodied 

the integration of the Soviet centralization principle into the Chinese state’s water 

conservancy tradition. 

The last chapter focuses on the resettlement of about 7,000 people in the 

province of Henan caused by the creation of a large reservoir behind the Sanmenxia 

hydropower dam project. It shows that the socialist state’s pursuit of hydroelectricity 

changed not only the waterscape of the Yellow River but also lands thousand of miles 

away from that river. A mega project like Sanmenxia required the clearance of a 

tremendous space for a reservoir to store enough water to maximize the generation of 

electricity. As a result, residents in the Yellow River valley had to be resettled from 

Henan to Gansu under the supervision of state authority. Furthermore, the socialist 

goal of reclaiming land to feed a growing population and conquering the Yellow River 

to produce electricity and reduce flooding complemented each other. From the 

viewpoint of the developmental state, every farmer was a potentially valuable laborer, 

and every drop of the river and every inch of its territory were potentially useful 

resources. Transforming the so-called “undeveloped” frontier land into fertile 

farmland became the ‘honorable’ task assigned to those displaced residents. 

35 See David A. Pietz, The Yellow River, 2015. 
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Chapter 1 

Getting Water to Labor for Man: from the Watermill to White Coal 

We can have useful knowledge by which, cognizant of the force and 

action of fire, water, air, the stars, the heavens and all the other bodies which 

surround us—knowing them as distinctly as we know the various crafts of 

the artisans—we may be able to apply in the same fashion to every use to 

which they are suited, and thus make ourselves masters and possessors of 
36 

nature. 

Discourse on Method, Descartes 

Introduction 

The British historian Jean Gimpel has suggested that “oil in the twentieth century 

plays much the same role as did waterpower in the Middle Ages.”
37 

Tracing its origin 

back to Classical Greece and Rome in the East Mediterranean region, we find that 

waterpower, mainly in the form of watermills, had made itself an indispensable part 

of the daily life of people in Europe and later in North America. By converting the 

natural force of running water, caused by gravity, to mechanical force focused by 

humans, many men and women were spared the onerous and tedious work of 

processing grains as celebrated in the following poem: 

Spare your hands, which have been long familiar with the millstone, you 

maidens who used to crush the grain. Henceforth you shall sleep long, 

oblivious of the crowing cocks who greet the dawn. For what was your task, 

Demeter has now handed on to the Nymphs(metaphor for machine motor 

power).
38 

According to William the Conqueror’s Domesday survey in 1086, thousands of small, 

water-driven mills were reported in England, about one mill for every fifty 

36 Cited from Lynn White Jr., Medieval Technology and Social Change (Oxford: Oxford University Press, 1962), 

p.79. 
37 Jean Gimpel, The Medieval Machine: the industrial revolution of the Middle Ages (London: Penguin Books, 

1976), p.3. 
38 Marc Bloch, translated by J. E. Anderson, Land and Work in Medieval Europe (Berkeley: University of 

California Press, 1967), p.145. 
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households.
39 

Nonetheless, due to the environmental restraints, like meteorology, 

topography and geology, the functions of watermills were quite limited. They 

consisted mainly of producing grist, sawing, carding, and fulling, integral part of a 

subsistence agricultural society. 

Then, what was the historical experience of waterpower in China? Many 

historians have examined the use of waterpower in China before the twentieth 

century. 
40 

Based on existing scholarship, the first half of this chapter aims to provide 

a delineation of the use of waterpower in Chinese history, and hence to provide a long 

term historical lens to discuss the rise of hydroelectricity in twentieth-century China. 

The second half of this chapter introduces the spread of hydroelectric knowledge from 

the West to China and the experience of two small hydroelectric plants built by local 

merchants in Southwest China. It also examines the evolution of Chinese elites’ 

39 Margaret T. Hodgen, “Domesday Water Mills,” Antiquity 13 (1939), p. 261. 
40 In English literature, see Hugh P. Vowles, “Early Evolution of Power Engineering.” Isis 17.02(1932), 

pp.412-420; Joseph Needham, Science and Civilization in China, Vol.4 Physics and Physical Technology, part II: 

Mechanical Engineering (Cambridge: Cambridge University Press, 1965); In Chinese literature, see Liang 

Zhongxiao 梁忠效, “Tangdai de nianaiye”( Watermill industry of the Tang Dynasty)唐代的碾硙业, Chinese 

History Studies 2 中国史研究(1987), pp.129-139; Zhang Baichun 张柏春, “Zhongguo chuantong shuilun jiqi 

qudong jixie”(China’s traditional waterwheel and its motor mechanism) 中国传统水轮及其驱动机械 , Studies in 

the History of Natural Sciences13..2 (1994), pp.155-163; Tan Xuming 谭徐明, “Zhongguo shuili jixie de qiyuan, 
fazhan jiqi zhongxi bijiao”(A study of the origin, development of hydraulic machinery in China and its comparison 
with the West) 中国水力机械的起源、发展及其中西比较研究, Studies in the History of Natural Sciences 14.1

自然科学史研究 (1995), pp.83-95; Li Bozhong 李伯重, “Chucai Jinyong: Zhongguo shuizuan dafangche yu 
Yingguo Arkwright shuilifangshaji”(Talent of Chu is used by Jin: China’s water-powered spinning wheel and 

Britain’s Arkwright water frame) 楚才晋用: 中国水转大纺车与英国阿克莱水力纺纱机 , Historical Studies 1

历史研究(2002), pp. 62-74; Liu Xiaoping 刘小平, “Tangdai shiyuan de shuinianai jingying”(The management of 
Buddhist temples’ watermills during the Tang Dynasty)唐代寺院的水碾硙经营 , Chinese Agricultural History 4

中国农史(2005), pp.44-50; Wang Lihua 王利华, “Gudai huabei shuilijiadong xingshuai de shuihuanjing 
Beijing”(The water environment and the evolution of waterpower use in ancient North China)古代华北水力加工

兴衰的水环境背景 Chinese Economic History Studies 1 中国经济史研究 (2005), pp.30-39; Nien Chen-ho 粘振

和，”Lun Bei Song shuimo chafa”(The study of the monopoly system of tea by water-powered mills in the 

Northern Song Dynasty)论北宋水磨茶法， Cheng Kung Journal of Historical Studies 47 成大历史学报 (2014), 

pp.1-28; Fang Wanpeng 方万鹏, “Xiangdi zuomo: Mingqing yilai Hebei Jingjing de shuilijiagongye—jiyu 

huangjingshi shijiao de kaocha”（Install Watermills According to the Terrain: The Hydraulic Machining in Jingxing 

of Hebei Province since Ming and Qing Dynasty—based on the perspective of Environmental History Study)相地

作磨：明清以来河北井陉的水力加工业——基于环境史视角的考察, Chinese Agricultural History 3 中国农史 
(2014), pp.51-58; In Japanese literature, see Nishiijima Sadao 西 嶋定生, Tyuugoku Keizaisi Kennkyuu 中國經濟

史研究（Tokyo: Tokyo daigaku shuppan-kai, 1966）chapter 4. This book has been translated into Chinese, 

Zhongguo Jingjishi Yanjiu (Beiijing: Nongye chubanshe, 1984). 
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changing perception of China’s potential hydropower capacity from suspicion of 

deficiency to recognition of abundance. Hence, under conditions of a persistent 

national crisis, many Chinese elites started to associate hydropower with the 

rebuilding of the Chinese nation-state under new conditions. 

The Use of Waterpower in Chinese History 

So far as we know, the earliest written record of using flowing water as a force to 

drive machinery was the essay titled “On Novelty(Xinlun)”, written by the 

scholar-official Huan Tan who submitted it to the ruler Liu Xiu in the Guangwu reign, 

in 25 CE, at the beginning of the Latter Han dynasty, “Fuxi invented pestle and 

mortar(to separate chaff from grains), all the people could benefit from this invention; 

later, people improved this tool by using the weight of human body to stomp the 

pestle, which was ten times more efficient than the original design; then with more 

mechanical knowledge, people employed donkeys, mules, oxen, horses and water to 

separate chaff, and that was a hundred times more efficient than before.”(宓牺之制杵

臼，万民以济，及后世加巧，因延力借身重以践碓，而利十倍杵舂，又复设机关，

用驴、骡、牛、马及役水而舂，其利乃且百倍。)
41 

In this record, despite the reference 

to waterpower, there was no specific description of any related machinery, let alone of 

the water wheel. According to The Book of Agriculture (Nongshu), written by Wang 

Zhen(王祯)during the Yuan dynasty(1271-1368), waterpower in its simplest form was 

called spoon tilt-hammer(caodui 槽碓), without waterwheel. 
42 

Like the use of 

41 Huan Tan 桓谭, Xinjiben Huantan Xinlun 新辑本桓谭新论(A new edition of Huan Tan’s On Novelty)(Beijing: 

Zhonghua shuju, 2009) p.50. 
42 For technical description, see Joseph Needham, Wang Ling & Lu Gwei-djen, Science and Civilization in China, 

vol.4, (Cambridge: Cambridge University Press, 1965), pp.363-365. 
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waterpower in Europe, the spoon tilt-hammer was made to serve people’s everyday 

living necessity, separating chaff from grains. 

Figure 2. Spoon tilt-hammer(Caodui), Wang Zhen, Nong Shu(农书), Siku Qunshu. 

Zibu. Nongjia 四库全书.子部.农家.p.730-549. 

In China, however, the earliest written record of a water wheel appeared not in a 

work on processing grains, but in one on the more complicated job of using bellows to 

stimulate a fire for use in metallurgy.
43 

In 31 CE in the Guangwu reign, Du Shi(杜诗), 

prefect of Nanyang, invented a waterpower reciprocator (shuipai 水排) used in the 

casting of iron agricultural implements. For inventing shuipai, Du was said to have 

been widely respected and loved by the people of Nanyang because it lightened their 

work load. 
44

From that time on, the shafts which served to transmit driving force, and 

waterwheel techniques proliferated throughout the country. More written records on 

waterpower became available. In his On Mutilation (Rouxinglun), Kong Rong(孔

融)(153-208CE) stated that “what the worthies made was probably better than what 

the sages made; the water trip-hammer was more efficient than the spoon tilt 

43 Joseph Needham, Science and Civilization in China, vol. 4, p.370. 
44 Fan Ye 范晔, Du Shi zhuan 杜诗传 , Hou Hanshu 后汉书 vol. 31,(Beijing: Zhonghua shuju, 1999), 

pp.735-736. 
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hammer.(贤者所制，或逾圣人，水碓之巧，胜于断木掘地 ).”45 
In the meantime, Fu 

Qian(服虔) described the water trip-hammer as a rotating vehicle (fanche 轓车), 

which suggested that the water wheel was used in grain processing by the late Han. 
46 

Figure 3. Metallurgical blowing-engine (Shuipai), Wang Zhen, Nong Shu(农书), Siku 

Qunshu. Zibu. Nongjia 四库全书.子部.农家.p.730-544. 

From archaeological discoveries, we learn that livestock and the human powered 

tilt hammer was still the most popular machinery to process grains during the Han 

dynasty, even though the water-powered trip hammer was considered much more 

efficient because of its use of the wheel.
47 

The proliferation of waterpower not only 

required time and specific geographical conditions, but depended on the evolution of 

major crops that people cultivated throughout history. 

It was said that the stone mill was invented by Gongshuban(公输班)

（507BC-444BC）during the late Chunqiu period. The earliest known archaeological 

evidence of a stone mill was found in a Han tomb, dated to 113BC-104BC. The 

application of waterpower to drive a stone mill, according to the earliest written 

45 Li Fang 李昉, Taiping Yulan 太平御览 vol.7, 器物部七 ( Shijiazhuang: Hebei jiaoyu chubanshe, 1994), 

p.149. 
46Tan, “Zhongguo shuili jixie de qiyuan, fazhan jiqi zhongxi bijiao,” p.83. 
47 Chen Wenhua 陈文华, Zhang Zhongxian 张忠宪, “Zhongguo gudai nongye kaogu ziliao suoyin” 中国古代农

业考古资料索引(Index of ancient China agricultural archaeology materials), Agricultural Archaeology1,2 农业考

古(1984), pp.302-310; pp.399-402. 
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record, was found in the Nan Qi shu biography of Zu Chongzhi(祖冲之). It read “ (Zu) 

built a water trip hammer and mill in Leyouyuan, and Emperor Shizu of the Southern 

Qi(R. 483-493 CE) visited it in person.”
48 

The use of the watermill in China was 

definitely before 493 and many scholars believe that date could be much earlier. Then 

during the Sui and Tang dynasties, written records about the watermill(mo 磨 or wei

硙) were numerous, suggesting that the watermill had become an integral part of the 

social economy. 

It was known that the watermill was mainly used to grind wheat into flour. 

Before the Tang dynasty, however, millet was the major crop in north China, while 

rice and other crops, including wheat were only supplemental crops. According to 

Nishiijima, with the improvement of the cropping system and the growing demand for 

wheat products in the city, wheat replaced millet to become the major crop in north 

China from the early Tang period on. 
49 

Therefore, more watermills were needed to 

meet the growing demand of wheat flour consumption, particularly in the Tang capital 

city Chang’an. During the Tang dynasty, with the rise of the urban commercial 

economy, watermilling became an independent industry, no longer merely affiliated 

with the subsistence agricultural economy. Because of the considerable profits of the 

milling trade, most watermills near the capital city were owned by the state, wealthy 

and powerful families, and Buddhist temples. Also, there were specialized mill 

households (weihu 硙户) responsible for operating and maintaining the mills on 

48 Tan, “Zhongguo shuili jixie de qiyuan, fazhan jiqi zhongxi bijiao,” p.86. 
49 Nishiijima, Zhongguo Jingjishi Yanjiu, pp.174-199. 
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behalf of rich watermill owners. 
50 

Meanwhile, the proliferation of watermills also caused tension over water use 

rights in the capital area. For example, in 655CE, Sun Xiang(孙祥), secretary(长史) 

of Yongzhou(永州), reported that the “Zheng and Bai canals once irrigated more than 

40,000 acres of farmland, but now, due to the building of watermills along the canals, 

only about 10,000 acres lands could be irrigated.”
51 

In order to guarantee enough 

water for irrigation, the Tang Emperor Gaozhong ordered the demolition of all the 

watermills on the Zheng and Bai canals. The state also promulgated the ‘ Ordinances 

of the Department of Waterways’(水部式), which required the private owners of 

watermills to construct adequate sluices and to ensure no interruption of traffic on the 

waterways. Owners must remove silt on pain of demolition, and in some cases the use 

of watermills was allowed only during certain periods. At other times, if the water 

supply sufficed only for irrigation, the mills would be sealed and the millstones would 

be impounded by the state. 

During the Tang dynasty, a specific group of officials distinguished themselves 

as “persecutors of millers”（硙家）. For example, Li Yuanhong(李元纮) complained 

that watermills owned by wealthy families were jeopardizing irrigation. Hence he was 

authorized by the court to destroy them. In 764, an official named Li Qiyun(李栖筠), 

demanded that no less than seventy such installations should be demolished. The 

largest destruction occurred in 778 when eighty plants were torn down, including two 

water-wheels belonging to the prominent general Guo Ziyi（郭子仪）, who had 

50 See Liang, “Tangdai de naiaiye,” pp.129-139; Liu, “Tangdai shiyuande shuinianwei jingying,” pp.44-50. 
51 Li Jifu 李吉甫, Yuanhe Junxian Tuzhi 元和郡县图志, vol.1 关内道一 (Beijing: Zhonghua shuju, 1983), p.11. 
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pacified the An Lushan（安禄山） rebellion.
52 

And yet, because most watermills were 

state owned or properties of noble families and high ranking officials, most of them 

were soon restored. 

Meanwhile, we also witness the destruction of mills in Medieval Europe. But it 

was not watermills, but hand-mills owned by commoners that were destroyed in 

Europe. There, Marc Bloch reveals, the motivation for the destruction was to ensure 

the payment of seigniorial dues taken from agricultural crops. When commoners 

owned their own mills they did not need to use the nobles’ mills so the nobles lost 

income.
53 

“While the collection of dues for milling at the lord’s mill formed so 

important a part of European feudal law and dispute, the Chinese bureaucrats were 

much more concerned with keeping the waterways free from encumbrances which 

interfered with irrigation and grain-tax traffic.”
54 

In 1946, the Chinese historian Wu 

Han(吴晗) published an article about watermills during the Tang dynasty. As a 

Marxist historian looking for the sprouts of capitalism, Wu criticized the destruction 

of watermills as an obstruction to technological progress in Chinese history and as a 

source of poverty in twentieth-century China.
55 

Following the prosperity of watermills during the Tang dynasty, another large 

scale construction of watermills happened in the Northern Song period, near the 

capital city of Kaifeng. Both state owned and private watermills were built to process 

tea as well as flour.
56 

During Emperor Shenzong’s reign, in order to increase state 

52 Joseph Needham, Science and Civilization in China, volume 4, p.400. 
53 Marc Bloch, Land and Work in Medieval Europe.(1967), pp.136-168. 
54 Joseph Needham, Science and Civilization in China, volume 4, p.401. 
55 Wu Han, “The Use of Waterpower in Medieval Period” China Construction, vol.6, no.1. 1946. 
56 During the Song dynasty, people ground tea leaves into powder for consumption. This spreaded to Japan and 
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revenue, the Song state built watermills along the Bian River to compete with tea 

watermills owned by private merchants. The Song state soon asserted a state 

monopoly over watermills. After the death of Shenzong, bureaucrats criticized the 

state-owned tea watermill for damaging the water system and they complained about 

the high cost of repairs. The state monopoly was therefore shortly abandoned, but it 

was soon revived. During the Northen Song, more than 260 state owned watermills 

were built along the Bian River to process tea.
57 

Later, with the expansion of the 

Jurchen, the Song court finally abandoned Kaifeng as its capital, along with hundreds 

of watermills in the area. 

Since then, water powered trip hammers and watermills continued to spread, in 

particular to south China. During the Yuan dynasty, in 1313, Wang Zhen(王祯) wrote 

Nong Shu(农书). For the first time in Chinese history, Wang systematically 

summarized and illustrated all major water driven machineries available in China. In 

addition to what we have covered above, remarkably, Wang also introduced a water 

powered spinning mill. Usually, Richard Arkwright’s water frame is considered as one 

of several significant technological innovations which ushered the West to the 

Industrial Revolution in the late 18th century. But Li Bozhong argues that Arkwright’s 

water frame was at least indirectly inspired by the water power spinning mill from 

China.
58 

Moreover, in the mid-14th century, water powered spinning mills were used 

on a large scale along the Min(岷) river near Dujiangyan(都江堰), in Sichuan, in 

was called matcha. See Zhou Li 周荔, “Songdai de chaye shengchan” 宋代的茶叶生产, Lishi Yanjiu 06. 历史研

究(1985), pp.42-54; Shi Huimin 石慧敏, “Zhongguo chawenhua dongjian Riben de sancigaofeng” 中国茶文化

东渐日本的三次高峰,Xueshu Yuekan 11 学术月刊(2001), pp. 66-72. 
57Tan, “Zhongguo shuili jixie de qiyuan, fazhan jiqi zhongxi bijiao,” p.86. Nien, The Study of the Monopoly 
System of Tea by Water-powered Mills in the Northern Song Dynasty, pp.1-28. 
58 Li, “Chucai Jinyong,” pp. 62-74. 
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southwest China.
59 

From an environmental perspective, Wang Lihua observes that unlike Chang’an 

during the Tang and Kaifeng during the Song, Beijing constructed no large-scale 

watermills during the Qing dynasty. Wang argues that the major reason for this shift 

was the deterioration of the hydrosphere in North China due to climate change and 

hydraulic mismanagement.
60 

And yet, we still can see evidence of using watermills to 

process goods other than grains in this period as well. For example, in Jingjing(井陉), 

Hebei, watermills were used by local people to grind incense, a major commodity 

distinctive to the local economy. Because the incense was made of wood from the 

area, the high efficiency of watermill indirectly exacerbated deforestation in the 

region.
61 

Pak Chiwon, a well known Korean scholar, visited China in 1780. In his 

memoir about his travels, he said “When I was passing through Sanhe county(about 

40 miles east of Beijing), I saw waterpower used for all kinds of things, blowing air 

for furnaces and forges, winding off the silk from cocoons, milling cereals—there was 

nothing for which the rushing force of water to turn wheels was not employed.”
62 

Following the demolition of watermills in Chang’an during the Tang dynasty, 

with the growing exploitation of waterpower, the tension between irrigation and 

watermill industry continued to be a major concern in many places throughout history. 

As servants of a physiocratic state, local officials in the late imperial period often 

ruled against the interests of watermill owners, at least according to the available 

59 Jie Xisi 揭傒斯, Jie Weangong Quanji 揭文安公全集（四部丛刊本） . 
60 Wang, “Gudai huabei shuilijiadong xingshuai de shuihuanjing beijing.” 
61 Fang, “Xiangdi zuomo.” 
62 Joseph Needham, Science and Civilization in China, vol.4 p.405. 
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written records. For example, in Fenzhou(汾州), Shanxi, a watermill was ordered to 

be destroyed by the county magistrate, because it caused silting problem which was 

negative for farmland irrigation.
63 

Besides irrigation, watermills were also accused 

for causing floods. In Zhangqiu(章丘) of Shandong province, many wealthy families 

built watermills on the Xiujiang River. Unfortunately, in 1738, with heavy rains, the 

water broke the dike and flooded many farmlands and houses along the river. People 

complained that those watermills on the river were responsible for the flood. 

Therefore, Chen Can(陈灿), the magistrate ordered the destruction of more than 

seventy watermills on the river. 
64 

However, when the contradiction between waterpower and irrigation was not 

intense, local officials also encouraged the building of watermills. For example, when 

Chen Hongmou(陈宏谋) governed Gansu, he made great efforts to dredge channels to 

take advantage of mountain snows for irrigation. Meanwhile, he also encouraged local 

residents to build watermills, so that they could benefit from the water as much as 

possible(节节水磨，处处获利).
65 

Therefore, the development of waterpower did not 

always conflict with farmland irrigation or river navigation. With enough running 

water and efficient coordination, in many places, watermills constituted a sustainable 

enterprise throughout history. 

In 1929, according to an investigation of watermills in Shanxi province, there 

were 196 watermills in fourteen counties in total. The investigation included the name, 

63 (Qianlong) 汾州府志 Gazetteer of Fenzhou Prefecture, vol.4, (Shanghai: Shanghai Guji Chubanshe, 2006), 

p.293. 
64 (Daoguang)济南府志 Gazetteer of Jinan Prefecture, vol.72, (Shanghai: Shanghai Shudian, 1991), pp.628-629. 
65 皇朝经世文编 Qing Essays on Statecraft, fascicle 114. On Chen Hongmou, see William T. Rowe, Saving the 

World: Chen Hongmou and Elite Consciousness in Eighteenth-Century China (California: Stanford University 

Press, 2002). 
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location and horsepower of those watermills, also how long they had been built, what 

kind of grain they ground and the cost. It proved that watermills were still an 

indispensable part of local economy in Shanxi in the early twentieth century. For 

example, the following chart is an report about watermills in Ruicheng (芮城)county: 

Table 1. Watermills in Ruicheng county. 
66 

Name Power Longevity Product Output Cost Form of 

Source (years) per day (yuan) Wheel 

(dan) 

Wei Hongyuan 180 Rapeseed, 2.2 600 Vertical 

Spring sesame 

seeds, 

cotton 

seed and 

wheat 

Men -- 200 -- 2.2 605 Vertical 

Xiaodao -- 240 -- 2.2 610 Vertical 

Hanjia -- 150 -- 2 620 Vertical 

Sanpan Quanchi 8 wheat 2 560 Vertical 

Spring 

Liujia Gongshui 90 rapeseed 3 630 Vertical 

Stream 

Jiaojia -- 2 wheat 2 405 Vertical 

Note: 1 dan(石)=10 dou（斗） = 100 L 

From the survey, it was clear that there were still many hundred-years-old watermills 

in use, and a certain number of watermills were newly built in Shanxi. While 

watermills and animal-powered mills were still prevalent in the vast inland rural areas, 

in major cities along the coast and the economically developed areas like the lower 

Yangtze delta, electrical mills and internal combustion engines had gradually replaced 

watermills and animal-powered mills.
67 

With superior quality, flour processed by 

66 “Shanxi gexian shuimo diaochabiao” (Investigation of watermills in Shanxi Province)山西各县水磨调查表, 

Shangxi Jianshe Gongbao 1 (Bulletin of Shanxi Construct)山西建设公报 (1929), pp.73-86. 
67 See Fang Xianting 方显廷, “Tianjin zhi liangshiye yu mofang”(Grain Trade and Milling in Tianjin)天津之粮食
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electrical mills was affordable only to wealthy people in cities, for most peasants, that 

kind of flour was still a rare luxury item. 

In sum, from the Han dynasty onward, the Chinese people used waterpower for 

various purposes. Watermills not only became a major mechanical facility of a 

subsistence agricultural economy in many places, but also facilitated the development 

of a commodity economy in some areas. Before the invention of the steam engine in 

1769, water-powered machinery represented the most advanced and most widely 

employed mechanical technology of human society for more than 1,500 years. Even 

after the beginning of the first industrial revolution and the rise of fossil fuels, 

waterpower was still considered an important source of energy in the West. In the 

1820s, in Lowell, Massachusetts, to overcome the seasonal fluctuation of the 

waterpower capacity, in addition to the installation of water wheels, people built a 

complex of hydraulic works consisting of great masonry dams and protective walls, 

networks of distributing canals equipped with water gates and spillways, and, 

eventually, systems of upstream storage reservoirs.
68 

For the first time, as an 

experiment to overcome the physical limitations of waterpower, people successfully 

built a waterpower system. In doing so, the water system stabilized the output of 

waterpower for mills, the town of Lowell thus became the first factory town and the 

textile industrial center of North America. 

业与磨坊业, Jingji Tongji Jikan2.4 经济统计季刊(1933), pp.885-1023; Shui Xinyuan 水新元, “Laoli, chuli yu 
jixiedongli”(Human labor, animal labor and mechanical power)劳力、畜力与机械动力 , Jixie Nongken 2.3.机械农

垦(1949), pp.87-92. 
68 Louise Hunter, A History of Industrial Power in the United States, 1780-1930, Volume One: Waterpower in the 

Century of the Stream Engine (Charlottesville: University Press of Virginia, 1979), p.113. Also see Theodore 

Steinberg, Nature Incorporated: Industrialization and the Waters of New England (Cambridge: Cambridge 

University Press, 1991). 
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Waterpower, of course, was limited to sites adjacent to streams and rivers and 

was particularly appropriate for waterfalls. With the exploitation of fossil fuels, 

waterpower played a lesser role in the so-called industrial revolution since the 

eighteenth century. A succession of hydraulic engineers nonetheless worked hard to 

improve the efficiency of the key waterpower mechanism— the waterwheel. In 

1837, based on Claude Burdin’s research, French engineer Benoit 

Fourneyron(1802-1867) successfully produced a new type of waterwheel—the turbine, 

which was capable of 2,300 revolutions per minute, 80 percent efficiency, and 60 

horsepower.
69 

Despite the higher efficiency of the turbine, it alone was not able to 

solve the problem of transmitting waterpower. Then, in 1895, on the American side of 

Niagara Falls, the Fourneyron turbine was installed to turn generators to produce 

electricity. For the first time in history, waterpower was converted into electricity on a 

large scale, thus making long distance transmission possible, and opening a new era 

of hydroelectricity. 
70 

The Spread of Western Knowledge of Waterpower in China 

In the second half of the 19th century, major technical innovations and early 

efforts of hydroelectricity happened mainly in the West, but they soon spread to China 

thanks to transnational networks of missionaries.
71 

In 1868, William A. P. Martin, an 

efficiency on the blades of the wheel. 

70 Actually the first hydroelectric plant on the Niagara Falls was built in the 1880s, but it produced direct current 

electricity, which had a very short transmission distance. Until the development of a poly-phase alternating current 

system of generator, motor and transformer by Nikola Tesla in the late 1880s, long distance transmission of 

electricity was possible. 
71 On the evolution of hydropower technology in the West, see Norman Smith, Man and Water: A History of 

Hydro-Technology (London: Peter Davis, 1975). 

69 https://www.britannica.com/biography/Benoit-Fourneyron, accessed June 26, 2017. Fourneyron’s main 

contribution was his addition of a distributor which guided the water flow so that it acted with the greatest 
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American missionary who served as teacher and interpreter for the Translation 

Bureau(Tongwenguan 同文馆 ) at Beijing, wrote Introduction to Science (格物入门), 

a textbook on Western science. In the volume about water science, Martin described a 

type of horizontal waterwheel, he called watermill horizontal wheel (Shuimo wolun

水磨卧轮)，which was the Fourneyron turbine. 

Figure 4. Horizontal Waterwheel in the Introduction to Science 

In the book, Martin explained the working principle of the turbine: “using a ten 

feet long vertical penstock to lead water to flush into the rim of the wheel, a number 

of curved buckets were made on the rim, the velocity of water drives the wheel to 

run; the longer the penstock, the bigger the power and the faster the wheel revolves.” 

(以竖管长丈余，使水灌入，由四面条辐冲入轮边，边内设有层层水斗，水力冲

催自能转运，其管愈长，其力愈大，其转愈急)
72 

At the turn of the twentieth century, another missionary from America, Young J. 

Allen (林乐知) started to report on the hydropower projects at Niagara Falls in the 

Chinese Globe Magazine(Wanguo Gongbao 万国公报 ). Meanwhile, the Scientific 

72William A.P. Martin 丁韪良, Gewu Rumen(Introduction to Science)格物入门 (Beijing: Beijing 

tongwenguan,1868), p.27. 
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Review(格致新报), a magazine founded by several Chinese intellectuals in the lower 

Yangtze area, aimed to spread Western scientific knowledge to the Chinese public as 

well. In this magazine two articles mentioned waterpower. One was titled “ Using 

waterpower to replace labor.” Through the voice of an erudite Westerner, Lord 

Kelvin, it introduced the tremendous power capacity of the Niagara Falls. In further, 

it also introduced the waterpower capacities of major Western countries, which 

consisted mainly of natural waterfalls according to people’s understanding at that 

time. Both articles pointed out the physical limitations of waterpower. Although 

some countries had employed steel penstocks to deliver waterpower, it was too 

expensive to build and maintain the penstock system. Therefore, the age of using 

waterpower as a direct driving force was coming to an end. “With the innovation of 

the science of electricity, if someone can convert waterpower into electricity, it 

would not only save coal, but it would also overcome the geographical limitation of 

waterpower. Then, the value of waterpower would be infinite.” (但迩来电学日精，

苟有人能以电气通水力于各处，则既可省煤，又无限于一隅之患，则水力之功，

诚非浅鲜.) 
73 

The other article especially explained why waterpower was called “white coal” 

in the West. First, the author “Master of Love Lotus Room”(Ailianshi zhuren 爱莲

室主人)explained the photosynthesis principle and how coal was formed, 

particularly the role of the sun in the making of coal as carrier of energy(力). 

Similarly, the author suggested that the energy of water was also derived from the 

73Wang Xianli 王显理, Lu Yueli 陸悦理 , “Shuili daigong”水力代工, Gezhi xinbao 1(Scientific Review) 格致新报 

(1898)近代中国史料丛刊三编第 24 辑，(Taibei: Wenhai chubanshe). 
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sun.

若夫水自高山流入江河之际，其力颇大，可以借其力以动机，及其已经流

入海内，则不能再假下流之力，故有谓其力已失者，而不知太阳之热力，

加于海水之上，则水腾为汽，汽较空气既轻，故升而为云，遇冷而后结为

雨，雨落于高山之上，则其下流之力复显，谓非同得太阳之力乎.
74 

Figure 5. Basic Design of Penstock Watermill. 

To further elucidate how waterpower as a direct driving force worked, it provided an 

illustration of the basic principle of penstock watermill as above. 

1894, in his petition to Li Hongzhang, Sun Yat-sen claimed that an 

electric-power age was coming, “electricity derives from energy, and energy is stored 

in coal. Recently a new method came up, people use the waterpower of falls to 

generate electricity and store it in a machine(grid) for use anytime anywhere. This is 

an inexhaustible source of power.”(取电必资乎力，而发力必藉于煤，近又有人想

出新法，用瀑布之水力以生电，以器蓄之，可待不时之用，可随地之需，此又取

之无禁，用之不竭者也.)
75 

In the late Qing, educated Chinese had started to realize 

the importance of energy production for the future of the country. 
76 

There was no doubt that waterpower still played a significant role in some places 

74 Ailianshi zhuren 爱莲室主人，”Baimei”（White coal）白煤, Gezhi xinbao5 格致新报（1898）. 

75 Sun Yet-sen, “Shang Li Hongzhang shu”上李鸿章书（June,1894）Sun Yet-sen Quanji 孙中山全集， Vol.1 

(Beijing: Zhonghua shuju,1981), p.12. 
76 On early energy exploitation and industraliztion effort during the late Qing period, existing scholarship mainly 

focuses on coalmining. See Shellen Xiao Wu, Empires of Coal: Fueling China’s Entry into the Modern World 

Orderm 1860-1920(California: Stanford University Press, 2015); Jeff Hornibrook, A Great Undertaking: 

Mechanization and Social Change in a Late Imperial Chinese Coalmining Community (Albany: State University 

of New York Press, 2015). 
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around the globe in the age of industrial revolution led by the steam engine. By and 

large, however, waterpower had been gradually marginalized through the nineteenth 

century. Therefore, in spite of their effort to spread the knowledge of waterpower 

from the West, Chinese intellectuals initially did not consider waterpower as an 

important source of energy for China. In 1898, in its reply to a question from someone 

named Suihanjiuzhu(岁寒旧主) regarding the relative importance of waterpower and 

wind power, the Scientific Review editorial board affirmed the advantages of 

waterpower but also recognized its limitations. In its words, “Yet there are only a few 

waterfalls in China, making waterpower less feasible than wind power. It would be 

great if we can develop steam power and electrical power, which are better than 

waterpower.” (惜中国瀑布稀疏，不如用风力之较便，若能改用汽力电力，则尤较

用水力为妙矣.)
77 

In the early twentieth century, in the conventional wisdom, China 

was deficient in hydropower. 

The Rise of “White Coal” after World War One 

Meanwhile, in Europe and North America, by the beginning of the twentieth 

century, three major scientific and technical advancements made possible the large 

scale exploitation of hydroelectricity. The first was hydrology, new techniques of dam 

and canal construction, that had the effect of stabilizing and maximizing the energy 

capacity of the water. The second was the innovation of the turbine, that transformed 

falling water into a mechanical driving force in a more efficient way. The third was 

77Gezhi xinbao 6 (1898). 
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alternating current, that made long distance transmission of electricity feasible.
78 

Yet 

technological innovations alone were not able to advance large-scale exploitation of 

hydroelectricity. Energy evolution was a social construction that involved social, 

economic, and political factors.
79 

After the first world war, due to an upswing in the price of coal, many countries 

sought to develop a cheap and effective source of energy to replace, or at least 

compete with coal as a primary source of electricity. According to a census in 1934, 

on hydroelectricity as a percentage of the whole production of electricity, in 

Switzerland and Canada, it was 99%, Norway ,Sweden and Italy 90%, Japan 85%, 

France 70%, the US 45%, Germany 40%,Soviet Union 20%.
80

And in the chart below, 

we see a phenomenal expansion of hydroelectricity in the decades after World War 

One. 

Table 2. Hydropower development in the world, 1914-1935
81 

Country Capacity（horsepower） Average annual growth 

1914-1915 1934-1935 Horsepower Rate 

Canada 1,951,000 7,547,000 279,800 7.0 

France 800,000 4,300,000 175,000 8.8 

Germany 900,000 3,100,000 110,000 6.4 

78 See Louis C. Hunter and Lynwood Bryant, A History of Industrial Power in the United States, 1780-1930, 

Volume 3: The Transmission of Power (Cambridge: The MIT Press,1991). 
79 The idea of energy as a social construction or social project is inspired by Thomas P. Hughes, Networks of 

Power: Electrification in Western Society, 1880-1930 (Baltimore: The Johns Hopkins University Press, 1983). 
80Huang Yuxian 黄育贤, “Fazhan shuili fadian shiye zhi wojian”发展水力发电事业之我见, ZiyuanYuekan 1.1. 

( Monthly Journal of Resources) 资源月刊  , p.32. 查阅  Matthew Evenden. Allied Power: Mobilizing 

Hydro-Electricity during Canada’s Second World War. Toronto: University of Toronto Press, 2015. 
81 “Ershinianlai geguo shuili kaifa jinzhan zhi qingxing”(Major countries’ hydropower exploitation progress in 
the past two decades)二十年来各国水利开发进展之情形, Diangong 8(1936).电工, p.308. 
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Italy 1,000,000 5,800,000 240,500 9.2 

Japan 590,000 4,200,000 180,500 10.3 

Norway 530,000 2,400,000 90,500 7.9 

Spain 281,000 1,400,000 56,000 8.4 

Sweden 850,000 1,800,000 47,500 3.8 

Switzerland 500,000 2,350,000 92,500 8.1 

U.S. 8,609,000 15,075,000 373,300 3.2 

Total 48,972,000 

In some places, like Lowell in North America and Alpine region in Europe, 

hydropower had become the dominant source of electricity generation for industrial 

production and daily illumination. In Europe, “white coal” initially meant melted 

glacial stream flowing down from the top of mountains, as a metaphor, it was broadly 

associated with waterpower. As the above data prove, during the years between the 

two world wars, waterpower was considered as least equivalent to coal, if not 

higher.
82 

Moreover, referring to the quality of the two sources of energy, people started to 

complain about the disadvantages of coal. For instance, burning coal created ash 

which was polluting the air. Also, the stores of coal on earth, while large, were limited. 

In other words, the fossil fuel of coal lacked renewability and would not ultimately 

keep up with human society’s growing demand for energy. In contrast, hydropower 

82 For the study of the rise of “white coal” in Europe, see Marc D. Landry II, Europe’s Battery: The Making of the 
Alpine Energy Landscape, 1870-1955. PhD Dissertation, Georgetown University, 2013. 
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was widely regarded as a clean and sustainable way to generate electricity. Therefore, 

in the early twentieth century, many people claimed that “modern industrial 

civilization was trending in the direction of hydro-electrification.”
83 

Local Pioneers of Hydroelectricity Exploitation 

In China, in spite of the 10% minimum annual growth rate of electric power 

industry before 1935, the overall developed hydropower capacity was almost 

negligible.
84 

In other words, while there was a rise of the “white coal” of 

hydroelectric power in major industrial countries before 1935, hydropower remained 

merely a local enterprise located in only a few places in China at that time. 

While broadly educated foreign missionaries and open-minded Chinese 

intellectual elites introduced Western learning concerning hydroelectricity, local 

Chinese businessmen were motivated to put the knowledge into practice. From an 

economic perspective, they saw hydroelectricity as a “power of once and for all(一劳

永逸之力)”, i.e. one major initial investment would have long-term payoffs. Upon 

learning about the building of hydroelectric plants at Niagara Falls in North America, 

some Chinese businessmen exclaimed with admiration, “ how can its benefits ever be 

limited!” (其利岂有穷乎).
85 

At first, local businessmen were the major shareholders in and consumers of 

hydroelectricity in China. In 1910, Shilongba(Stone Dragon Dam 石龙坝),the first 

83 Lu Weizhen 陆为震 “Zhongguo weilai zhi shuili jianshe”(China’s hydropower construction in the future)中国

未来之水力建设, Hankou Shangye Yuekan 1.8. 汉口商业月刊, (1934), p.21. 
84 For electric power output in China before 1937, see Tim Wright, “Electric Power Production in Pre-1937 

China,” The China Quarterly 126. (1991), pp.356-363. 
85Shangyuan 商原, Shangwubao31.商务报(1908). 
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hydroelectric plant in China located in Kunming, Yunnan, was funded by local gentry 

merchants. They were not inspired by reports on foreign hydropower exploitation in 

magazines and newspapers, but were concerned about a project which was initially 

proposed by the French to provide electricity for their railway under construction to 

connect their Indochina colony with southwest China. With the rise of nationalism in 

the late Qing period, many Chinese merchants complained that such foreign 

concessions encroached on their commercial interests and China’s national interests in 

large.
86 

They believed that the exploitation of hydropower was “an economic benefit 

and political right of the Chinese nation and people(为吾国吾民利权所在).”
87 

As 

director of Business Promotion Bureau (劝业道) of Yunnan, Liu Lingfang(刘苓舫) 

planned to build a plant “jointly managed by officials and merchants(官商合办 ).” Yet 

very few merchants responded to the proposal from the government. Consequently, 

the chamber of commerce in Kunming persuaded the local authority to permit them to 

raise funds among themselves to build the hydroelectric plant on Tanglangchuan(螳螂

川)river, which was the only outlet of Dianchi(滇池), the largest lake in Yunnan. 

Under the leadership of Wang Xiaozhai (王筱斋), a private bank owner, a joint-stock 

corporation named Kunming Yaolong(耀龙) Light Company was formed to manage 

the construction and operation of the hydroelectric plant. 

Although economic nationalism played a certain role in the initiation of the 

project, in practice, the company had to resort to Westerners for technical support and 

86 See Roger V. Des Forges, His-liang and the Chinese National Revolution (New Haven: Yale University Press, 

1973). 
87 Cited from Zheng Qun 郑群,Zhongguo Diyisuo Shuidianzhan Shilongba Chuanqi(Legend of China’s first 

hydroelectric pla-Shilongba)中国第一座水电站石龙坝传奇 (Kunming: Yunnan jianyu chubanshe, 2012), p.16. 
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machinery supply. 
88

Through Carlowitz & Company, a German company located in 

Shanghai, the electrical equipment for this plant was manufactured by Siemens 

company, and the turbines were manufactured by Voith company in Germany. The 

two companies also sent two engineers to help design and construct the project. In 

1912, with 1.478 km canal built and 480 kilowatt electric equipment installed, the 

plant was ready to generate electricity for Kunming.
89 

Moreover, because the 

transmission distance from the plant to Kunming city was 35km, the project was also 

the first one in China to use high voltage alternating current(23,000v)to transmit 

electricity. In the beginning, as an exotic thing, electric light was not immediately 

accepted by the urban community in Kunming. The output of the plant went far 

beyond the market demand. Therefore, Yaolong company made great efforts to 

advertise the advantages of electric lights. To persuade potential consumers, it 

installed light bulbs for free. Through advertising, the operation of the company soon 

became viable. Four months after its formal inauguration, more than 3,000 lamps had 

been sold. Later, seven local mills and factories also started to use electricity as 

driving force beyond simply illumination. In 1923, to meet the growing demand of 

electricity, Yaolong company built another plant on the river.
90 

In 1925, another hydroelectric plant named Jihe(济和)was built on the 

Longxi(龙溪) river in Luzhou(泸州), Sichuan. Unlike the Shilongba project, Jihe was 

88 Study on Sino-foreign relationship or trade, see William Kirby, Germany and Republican China (Stanford: 

Stanford University Press, 1984). 
89 “Shangban Yunnan Yaolong diandeng gongsi Shilongba gongcheng jilue”(Brief records of the 

commercialYunnanYaolong company Shilongba project)商办云南耀龙电灯公司石龙坝工程纪略 , Zhongguo 

Shuilifadian Shiliao 1(China Historical Materials of Water Power)中国水力发电史料(1987), p.73. 
90 “Yunnan fu, Zhongguo de diyige shuidianzhan”(China’s first hydropower plant)云南府, 中国的第一个水电站 , 
西门子杂志，Zhongguo Shuilifadian Shiliao 5 (1989), pp.70-72. Before the employment of ammeter, electrical 

light company sold electricity according to the watt of bulbs. 
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designed by Shui Xiheng(税西恒), a Chinese civil engineer. Shui was born in Luzhou 

and later studied mechanical engineering in Germany in 1912. After working for 

Siemens for a while, he returned to Sichuan and served as director of the Southern 

Sichuan Construction Bureau. Back to Luzhou, Shui advertised the benefit of 

hydroelectricity for local illumination, and successfully persuaded local merchants 

and officials to join him to build a hydroelectric plant, taking advantage of the 

waterfall in the county. Hence, a 2.5 meters high, 80 meters long curved masonry dam 

was built on the river to impound water in a pond. As in the case of Shilongba, the 

turbine and a 140kW generator were purchased from Germany.
91 

During the construction of the two plants, however, because of the shortage of 

cement, both projects used sticky rice slurry as replacement for infrastructure 

building.
92 

Meanwhile, in Nanping(南平), Fujian province, instead of purchasing an 

expensive turbine, Ji Tinghong (纪廷洪), who had close connection with a Christian 

missionary in the area, used an indigenous wooden waterwheel to drive a 3 kW 

generator. 
93 

Although its operation did not last more than three months, it was one of 

the earliest efforts to combine Western technology with local practice. Therefore, from 

the very beginning, the pursuit of hydroelectricity in China was not a simple 

transplant of Western technology but involved adaption, local knowledge, and 

experience that were indispensable parts of the enterprise. 

Before 1935, in spite of an undeveloped industrial system, a variety of factors 

91 Yang Yongnian 杨永年，Jianguoqian Sichuan de shuidian jianshe(Hydropower development in Sichuan 

before1949)建国前四川的水电建设 , Zhongguo Shuilifadian Shiliao 2 (1987), pp.44-45. 
92 On the production of cement in China, see Wang Yanmou 王燕谋， Zhongguo Shuini Fazhanshi (The history of 

cement in China) 中国水泥发展史， (Beijing: Zhongguo jiancaigongye chubanshe, 2005). 
93 Nanpingshi difangzhi bianzhuan weiyuanhui 南平市地方志编纂委员会 eds, Nanping diquzhi( Gazetteer of 

Nanping district)南平地区志 (Beijing: Fangzhi chuabanshe, 2004.) 
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facilitated small hydroelectric projects in southwest China. First of all, the natural 

environment—including the waterfalls on the rivers--was the prerequisite of 

hydropower exploitation before the innovation of large concrete dams. Second, the 

international trade network made foreign turbines and generators accessible at a time 

when China was not able to manufacture those machines. Third, local business and 

political elites were the people who proposed, supervised and funded those projects. 

Fourth, even though few written records have been found, local residents whose lands 

were affected and laborers who built the dams and dug the canals were indispensable 

as well. Last but not the least, the urban community consumed the electricity 

generated by those plants. Those factors suggest that the development of 

hydroelectricity in China in its beginning stage was largely market oriented. The state, 

represented by local militarists, although indispensable, played only a minor role 

when compare with the Communist era later. 

Like most thermal electric plants at that time around the world, those in China 

were used mainly for illumination and only secondarily for industrial production. The 

earliest hydroelectric plants were small and scattered so their significance was not 

immediately recognized. In the following decade, in the words of Sun Yat-sen, “China 

is the land that still employs manual labor for production and has not yet entered the 

first stage of industrial evolution, while in Europe and America the second stage has 

already been reached.” 94 
Not until the late 1930s did the Japanese military threat 

push the Chinese Nationalists to develop China’s military industry. Thus hydroelectric 

94 Sun Yat-sen, The International Development of China (New York: The Knickerbocker Press, 1922), p.5. 
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power appeared for the first time high on the Chinese state’s agenda. 

Hydropower as a Form of National Power: The Rise of Hydro-Sovereignty in the 

Narrative of Others 

Before the mid-1930s, without state planning, hydropower was merely a local 

enterprise in a few places in China. Under Chiang Kai-shek’s Nationalist government, 

however, the National Resources Commission was founded and started to investigate 

and develop hydropower nationwide systematically. Along with this institutional 

change, which will be discussed in the next chapter, hydropower as a subject of public 

discussion emerged in the national crisis caused by the Japanese invasion. 

As Shellen Wu has shown in her book, since the late nineteenth and turn of the 

twentieth centuries, natural resources, including coal mines, have been linked to 

contested issues of sovereignty and state power. 
95 

In the first half of the twentieth 

century, there was no doubt that imperialistic pressure, in particular the Japanese 

military invasion stimulated fierce nationalism in China. As the country struggled for 

economic development and political independence, Chinese nationalism materialized 

in the matter of energy production, including hydropower exploitation. Therefore, I 

use the term hydro-sovereignty to analyze the intellectual advertising of hydropower 

in the 1930s and 1940s. In general, the Chinese people believed that it was their right 

and obligation to develop fully the country’s natural resources, especially by 

converting river flows into energy in the form of electricity. In so doing, they aimed 

Shellen Xiao Wu, Empires of Coal: Fueling China’s Entry into the Modern World Order, 1860-1920 (Stanford: 

Stanford University Press,2015), p.197. 
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not only to power a strong national economy, but also to build a strong nation state to 

survive and prosper in the global arena. 

As aforementioned, in its early years of exploitation, hydroelectric power was 

closely associated with waterfalls. Because China had few waterfall, many people 

concluded that it had only a very limited potential capacity for hydropower. Later, 

with the development of hydro-engineering in the forms of dams and penstock, 

including large concrete dams, people’s perception of China’s potential capacity for 

hydropower changed. In addition, with the development of hydrology and the 

investigation of rivers in China, civil engineers and other people became more 

optimistic about the prospects for hydropower in China. According to the estimation 

of the National Resources Commission in the late 1930s, China had more than 40 

million kilowatt hydropower potential capacity, which was the third largest worldwide 

after the US and Canada.
96 

This changed perspective provided the epistemological 

foundation for civil engineers’ confidence in hydropower and the rise of 

hydro-sovereignty. 

Since the late nineteenth century, as a semi-colonial city and China’s economic 

center, Shanghai was the first city to be electrified. Its electric industry was first 

founded by foreigners in the settlement. In the early 1930s, one quarter of the power 

plants in Shanghai were still under foreign control.
97 

Most power plants in Chinese 

cities used coal and petroleum as primary sources to fuel generators. Yet, all 

96 Zheng Youkui郑友揆, Cheng Linsun 程麟荪，Zhang Chuanhong张传洪, Jiu Zhongguo Ziyuanweiyuanhui (The 

National Resource Commission in old China, 1932-1949, historical fact and evaluation)旧中国的资源委员会， 

1932-1949---史实与评价（Shanghai: Shanghai shehui kexueyuan chubanshe, 1991）, p.86. 
97 Gu Yuxiu 顾毓秀, “Dianqi yu jianshe” (Electricity and Construction)电气与建设, Xinmin 8 新民, (1931). 
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petroleum had to be imported from abroad, which was considered to be an 

infringement of China’s national sovereignty. People now believed that China had 

numerous natural rivers with rich hydropower to exploit as opposed to oil fields that 

were very limited. According to Lu Shiqian(卢世钤 ), a specialist in the chemical 

industry, 

We shall built hydroelectric plants wherever we can to power factories. With 

cheap energy supply, our products will compete with foreign goods, and will 

keep profits inside the nation. We will be able to stop importing oil from abroad 

if we have sufficient hydropower energy. This will have far more benefits! 

Lu was representative of those who were concerned about the oil crisis in wartime 

China.
98 

Similar to the logic of the Qing dynasty’s self-strengthening movement, this 

economic nationalism lasted throughout the whole twentieth-century. China’s 

nationalism was evident not only in the movement against importing foreign goods, 

but also in the field of energy self-sufficiency, in this case, the development of 

hydropower. 

Table 3. Output, installed Capacity and Number of Chinese and Foreign Owned 

Electric Utilities in China Proper, 1932-1936
99 

(exclusive of the Northeast) 

1932 1933 1934 1935 1936 

Output(million 

kWh) 

Chinese 434 531 591 663 773 

Foreign 761 891 950 906 951 

Total 1,195 1,422 1,541 1,569 1,724 

Installed 

Capacity(1,000kW) 

Chinese 236 251 269 301 356 

Foreign 242 245 273 275 275 

Total 478 496 542 576 631 

98 Lu Shiqian 卢世钤, “Shuili liyong yu guomin jingji” (Hydropower exploitation and national economy)水力利

用与国民经济, Zhonghua Yubao5 中华月报, (1935), p.6. 
99 Kung-chia Yeh, Electric Power Development in Mainland China: Prewar and Postwar (U.S. Air force Project 

Rand Research Memorandum, 1956), p.56. 
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Number of Plants 

Chinese 452 448 450 446 450 

Foreign 11 10 10 10 10 

Total 463 458 460 456 460 

The above table shows that even though foreign owned electric plants were far fewer 

than Chinese state and private owned plants, their outputs and production efficiency 

were unmatchable. Therefore, if Chinese plants only became more efficient, some 

Chinese elites believed that hydropower offered an opportunity for achieving relative 

energy independence. 

As China’s major rival and threat beginning in the late nineteenth century, Japan 

was always in the radar of Chinese intellectuals. With the arrival of the electrical age, 

Japan burned much coal to produce electricity to power its economy. Unfortunately, 

for Japan, it lacked sufficient fossil fuels to support its economic development. 

Moreover, the price of coal sky-rocketed during and after WWI.
100 

In contrast, Japan 

had rich hydropower, thanks to the mountainous topography and numerous rivers. In 

order to reduce energy cost and support industrial growth, many Japanese 

entrepreneurs resorted to natural rivers for power supply. In three decades, 

hydropower outstripped coal and became the major source of power in Japan. 

Table 4. Growth of Hydro and Thermal Electric Power in Japan(kW)
101 

Year Hydro Thermal/Coal In sum 

1914 416 299 715 

1915 449 322 771 

1916 469 335 804 

1917 511 364 875 

100 For the coal mining industry of the Japanese empire, see Victor K. G. Seow, Carbon Technocracy: East Asian 

Energy Regimes and the Industrial Modern, 1900-1957, PhD Dissertation, Harvard University, 2014. 
101 “Shuili fadian zengjia qushi” (Increasing trend of hydroelectricity) 水力发电增加趋势, Dianqi Gongye Zazhi 

1.5. 电气工业杂志 p.64. 
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1918 597 386 983 

1919 683 408 1091 

According to the above chart, Japan’s hydroelectricity grew steadily, at a pace 

faster than thermal electricity in the 1910s. In Japan, hydroelectricity was cheaper. 

Hence, railway companies, textile factories and other high energy demand industries 

turned to hydropower plants for their power. “ As to thermal electricity, despite its 

continuing growth, it was gradually depreciated and used as a supplement for 

hydroelectricity when the river flow ebbed.”
102 

For instance, Tokyo Lighting 

Company, which produced only thermal electricity in 1882, had 13,000 horsepower 

capacity of power generation. It burned 70,0000 jin of coal in 24 hours. If every 

10,000 jin coal cost 45 yuan, it would cost 1,500,000yuan per year for coal, which 

was a big expense for the company. Therefore, the company had decided to build 

hydropower plants for electricity generation. Its Wasada plant had 18,000 

horsepowers while the construction cost 6,000,000yuan. In the short term, it seemed 

that hydropower cost much more than thermal power. But in the long run, the cost 

would decrease gradually, while the cost of thermal power would keep growing. Also, 

the Japanese state believed that limited coal resource should be distributed to other 

uses, like for the naval fleet and commercial shipping, which relied on coal 

completely. In the words of the manager of this company, “By saving coal in power 

industry, Japan can use this limited resource to build a more ambitious enterprise. This 

102 Ibid., p.65. 
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is primarily why we fully committed to exploit hydropower in the past decades.”
103 

Shan Yubin(单毓斌), the Chinese engineer who visited Japan and wrote about 

the company for his fellow Chinese audiences, sighed, “Alas! For the sake of their 

nation, Japanese entrepreneurs have invested tremendously to develop 

hydroelectricity. They are a long way ahead of us, making it difficult to catch up. We 

also have mountains and rivers in our country, Qutang and Ba Gorge(two of the Three 

Gorges) are known worldwide. If we get capitalists and engineers working together, 

our nation will benefit from our hydropower enterprise inexhaustibly.”
104 

Moreover, many Chinese intellectuals felt embarrassed by the Japanese 

hydropower construction in Manchuria and on the island of Taiwan. In 1924, Japan 

completed the Riyuetan(日月潭) hydropower plant, which installed 100,000 kilowatt 

electrical capacity, the largest in Asia at that time.
105 

Although Japan’s hydropower 

industry expanded quickly, it was still unable to manufacture large generators and 

turbines. Instead, it imported these essential items from Germany or the United 

States.
106 

Nonetheless, the average annual consumption of electricity per capita in 

Japan was more than 100 kWh. In contrast, the average annual consumption of 

electricity in China was less than 3 kWh per capita. 

Japanese achievements on hydroelectric power created a sentiment of crisis 

103 Shan Yubin 单毓斌 “Kaocha Riben Dongjing diandeng huishe guichuan shuilifadiansuo jilue”(Visit of Japan’s 

Tokyo Light Company Guichuan hydroelectricity plant)考察日本东京电灯会社桂川水力发电所纪略, 

Dianqixiehui Zhazhi 8 电气协会杂志 , p.56. 
104 Ibid. 
105 “Dongyang diyi fadian gongshi”(The largest hydroelectricity plant in East Asia)东洋第一发电工事（水力发

电）Diqigongye Zhazhi 2.2, p.74. 

106 On the building of large hydropower project in the Japanese empire, see Aaron Moore, Constructing East Asia: 

Technology, Ideology, and Empire in Japan’s Wartime Era, 1931-1945(Stanford: Stanford University Press, 2015). 
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among Chinese elites. Without enough energy to support a modern industry and a 

strong military, they were worried about the future of the nation, and thus those civil 

engineers vigorously advertised the significance of hydropower in the war of 

Resistance against Japan and in the building of a strong Chinese nation-state. 

But how could China catch up with Japan and other industrial countries in the 

field of energy production in a short time? Some turned their eyes to the north. In the 

field of hydropower development, Soviet Russia was considered to be a successful 

model for the Chinese to follow. 
107 

After the Bolshevik Revolution in Russia, when 

Marxism was introduced to China, the Soviet experience of electrification also 

became known. Some Chinese noted that Russia had once been weak and poor but 

through Soviet reconstruction, had transformed itself into an industrial country. Some 

Chinese elites thought they could learn from the Soviet experience. 

Chen Zudong (陈祖东), cousin of Chen Guofu(陈果夫 ), was a civil engineer 

who graduated from Tsinghua University in 1935, traveled to the Soviet Union in 

1939, and wrote an article introducing the Soviet state building experience. After 

taking power, Lenin commenced to rebuild the country, proposing that “Communism 

is Soviet power plus the electrification of the whole country!” From 1921, the Soviet 

government started the Goelro Electrification Plan. This plan consisted of two 

projects. The first aimed to repair and recover the previously existing 1,200,000kW 

electric capacity; The second project was to build thirty new power plants, with 

1,500,000kW capacity in total. Therein, hydropower plants weighed heavily. In 

107 For studies on the electrification of Russia, see Anne D. Rassweiler, The Generation of Power: the History of 

Dneprostroi. (Oxford: Oxford University Press, 1988). Jonathan Coopersmith, The Electrification of Russia, 

1880-1926 (Ithaca: Cornell University Press, 1992). 
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particular the Lower Svir hydropower plant and the Volkhov hydropower plant were 

taken as priorities. Building large-scale hydropower plants meant tremendous initial 

investment. Considering Russia’s poor economy, which was not able to produce 

sufficient clothes, shoes and hats for its people, many officials initially opposed the 

plan to invest in hydropower plants. “We have many other things to do!” “Why do we 

generate so much electricity which is probably useless?” “We invest all we have to 

electrification, can electricity alone prevent hungry and chilliness from 

happening?”
108 

, Lenin’s opponents complained. At this point, Lenin’s successor, 

Stalin, made the final decision. In the March of 1921, he declared, “put the 

electrification plan into practice immediately, without even one more minute 

discussion; accomplish at least two-thirds of the plan so as to support national 

economic recovery in eight years; summon and mobilize all qualified human 

resources all over the country to participate in this plan; command Pravda, official 

newspaper of the Communist Party of the Soviet Union, be responsible for the 

propaganda of the GOELRO Electrification Plan.
109 

The national electrification plan 

thus officially started. 

Thanks to the party’s central planning and authoritarian measures, the heavy 

industry of the Soviet Union developed rapidly, ,making Russia one of the world’s 

major industrial powers. Therefore, Chen suggested that China should follow the 

successful model of the Soviet Union to develop China’ energy industry. Seeing the 

108 Chen Zudong 陈祖东, “Cong dianlishuili shuodao Sulianjianguo yu Zhongguojianguo”(From Electricity, 
Hydropower to the construction of Soviet Union and China)从电力水力说到苏联建国与中国建国, Xinjingji 2.4.

新经济（1939）, p.88. 
109 Chen, “Cong dianli shuili shuodao Sulianjianguo yu Zhongguojianguo,” p.88. 
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achievement of the Russians, some Chinese civil engineers were impressed and 

abashed: 

We have more population and natural resources than the Russians. To compare 

our natural rivers, our Yangtze River beats every single river across Russia. 

Why can’t we take advantage of this river, exploiting hydropower to support 

our industry? Unfortunately, our state has no plan for economic construction. 

Instead, warlords are fighting against each other everywhere, people have no 

other choice but suffering. Look at the pragmatic attitude of Soviet politicians 

and its rising influence among world powers. What a shame for our Chinese 

people!
110 

When the total war between China and Japan erupted in 1937, China’s hydropower 

capacity only reached 3,000 horsepower, less than 1/10000 of the estimated 

40,000,000 potential hydropower capacity in China. Huang Yuxian, chief engineer of 

the National Resource Commission, argued that China should follow the Soviet 

Union’s central planning approach, making hydropower the state’s priority mission.
111 

From the electrification experience of the Soviet Union, some Chinese elites 

realized the coherent connection between energy production and a nation state’s 

destiny in a competitive world. In other words, they realized that a comprehensive and 

specific plan, as well as an authoritarian government with strong executive capability 

were indispensable for an underdeveloped country to catch up. Although hydropower 

still sounded unfamiliar to most Chinese people, it had become one of major criteria 

of state power among nation states and empires in the first half of the twentieth 

century. Electricity, especially hydroelectricity was the major tool for the 

110 “Su’e jianshe zuida shuilifadianchang” (Soviet Union builds the largest hydroelectricity plant) 苏俄建设最大

水力发电厂, Su’e Pinglun 5.苏俄评论 , (1932), p.616. 

111 Huang Yuxian 黄育贤 Fanzhan shuilifadian shiye zhi wojian(my view on developing hydroelectricity 

enterprise)发展水力发电事业之我见, Ziyuan Yuekan 1.1.资源月刊 . 
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reconstruction of the Soviet Union. As a natural resource, waterpower carried energy, 

which was the foundation of economic and political power. Therefore, Huang 

believed that, without any doubt, hydroelectric reconstruction should be adopted as 

“the formula of Chinese reconstruction ”
112 

Conclusion 

In his discussion of the pivotal role of machines in the “industrial revolution,” 

Karl Marx argues that any fully developed machine consists of three different parts: 

the motor mechanism; the transmitting mechanism; and finally the tool or working 

machine. Among them, the motor mechanism is seen as the driving force of the 

mechanism as a whole. 
113 

Usually, we consider the steam engine, which burns coal 

to provide the driving force, as the beginning of human society’s major energy 

transition from organic renewable sources to fossil fuel.
114 

And yet, in the long 

history before the first industrial revolution, in addition to animal and human labor, 

waterpower was also widely used around the globe.
115 

China was among the earliest 

civilizations to use waterpower to run machinery mechanically. As we have seen, 

different forms of watermills were developed and they basically all contained the 

three essential parts of developed machinery identified by Marx. 

As this chapter shows, watermills were not only part of the subsistence 

agricultural economy, but also provided the driving force of commodity economies in 

major cities and towns in various periods of Chinese history. Although the watermill 

112 Chen, “Cong shuilidianli shuodao Sulianjianguo yu Zhongguojianguo,” p.91. 
113 Karl Marx, Capital: A Critique of Political Economy, Vol. 1 (London: Penguin Books, 1976), p.494. 
114 See Vaclav Smil, Energy in World History (Boulder: Westview Press, 1994); Alfred W. Crosby, Children of the 

Sun: A History of Humanity’s Unappeasable Appetite for Energy (New York: W.W. Norton & Company, 2007). 
115 In Europe, wind power was also prevalent, but still not that common and indispensable when compared with 

water power. See Gimpel, The Medieval Machine,1976. 
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was not considered to be a brute force technology, once it was built on a large scale, 

as the Chinese experience proved, it could cause water resource shortage which had 

negative consequences for riparian irrigation and navigation. 

With the arrival of the electrical age in the late nineteenth century, major 

technical innovations that occurred elsewhere did not happen in China. In spite of this, 

China responded promptly to the technical innovations and energy transition in the 

West, initiated not by the Chinese state which was in disarray, but by private parties 

and local elites. Yet with the deepening of national crisis caused by Japanese military 

expansion and the rise of brute force technology--concrete dam building, technocrats 

of the Nationalist government were motivated to mobilize the natural rivers in China’s 

hinterland for military resistance and nation-state building. 
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Chapter 2 

War and Hydroelectric Power In Southwest China 

Introduction 

“Modern warfare is a struggle over energy. The more energy a country can 

mobilize, the stronger it will be. Without sufficient energy, a country cannot be 

defended well”, stated Huang Wenxi, an U.S.-trained Chinese hydraulic engineer, in 

1942.
116 

People have always been aware of the need for various forms of energy to 

pursue warfare, but many became more aware of the significance of non-renewable 

sources of energy for warfare in the twentieth century. 
117 

When the tension between 

China and Japan grew worse in the 1930s, the Nationalist government in Nanjing 

gradually realized that a war was inevitable. But China was not well prepared for any 

military confrontation with Japan. In 1936, the electric capacity of the whole country, 

except the northeast, was 631,000kW as contrasted to Japan’s 7,560,000kW.
118 

Above 90 percent of China’s electrical power was located in Shanghai, Jiangsu, 

Zhejiang and other coastal regions.
119 

When the war broke out, the Nationalist armies 

were soundly defeated and soon had to retreat to the west, losing most of the power 

plants in the eastern areas.
120 

In late 1938, the Japanese army besieged Wuhan, 

116Huang Wenxi 黄文熙, “Shuili jianshe zouyi”(Comments on Hydropower Construction) 水力建设芻议 , Jingji 

jianshe jikan 1. 经济建设季刊, (1942), p.154. 
117 John Mc Neill, Something New under the Sun: An Environmental History of the Twentieth-Century World. 

(New York: W.W. Norton & Company, 2001). 
118 Takeo Kikkawa, The History of Japan’s Electric Power Industry before World War II, Hitotsubashi Journal 

of Commerce and Management, 46.01.(2012), p.13. 
119 Xue Yi 薛毅, Guomin zhengfu ziyuan weiyuanhui yanjiu(Study on the Nationalist National Resource 

Commission)，国民政府资源委员会研究， (Beijing: Shehui kexue wenxian chubanshe, 2005), p.225. 
120 For studies on electricity industry of China before 1937, see Wang jingya, 王静雅, “Nanjing Guominzhengfu 

jiansheweiyuanhui dianyeguihua yu shijian yanji”(A Study of Nanjing Nationalist Construction Commission’s 
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hitherto a major center of energy production. In an effort to save its remaining energy 

industry, the Chinese National Resources Commission transferred equipment for 

producing electrical power from Hubei and Hunan to Sichuan and Yunnan. Over the 

course of the eight-year long war, the Guomindang government successfully rebuilt 

only 7,986 kW capacity in the southwest
121 

As early as 1932, in order to promote the national defense industry, the 

Nationalist government established the National Defense Strategy Commission. In 

1935, the commission was reorganized as the National Resources Commission, under 

the instruction of the Ministry of Economy. Weng Wenhao(翁文灏), a well known 

geologist, was appointed as the chairman by Chiang Kai-shek. The central task of the 

commission was to plan and develop nationalized industry. The industrialization 

demanded the supply of abundant energy. Therefore, the commission was also 

responsible for developing the electrical industry all over the country. The Office of 

the National Electric Industry was established to conduct the survey, design and 

construction of electrical projects in Nationalist-controlled areas, including potential 

hydroelectric projects located mainly in southwest China. 

Some studies have been made of the achievements of the National Resources 

Electricity Industry Planning and Practice )南京国民政府建设委员会电业规划与实践研究：以 20 世纪 30 年

代长江中下游地区为例, Huabei dianli daxue xuebao 6. 华北电力大学学报（社会科学版） , (December, 2012); 

Zhao Xingsheng 赵兴胜，”Zhang Jingjiang in 1928-1937” 1928-1937 年的张静江，Jindaishi yanjiu 1. 近代史

研究, (1997); Wang Shuhuai 王树槐 , “Jiansheweiyuanhui dui dianqijianshe de guihua”(The Nationalist 

Construction Commission’s planning of electricity industry)建设委员会对电气事业的规划， Guofu jiandang 

geming yibaizhounian xueshu lunwenji 国父建党革命一百周年学术论文集 (Taipei: Jindai zhongguoshe, 

1995); “Zhongguo zaoqi de dianqishiye”(Early electricity industry in China, 1882-1928) 中国早期的电气事业， 
1882-1928，Zhongguo xiandaihua lunwenji 中国现代化论文集，(Taipei: Institute of Modern history of Academia 

Sinica ,1991); ; Tim Wright, “Electric Power Production in Pre-1937 China.” The China Quarterly 126. 

(Jun.1991). 
121 Sun Yusheng 孙玉声, “Kanzhan banianlai zhi dianlishiye”(Electricity industry in the eight years war of 
resistance)抗战八年来之电力事业， Ziyuan weiyuanhui jikan 6.资源委员会季刊, ( 1946), p.143. The Nationalist 

army resistance at Wuhan frustrated Japanese attempts of a decisive victory, winning time for the moving of 

industries, government and social institutions to the home front. For details, see Hans van de Ven, War and 

Nationalism in China, 1925-1945.(New York: Routledge, 2003), chapter 6. 
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Commission regarding the hydroelectric industry during wartime.
122 

However, the 

discussion primarily focuses on general and sketchy facts on this subject. We learn 

about only what they achieved, not how they did it. Rather than taking construction of 

those plants as an end, this chapter suggests that hydroelectric development in China 

was a multifaceted story. Hydroelectric technology was not just about industrial 

development and achievement. It became part of the Nationalist envirotechnical 

regime which was represented by the National Resources Commission, so as to 

mobilize any natural resources available to support its war of resistance and state 

reconstruction. In addition, it also had effects on the environment and social world of 

wartime Nationalist China. Through examination of the state-owned Longxi River 

project and private Gaokengyan hydropower plant of the Fuyuan Electrical Company 

in the area of the wartime Nationalist capital of Chongqing, this chapter analyzes the 

interactions among warfare, energy, environment and local society in southwest China 

and hence unveils social and environmental contradictions caused by those 

hydropower projects. 

Energy Crisis in the Wartime Capital Area 

In December 1937, the Nationalist government moved to Chongqing after a 

series of defeats in Shanghai, Nanjing, and Wuhan.
123 

Following the central 

government, many social organizations and refugees also migrated to the southwest. 

As China’s wartime political center, Chongqing accommodated numerous politicians 

122For studies on electrical industry development under the National Resources Commission, see Xue Yi 薛毅, 

Guomin zhengfu ziyuan weiyuanhui yanjiu(Study on the Nationalist National Resources Commission) 国民政

府资源委员会研究(Beijing: Shehui kexue wenxian chubanshe, 2005), chapter 11; Zhongguo shuili fadianshi 

bianji weiyuanhui 中国水力发电史编辑委员会 , Zhongguo Shuilifadianshi(China’s hydroelectric power history)

中国水力发电史, Vol. 1(Beijing: Zhongguo dianli chubanshe, 2005), chapter 1. 

123 For details on the wartime migration and battles, see Stephen R. MacKinnon, Wuhan, 1938: War Refugees, and 

the Making of Modern China(Berkeley: University of California Press, 2008); Rana Mitter, China’s War with 
Japan, 1937-1945: the Struggle for Survival (New York: Penguin Books, 2013). 
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and celebrities, as well as engineers, scientists and factory workers. However, the 

economy of southwest China, including its energy industry, was less developed before 

the war.
124 

The production of electrical power was constrained by the limited output 

and poor transportation of coal at this crucial moment. In contrast, the country’s 

estimated hydropower potential was 40 million kW, which ranked it the third, after the 

United States and Canada, in the world, and most of it was located in southwest China, 

especially in the provinces of Sichuan and Yunnan. But the reality was that China 

(outside the northeast, now under Japanese control) had only around 2,726kW of 

installed hydroelectric capacity in 1932.
125 

Therefore, Chen Zhang(陈章), a general 

in the Nationalist army suggested,“ If we exploit the rivers properly, they will not only 

supply precious power for our war of resistance against the Japanese, but will also 

benefit reconstruction in the future.”
126 

Although the government tried to exploit alternative sources of energy in this 

region, such as the Tianfu(天府) coal mine, the coal of southwest China was of lower 

quality. But nonetheless fetched higher prices than that of the north because it was 

harder to extract. 
127 

Madeleine Zelin mentions that people used natural gas to boil 

salt brine in Sichuan since the Song dynasty.
128 

In the early 1930s, the Nationalist 

124 See William Kirby, “The Chinese War Economy”, in James C. Hsiung, Steven I. Levine eds. China’s Bitter 
Victory: the War with Japan, 1937-1945.(London: M.E. Sharpe Book,1992). 
125Zheng Youkui, Cheng Linsun，Zhang Chuanhong Jiu Zhongguo de ziyuan weiyuanhui,1932-1949—shishi yu 

pingjia (The National Resources Commission in old China, 1932-1949, historical fact and evaluation)(Shanghai: 

Shanghai shehui kexueyuan chubanshe, 1991), p.86. 

126Chen Zhang, “Duiyu shuilifadian yingyoude renshi”(What we should know about hydroelectric power) , 

Xinminzu 03.14.(1939). 
127 See Tim Wright, Coal Mining in China’s Economy and Society, 1895-1937.(Cambridge: Cambridge University 

Press, 1984). 
128 Madeleine Zelin, The Merchants of Zigong: Industrial Entrepreneurship in Early Modern China (New York: 

Columbia University Press, 2006). 
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government started a investigation of natural gas resource in Sichuan. However, due 

to the limitation of technology, people were unable to exploit natural gas in large scale 

at that time. In order to ensure that arsenals got sufficient energy, the government had 

to restrain, and sometimes even cut off electrical service for civilian households and 

businesses. Along with the threat of bombing from Japanese planes, southwest China 

also suffered from a serious shortage of fuel for energy production. 

The Nationalist authority tried to persuade common users to save as much 

electricity as they could. In newspapers, it advertised that saving electricity in the 

home front was tantamount to making a contribution to the frontlines. To awaken 

people’s awareness of the tie between energy industry and the nation’s destiny, it 

employed a quantified approach in its mobilization efforts. For example, it suggested 

that saving 156 kWh of electricity meant we could manufacture one more machine 

gun; saving 1.5kWh could result in making one more mortar shell or mine; saving 50 

kWh could produce one more bucket of cement for military defense; saving 15 kWh 

could manufacture one more military compass; saving 1000kWh, the country could 

have one more ton of steel, primary material for guns. All Chinese in the home front 

were expected to use electricity efficiently. It suggested that people should reduce 

electric consumption by 40 percent by using bulbs below 50 watts and using fewer 

bulbs.
129 

All civilians were urged to go to bed early and get up early so as to reduce 

the consumption of electricity at night. Moreover, someone suggested that the 

129 Yaolong dianli gongsi jieyueyongdian jinji tongzhi(Yaolong Electrical Company emergent notice on electricity 

saving)耀龙电力公司节约用电紧急通知 (November 14, 1943) file no. 133-7-45, Yunnan Provincial 

Archives(hereafter YPA), Kunming. 
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government forbid some unnecessary consumption of electricity, such as store 

advertisement lights, exhibition windows, hair driers and hair curlers.
130 

Nonetheless, 

such frugality could mitigate energy scarcity only mildly and in the short term. The 

better choice was arguably developing new sources of energy. In this national crisis, 

more and more Chinese came to believe that they had to empower themselves and the 

nation by means of any available natural resources. Hydropower was one among 

those resources at this critical national moment. 

Learning from the United States: Transnational Exchanges of Engineers and 

Knowledge 

In spite of the formation of a national hydroelectric development institution 

subordinated to the National Resources Commission, there were few experienced or 

even qualified civil engineers to preside over more ambitious exploitation of mid-size, 

let alone large-scale hydroelectric projects. The energy crisis in the Nationalist 

controlled area pushed the National Resources Commission to take actions. In 1942, 

to address the overall lack of professional engineers for large-scale industrial 

construction, the National Resources Commission decided to send a group of young 

engineers from various industries to receive training in the United States. In total, 31 

people from mechanical engineering, chemistry, metallurgy, electrical instrument, 

mining, electrical power and industrial mining management were selected. 
131 

130 Lun jieyu yongdian(On Saving Electricity)论节约用电, file no. 133-7-74, YPA, Kunming. 
131 See Xue Yi, “Kangzhanshiqi de sanyi xueshe” (Sanyi association during the War of Resistance against Japan)

抗战时期的三一学社, Kangri Zhanzheng yanjiu 02. 抗日战争研究 (2003), pp.87-107. 
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Figure 6. Zhang Guangdou in the US (Wang Guanglun eds.,Qingxi shanhe: 

Zhang Guangdou zhuan, 2013, p.34) 

Among them, Zhang Guangdou(张光斗), 29 years old, was chosen as a 

hydropower specialist. Zhang was born in Changshu(常熟), Jiangsu. He received a 

bachelor’s degree in civil engineering from Jiaotong University at Shanghai, then got 

two master’s degrees from University of California Berkley and Harvard. In 1937, 

upon hearing that total war had erupted between China and Japan, Zhang gave up the 

opportunity to pursue PhD degree at Harvard and returned to China. From 1937 to 

1941, Zhang worked on the Longxi river hydropower project and the Wanxian 

hydropower project.
132

According to the practical training plan, Zhang would be 

affiliated with the Bureau of Reclamation, Department of Interior at Washington DC. 

He would receive training on project design for 6 months, project construction for 12 

months, and visits to hydroelectric projects in the U.S. for three months. 

The other person, named Jiang Guiyuan(蒋贵元), aged 32, was also sent to be 

trained in the field of hydroelectricity. Jiang was from Jiangdu(江都), Jiangsu. He 

received his bachelor’s degree in civil engineering from Zhongyang University at 

Nanjing in 1933. Since then, he had worked for the National Defense Strategy 

132 Ziyuanweiyuanhui jishurenyuan fumei shishi shiliao (Archives on The National Resources Commission 

Technicians’ Training in the United States- On 1942) 资源委员会技术人员赴美实习史料 (Taipei: Academia 

Historica, 1988), p.26. 
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Commission. Meanwhile, he also served as assistant engineer for the Longxi River 

Hydropower plant and vice captain of the Hydropower Measuring team of the 

Minjiang power plant. In the U.S, Jiang was expected to receive training at the 

Tennessee Valley Authority at Knoxville. Ideally, he would spend 6 months on 

designing and 12 months on constructing hydropower plants. 

In addition to Zhang Guangdou and Jiang Guiyuan, Shi Hongxi, Wang Pingyang, 

Xie Peihe and Sun Yunxuan worked in the field of electrical industry as well. Unlike 

Zhang and Jiang, their specilizations were on electrical instruments, grid and thermal 

power. Through the hands of Chen Liangfu(陈良辅 ), representative of the Chinese 

Nationalist government and supervisor of the Chinese trainees in the U.S., the 

Chinese government was responsible for the expenses and allowance of these trainees 

abroad.
133 

Considering the up to date hydroelectric construction of the Tennessee Valley 

Authority, with suggestion from Chen Liangfu, Zhang Guangdou rescheduled his 

training plan. Instead of spending all the time at the Bureau of Reclamation, from July 

1943, Zhang started working at the TVA first, and transferred to the Reclamation 

Bureau later on.
134 

As part of their practical training in America, the National 

Resources Commission required them to write monthly technical reports about their 

working progress. The object of Zhang’s schedule at TVA was to study the designing 

details, construction plant layout, and construction method of hydroelectric plants. 

More than once, Zhang stated in his technical reports that hydroelectric engineering 

133 Ziyuanweiyuanhui jishurenyuan fumei shishi shiliao, p.203 
134 Ibid., p.725. 

64 



  

was so broad that it needed a group of men, not one, to study the field 

comprehensively. 

The complexity and profoundness of the engineering theory and practice reveal 

how little we know and how much we should know in carrying out the actual 

development. Limited by the capacity and ability of an individual, a system of 

division of labor seems to be indispensable. In each field of engineering, three 

should be a group of men so organized and coordinated that their studies could 

cover the whole field and each one is able to specialize one branch. Only 

cooperation, specialization and continuous research could succeed in the 

industrial development and bring up our technical standard. Overall undertaking 

of a field of engineering by an individual with his self contentedness is very 

inefficient, if not detrimental.
135 

Furthermore, Zhang realized that the construction of a project requires extensive 

experiences which could be obtained only through actual work. Therefore, in the early 

years of large project construction, China should invite foreign civil engineers for 

assistance. And only through actual construction, could more Chinese engineers be 

trained. To learn the designing process of hydropower project, Zhang thoroughly 

studied the drawings of several hydropower projects of the TVA. He found that “ the 

Fontana Dam has some resemblances as the proposed Dadu River Dam in both 

arrangement and magnitude, and the Apalachia project is nearly the same as the 

Shizitan project of Longxi River.”
136 

In the field of electrical power industry, private companies were the major 

driving force in the early years. In the 1930s, however, represented by the TVA and 

other large scale hydropower projects, government started to play a dominant role, 

particularly with the formation of a large grid. In China, the Guomindang 

government’s effort to nationalize electrical industry caused strong resistance from 

135 Ibid., pp.728-731. 
136 Ibid., p.742. 
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private sectors in the 1930s.
137 

As a hydroelectric engineer, Zhang Guangdou ruled 

against private approach of developing electrical industry, mainly based on the 

experience of the U.S. 

The electrical industry is monopolistic by nature. It is self evident that a 

monopoly can be tolerated only as long as the people feel that it serves in the 

public interest.In the future hydroelectric developments of China, we should 

adapt two important policies, mechanized construction and scientific 

administration. There are now circulated in our country two illusions: that we 

have plenty of cheap labor who could substitute the modern machinery, and that 

the administration is simple and could be taken care by clerks without special 

training.
138 

Besides his monthly technical reports to the National Resources Commission, he 

also had regular correspondence with Chen Liangfu, discussing further institutional 

cooperation between the Resource Commission and the TVA. During his stay at 

Knoxville, Zhang learned that the TVA was designing hydroelectric and thermal 

power plants for the Soviet Union. He noticed that six Russians worked in the 

authority as correspondents, and all designs were transmitted to the Soviet Union 

through wireless telegraph. Moreover, all costs for the deigns were covered by the 

Lend-Lease Act. At that time, technical and financial factors were major obstacles for 

the Guomindang government to exploit its prodigious hydropower in the southwest. 

Learning that the TVA was providing both technical and financial assistance to 

the Russians, Zhang Guangdou was so excited to inform Chen Liangfu and the 

commission about the Russian example. He tried hard to persuade the Chinese 

authority to follow the Russian precedent by asking the TVA to broaden their 

137 On the Nationalist government’s effort to nationalize electrical industry, see Ying Jia Tan, Revolutionary 

Current: Electricity and the Formation of the Party State in China and Taiwan, 1937-1957 (PhD Dissertation, Yale 

University Press, 2015). 
138 Ziyuanweiyuanhui jishurenyuan fumei shishi shiliao p.758. 
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assistance to China. Zhang stated that the quantity of projects in planning in the U.S., 

was in decline, hence, the authority would have time to engage projects abroad. 

Moreover, no other institutions around the globe had complete technical personnel 

like the TVA. Therefore, comprehensive cooperation with it would solve all issues 

related to hydroelectric power development, from planning to constructing facilities. 

From a geopolitical perspective, in the 1940s, as wartime allies, China and the U.S. 

enjoyed relations that were unprecedentedly close. Zhang suggested that the Chinese 

government should take advantage of this friendly international relationship to benefit 

its domestic development. 

From the late 1930s, the National Resource Commission had started to conduct 

hydrological and geological investigations of rivers in the Southwest. By the 1940s, 

the commission had collected enough data of the Longxi River, Dadu River and 

Tanglangchuan river to start hydropower plants planning and construction. Yet, due to 

deficient construction facilities and experience, little progress had been made for 

years. Therefore, Zhang suggested that the assistance from the TVA was needed to 

relieve those difficulties and would accelerate the exploitation of hydropower projects 

on those rivers. Moreover, with comprehensive assistance from the TVA, it would be 

a great opportunity to train more Chinese hydro-technical personnel through those 

specific projects. Zhang considered it as a more efficient way to train Chinese 

technicians than sending a few trainees to the U.S. 
139 

In July 1943, Zhang continued his training in the TVA. In the meantime, John L. 

139 Ibid., pp.277-278. 
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Savage, the chief engineer of the Bureau of Reclamation and a world known large 

dam specialist, visited Knoxville. A few years earlier, in 1936, through his advisor’s 

introduction, Zhang had his three months practical training at the Bureau of 

Reclamation after his graduation from UC Berkeley. Therefore, he had known Savage 

since then. In 1943, during Savage’s stay at Knoxville, Zhang had a meeting with him 

and learned that he was going to travel to British India for a large hydropower project 

investigation. Upon hearing this information, Zhang realized that it was an 

opportunity to invite Savage to visit China for hydropower exploitation. Savage, 

without hesitation, expressed that he would like to visit China if the State Department 

had no issue with it.
140 

Promptly, Zhang wrote to Chen Liangfu, urging him to 

communicate with the U.S.government and arrange the visiting of Savage to 

southwest China. 

In addition, through Zhang Guangdou, C.V. Davis, project design engineer of 

TVA and Mr. Reed and Mr. Protcop all expressed their willingness to visit China for 

hydro-technical support.
141 

Christopher Sneddon examines the spread of high dam 

technology and skills led by the U.S. Bureau of Reclamation during the Cold War. 

Among those civil engineers, John L. Savage was called the “first Billion Dollar 

American engineer” due to the cost of the dam projects he designed and oversaw. 

Over the years, his reputation had been built on many concrete giants, like the Hoover, 

Grand Coulee, Parker, and Shasta Dams. In 1935, after completion of the Hoover 

Dam, the first large dam with a hydroelectric plant, Americans claimed that they had 

140 Ibid., p.284. 
141 Ibid., p.287. 
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conquered the Colorado River. In an anonymous article titled “ The Dam that Jack 

Builds,” John Savage was highly esteemed, 

1,000,000 years hence, if there are archeologists to dig out monuments of the 

remote twentieth century, they will find the nearest thing to pyramids of that day 

was erected not by a Pharaoh but by the obscure civil servant named Savage… 

(who) was the greatest dam builder of an age in which hydroelectric power 

changed the face of the earth.
142 

Although it was only a short term visit, Savage’s arrival facilitated the 

proliferation of large dams to China. Initially, according to the plan, Savage was 

invited to inspect and design mid-size hydropower projects near Chongqing. Due to 

the Japanese military advancement to Yichang, no arrangement was made for Savage 

to visit the Three Gorges. Yet after hearing about the tremendous hydropower of the 

Three Gorges on the Yangzi River, Savage decided to take a field trip to the gorge.
143 

In the preliminary report on the Yangzi Three Gorges project, Savage envisioned a 

concrete straight gravity dam roughly 225 meters in height, which could produce an 

astounding 10,560 megawatts hydroelectricity annually. In Savage’s words, “The 

Yangtze Gorge Project is a ‘CLASSIC’. It will be of utmost importance to China. It 

will bring great industrial developments…It will bring widespread employment. It 

will bring high standards of living. It will change China from a weak to a strong 

nation.”
144 

After spending six months in China, Savage returned to the U.S. in October 1944. 

With Savage’s efforts, soon the Bureau of Reclamation and the National Resources 

Commission started their formal transnational cooperation on the development of the 

142 Christopher Sneddon, Concrete Revolution, pp.35-36. 
143 Wang Guanglun 王光纶 eds. Qingxishanhe: Zhang Guangdou zhuan 情系山河：张光斗传 (Beijing: 

Zhongguo kexuejishu chubanshe, 2014), p.64. 
144 Christopher Sneddon, Concrete Revolution, p.40. 
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Three Gorges project. In early 1947, however, with the eruption of the Chinese civil 

war, the Three Gorges project was suspended. 
145

Although it was still at the early 

stage of geological and hydrological investigation and preliminary design, the 

research materials and training that many Chinese technical personnel received 

thorough working together with their American colleagues were valuable assets for 

China’s evolution from small hydroelectric project to large dam building. It 

contributed to the historical process of the making an envirotechnical regime. 

Surveying Rivers in Sichuan 

The southwest region, including the province of Sichuan (literally “four rivers”), 

was a promising site for the development of hydro-electric power. However, due to 

limited financial and technological resources, it was difficult to investigate all the 

available rivers in a short period. Therefore, considering the economic and political 

demands, the National Resources Commission chose the Sichuan basin (the area 

around Chengdu), and the area around Chongqing as two priority regions. 

Figure 7. Huang Yuxian(Zhongguo shuilifadian shiliao,No.1, 1991) 

In April 1935, the Commission sent a survey team from Nanjing to Chongqing . 

145 For more details on the early efforts of the Three Gorges project, please see Liangwu Yin, The Long Quest for 

Greatness: China’s Decision to Launch the Three Gorges Project. PhD Dissertation, Washington University, St. 

Louis, 1996. 
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Huang Yuxian(黄育贤)was appointed as the team leader. Huang was born in 

Jiangxi(江西). After graduation from Tsinghua University, he studied hydraulic 

engineering at California Institute of Technology and Cornell University, then came 

back to China in 1934. In 6 months, the team had surveyed the Min River in 

Guanxian(灌县), near Chengdu, Qingyi River, Dadu River and Mabian Rivers near 

Leshan(乐山); and the Qu River, Jialing River, Taohuaxi and Longxi River near 

Chongqing. According to the survey, Dadu River had the largest hydropower potential. 

However, there was no energy-intensive industry and it was not feasible to build new 

factories in the surrounding area to consume the electricity. By contrast, the Longxi 

River had the prospect to build a practicable hydropower plant, and would meet the 

energy demand in Chongqing. Therefore, the survey concluded that the Commission 

should exploit the Longxi River first. 
146 

Table 5. 1935 Hydropower Survey Result:
147 

Rivers Planned plants Hydropower Investment(yu Cost per 

(horsepower an) horsepower 

) 

Min Shangtaizi 16,400 3,350,000 204 

River Youxikou 75,000 17,132,000 224 

Dujiangyan 35,000 8,036,000 230 

146 Ziyuan weiyuanhui longxihe shuili fadianchang gongchengchu nianliuniandu gongzuo baogao(The National 

Resources Commission Longxi River project engineer office report of 1937), 02230004000230000001, Chongqing 

City Archives (hereafter CCA), Chongqing. 
147 Ziyuan weiyuanhui longxihe shuili fadianchang gongchengchu nianliuniandu gongzuo baogao(The National 

Resources Commission Longxi River project engineer office report of 1937)资源委员会龙溪河水力发电厂工程

处廿六年度工作报告, 02230004000230000001, Chongqing City Archives (hereafter CCA), Chongqing. 
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Qingyi Gaodianzi 12,000 3,558,400 296 

River Zhujing 24,000 5,799,000 241 

Dadu Gongzuizhenxijian 69,000 19,692,000 285 

River Tongjiezihuangdanjian 82,600 18,940,000 229 

Mabian Mamiaoxi 44,000 10,768,000 250 

River 

Longxi Shizitan 22,500 6,500,000 290* 

River Shangqingyuandong 12,000 2,938,300 234 

Huilongzhai 6,000 1,784,100 245 

Xiaqingyuandong 16,800 3,731,400 222 

*estimation in 1938, all others were estimated in 1935 or 1936. 

The Longxi River(龙溪河) is a tributary of the Yangtze River, running through 

Changshou(长寿)county of Chongqing. In January 1937, another survey team was 

sent to investigate the geological condition of possible project sites. The team walked 

along the river, drawing 27 topographic maps in half a year. Through this survey, 

engineers discovered that the Longxi River had larger hydropower potential than they 

had assumed. In addition to the sites at Shangdong(上硐), Xiadong（下硐） and 

Huilongzai, the team discovered a site at Shizitan（狮子滩）, which had larger 

hydropower potential than the others.
148 

In July 1937, the Office of Longxi River 

Hydropower Project was established, Huang Yuxian was appointed as director. The 

148 Wang Yifu 王伊复, Lin Yuanti 林元惕, “Yi Longxi hepan”(Memory along the Longxi riverside)忆龙溪河畔, 

Zhongguo shuilifadian shiliao 中国水力发电史料 ,No.1 ( March,1987), p.25. 
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office soon started to build roads, offices and dorm buildings for the construction of a 

hydroelectric power plant. In the same year, the Sino-Japanese war erupted, and many 

institutions and universities retreated from the east coast to the southwest. Therefore, 

some engineering professors and students also participated the Longxi River project. 

After several months’ survey and design, the office worked out a construction plan for 

a plant at Shizitan. It was designed to build a thirty meters high dam on the upriver of 

Shizitan, installing four generators, each with a capacity of 4000kW. 

On the one hand, the war environment stimulated the Nationalist government to 

build more power plants to strengthen its industrial and military power ; On the other, 

the war also restricted the financial and material supplies. Although hydroelectric 

engineers, like Huang Yuxian, were excited about the Shizitan project, they had to 

give it up due to its unaffordable costs during the war period. Under the pressure of 

energy scarcity, the National Resources Commission turned their attention to smaller 

projects like Xiaqingyuandong(or Xiadong) on the Longxi River and Taohuaxi River, 

a tributary of the Longxi River. 

The project inevitably would occupy some farmlands in the riparian area. Unlike 

the Gaokengyan hydropower project in Beibei which we will discuss in the second 

half of this chapter, the Taohuaxi and Xiadong projects were owned by the state and 

were operated by the National Resources Commission. The Commission dominated 

the land conscription process. In the very beginning, as it was a state project to 

support the war of resistance and reconstruction, local residents’ voices were elided 

from the relevant historical records. Therefore, we find only some numbers from 
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official documents. Xiaqingyuandong and Huilongzhai projects conscripted 430 mu 

lands in total. For arable water lands, the first rate land got 180 yuan per mu, the 

second rate land 160 yuan per mu, the third rate land 140 yuan per mu. Dry lands 

were also divided to three classes, with each mu getting 130,120 and 110 yuan 

respectively. By the end of 1940, it was reported that all compensations were 

complete.
149 

And yet, later, with the continuous aggravation of inflation and rising land prices 

in wartime southwest China, many landowners were unwilling to transfer their lands 

to others. In 1942, the National Resources Commission encountered fierce resistance 

from landowners in Fuyuan district (复元乡) who were unsatisfied with the 

compensations the Commission offered. In 1940, the price of irrigated land was 180 

yuan per mu. In contrast, in 1942, the price had sky-rocketed to around 2000 yuan per 

mu, and it was still growing. Hence, landowners in Fuyuan district asked for as much 

as 4000 yuan per mu for the land that was to be conscripted. The Commission refused 

to pay a price higher than the contemporary market price and insisted that they were 

authorized to start using the lands without full payment in advance. When the 

Commission started its construction on the lands, landowners intervened and tried to 

stop the construction work. Under this circumstance, local armed police were asked to 

149 Ziyuan weiyuanhui longxihe shuili fadianchang gongchengchu 1939,1940,1941niandu gongzuo baogao 

(Annual reports of the National Resources Commission Longxi River Hydropower Engineering Office, 

1939,1940,1941)资源委员会龙溪河水力发电厂工程处 1939、1940、1941 年度工作报告, 

02230004000260000001, CCA, Chongqing. 
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suppress resistance from landowners.
150 

Due to the hydropower project’s connection 

with the national defense industry, for the first time in the twentieth century, the state, 

as the embodiment of the monopoly on the legitimate use of violence mobilized to 

facilitate the exploitation of hydroelectricity. 

War and the Transportation of Hydroelectric Equipment
151 

At that time, China was not capable of manufacturing hydroelectric generators 

on its own. Therefore, it had to import generators and other major equipment from 

Western countries through trade companies in Hong Kong. However, the Japanese 

military presence blocked the transportation of imported goods to the southwest home 

front from the east coast. 
152 

Hence, Chongqing had to find other ways to deliver the 

equipment through the southwestern border. All items were shipped to Haiphong(海

防), a port city of French Indochina, at the end of 1939. Unfortunately , in this 

specific period, after taking Guangxi, the Japanese army intended to interrupt the 

international transportation of munitions and other related goods to southwest China 

through French Indochina. To avoid military conflict with the Japanese, the French 

colonial government agreed to negotiate.
153 

For a while, all railway cargos were 

150Ziyuan weiyuanhui Longxihe shuili fadianchang(Longxi River hydropower plant of National Resources 

Commssion) 资源委员会龙溪河水力发电厂 18-31-02-006-01, Modern History Institute Archives of the 

Academia Sinica ( hereafter MHIAAS), Taipei. 

151 There were four major routes to deliver foreign goods to the Great Rear during the war of resistance against 

Japan: 1.northwest route through Xinjiang and Gansu; 2.east route through Hong Kong; 3.southwest route through 

French Indochina and Yunnan; 4.southwest route through Burma road. 
152 Hong Kong was occupied by Japanese army in the end of 1941, See Philip Snow, The Fall of Hong Kong: 

Britain, China, and the Japanese Occupation. (New Haven: Yale University Press, 2004). 
153 For details on Japanese diplomatic and military actions in French Indochina, see Nicholas Tarling, A Sudden 

Rampage: the Japanese Occupation of Southeast Asia, 1941-1945. ( Honolulu: University of Hawai’i Press, 2001). 
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suspended and the Commission’s equipment was not delivered. At this time, Wu 

Zhenhuan(吴震寰), an engineer who had studied in France, was appointed by the 

Electrical Office to help get the equipment to Chongqing. 

Figure 8.Wu Zhenhuan (Zhongguo shuilifadian shiliao,No.2, 1987) 

The efforts made by Wu was recorded in the annual reports of the Longxi 

hydropower plant engineering office.
154 

On January 11, 1940, Wu flew from 

Chongqing to Kunming, then took the train from Kunming to Haiphong. Through 

discussion with other representatives of the National Resources Commission in 

Haiphong, instead of using the Vietnam-Yunnan railway, they proposed to transfer the 

equipment from Haiphong to Yangon, then on through the Burma road to China. 

However, this would take a much longer time, and the procedure was complicated and 

uncertain. So they decided to give up this alternative delivery plan. They had to wait 

until early March when the Yunnan-Vietnam railway cargo trains from Haiphong to 

Kunming were accessible again. Munitions were given top priority above all other 

materials, and then energy industry equipment and supplies. According to the 

154 Ziyuan weiyuanhui longxihe shuili fadianchang gongchengchu 1939,1940,1941 niandu gongzuo 

baogao(Annual reports of the National Resources Commission Longxi River Hydropower Engineering Office, 

1939,1940,1941) 资源委员会龙溪河水力发电厂工程处 1939、1940、1941 年度工作报告, 

02230004000260000001, CCA, Chongqing. 

76 



 

   

Commission’s instruction, following munitions, gasoline was to be transported first, 

hydroelectric equipment second, and only 20 tons were to be shipped at this time. The 

first batch was to be shipped on March 21
st
. However, due to the limited capacity of 

the railway and the high demands of others for transportation, 10 of the 20 tons were 

cut and redistributed to other cargos. This further retarded the delivery of the 

equipment for power plants to Chongqing. 

Even worse, the railway company under the French colonial government 

demanded extra fees for loading and transporting goods. All merchants and even state 

institutions had to bribe the railway officers to get space on railway carriages. Wu had 

no choice but to bribe officers and pay extra fees. Finally, he got another carriage of 

ten tons. The delivery fee was 1300 Vietnamese yuan, while the extra fee amounted to 

1800 Vietnam yuan. 

After April 8, the situation didn’t get better. The Yunnan provincial government 

had 8,000 tons of rice that had to be delivered immediately. It happened that the 

railway’s highest overall volume in a month was 8,000 tons. There was almost no 

space left for other goods in that month. The delivery fee also doubled from 250 yuan 

per ton to 500 yuan per ton. Considering the urgency and importance of the 

hydroelectric generators, Wu Zhenhuan worked very hard, negotiating with every one 

who might help. Fortunately, he acquired permission to ship carriage of 28 tons in 

mid-April and thus was able to deliver all of the generators. In June 1940, the French 

colonial authority was forced by its Japanese overlords to prohibit all transportation 

from Indochina to China. Soon, Japanese troops moved into northern Vietnam. Wu 
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Zhenhuan had to terminate his stay in Vietnam and he flew back to Chongqing in July. 

Defying the turbulent wartime conditions, Wu Zhenhuan successfully oversaw 

the delivery of three imported hydroelectric generators and related equipment to 

Chongqing. In August 1941, all construction at the Taohuaxi site was finished. The 

hydropower plant formally started to generate electricity. Three years later in 1944, 

another plant at Xiadong was finished too. It joined the Taohuaxi plant to supply 

electricity to Changshou. As a result, the Nationalist government obtained 4,000kW 

hydroelectric capacity to conduct the War of Resistance against Japan, and to 

undertake reconstruction. 

Powering Arsenals and Other Factories during The War
155 

When the Taohuaxi plant started to supply electricity to Changshou in 

December 1940, there were only 149 users, and 2,712 kWh were sold in the first 

month. In August 1941, when all generators went on line, the number of users 

increased to 558. Many manufacturing firms from the east resettled at Changshou. For 

instance, the Hengfeng (恒丰)and Yunli(允利)Rice factories, the China Matches 

factory, the China Industrial Oil Refinery factory relocated there. Monthly 

consumption of electricity increased to 250,000 kWh. Then in December 1943, the 

number of consumers increased to 681, while factory users were only 16, and monthly 

consumption reached 300,000kWh. In January 1944, the Xiadong plant started to 

generate electricity, and total capacity rose to 1,550 kW. Then in March 1948, with 

155 For studies on ordnance industry of Republican China, see Wang Kuo-Ch’iang 王国强, “Kangzhanzhong de 

binggong shengchan” (The Ordnance Production during the War of Resistance Against Japan) 抗战中的兵工生产, 

Kangzhan shengli sishi zhounian lunwenji 抗战胜利四十周年论文集 . (Taipei:Liming wenhua shiye gongsi, 1985); 

Joshua H. Howard, Workers at War: labor in China’s Arsenal, 1937-1953 (Stanford: Stanford University Press, 

2004). 
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two more generators installed, the total capacity reached 3866 kW. There were1288 

lighting users, 75 factory power users, 7 industrial heating users, and the highest 

monthly consumption reached 2,340,000 kWh, almost ten times more than monthly 

consumption three years ago. 
156 

During the 1940s, Changshou had the cheapest 

electricity in China, and most energy intensive industries resettled here. In addition, 

small private enterprises and large scale national-defense-related state factories and 

arsenals could be found in Changshou. As to the distribution of electricity in 

Changshou, the munitions industry took 29%, the smelting industry 48%, the light 

industry 16%, and household lighting consumed 7%.
157 

Therein, the single most 

important electricity user was the 26
th 

Arsenal of the National Defense Commission. 

Like other factories, the arsenal needed to sign a commercial contract with the power 

plant. Unlike other factories, the arsenal enjoyed top priority for access to electricity 

when the power supply was running short. 

At the same time, the city of Chongqing also intended to get cheap electricity 

from the hydropower plants. However, the demands in Changshou were already too 

high to satisfy. Therefore, it was hard to generate surplus electricity for distribution to 

Chongqing city. Late comers and people outside Changshou had to wait for the 

hydropower project’s expansion if they wanted to get cheap hydroelectric power. 

156 Zhu Chengzhang 朱成章, “Longxihe tiji shuidianzhan kaifa jishi"（Records of the Longxi river cascade 

hydropower exploitation 龙溪河梯级水电站开发纪实 , Zhongguo shuilifadian shiliao 1.中国水力发电史料 

( March,1987), p.37. 

157 Dushi jihua weiyuanhui 都市计划委员会 , Guanyu shouji ziliao niding changshou longxihe yidai ge shuili 

fadian gongcheng jianmingbiao（memorial of collecting information about Changshou Longxi river hydropower 

projects brief chart and general situation）关于收集资料拟定长寿龙溪河一带各水力发电工程简明表、工程概

况等的呈, 0076-0001-00021-0000-009-001, CCA, Chongqing. 
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Unfortunately, due to the hardships created by warfare, expansion of the supply was 

barely feasible during those years. 

Figure 9. Chongqing-Changshou Electrical Grid Plan.
158 

Energy supply in southwest China was limited not only by the conditions of war 

with Japan but also by the natural environment. Rivers in China usually have their 

own cycles of ebb and flow. During the dry season, which was usually in the winter 

and early spring, the water levels in the rivers fell and as a result the hydroelectric 

output declined. With the generation of less electricity, the power plants had to ask 

major electrical power users to take turns using electricity and to use fossil fuels in 

place of water power to generate electricity when necessary. For instance, in April 

1945, the plants’ power generator capacity declined to 2,000kW, far short of the 3,000 

kW specified in the contracts with major users. Even factories related to national 

158Longxihe shuili fadian gongzuo baogao( Longxi river hydroelectric work report)龙溪河水力发电工作报告, 

02230004000260000001,CCA, Chongqing. 
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defense had to settle for less electrical power during such periods. 

Table 6. Temporary Redistribution of Electricity among major factories in Changshou, 

1945 

Factories 26
th 

Zhonglian(中 Zhongyuan(中 Yuguan(渝 Zhonghua(中 Yuxin(渝 

Arsenal 炼) 原) 光) 化) 鑫) 

Day 700kW 640kW 290kW 160kW 160kW 160kW 

Night 650kW 600kW 250kW 180kW 180kW 140kW 

Changshou tried its best to support China’s War of Resistance against Japan by 

camouflaging infrastructure buildings to prevent them from being identified by 

Japanese bombers. The power plants were able to survive the intensive bombing by 

the Japanese air force. Unfortunately, years later, when the Nationalists lost the civil 

war with the Communists in 1949, the former warlord and Nationalist mayor of 

Chongqing, Yang Sen(杨森),led his soldiers in bombing the Taohuaxi and Xiadong 

hydropower plants before his departure to Taiwan.
159 

The Changshou area once again 

fell into darkness. 

Watergates and Floods 

In addition to land dispute in the early stage of project construction, tensions 

between the hydropower project and local community arose during its operation too. 

In the summer of 1943, a rain storm caused Taohuaxi river flooding in Duzhou 

district(渡舟乡). The flood destroyed a bridge and thirteen houses, along with riparian 

159 Zhu Chengzhang, “Longxihe diji shuidianzhan kaifa jishi,” p.37. 
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farmland crops. The local community accused the water gates underneath the 

destroyed bridge of causing the damages. As part of the infrastructure of the Taohuaxi 

hydroelectric project, thirty pieces of water gates were placed to impound water for 

electricity generation. To ensure the normal function of the facility, one personnel was 

assigned to attend those water gates. Because of its inefficient manual operation 

mechanism, the flood proved that the initial design ignored the potential risk of 

causing flood to the community upper stream. In the afternoon of June 25, 1943, upon 

realizing the unanticipated storm could endanger the bridge and surrounding 

community, the hydropower plant personnel decided to hire ten people temporarily 

from the neighboring community to assist the lifting of water gates. Due to the 

emergency, a representative of the plant promised to pay 1,000 yuan for each lifted 

watergates. With the rapid rising of the water level and break of the lifting hook, only 

6 out of 30 watergates had been successfully lifted. Hence, flooding damages 

happened as aforementioned. On the second day, under the leadership of district chief 

Huang Nanqiao (黄南樵), hundreds of frustrated flood victims seized the watergates 

personnel and rushed to the hydropower plant, demanding compensation and an 

upgrade of the watergates. They argued, “ state construction should consider people’s 

benefits. We disaster victims never heard of benefiting the state by disrupting the 

people. Incidents like this are inhumane, and shall never be tolerated by the law.(国家

建设亦顾民利，灾民等未闻仅顾国而扰民，似此不尽人情，法难容忍.)”
160 

To 

160 Ziyuan weiyuanhui Longxihe shuilifadianchang(Longxi River hydropower plant of the National Resources 

Commission)资源委员会龙溪河水力发电厂, 18-31-02-005-02, MHIAAS, Taipei. 
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pacify the anger of the local community and make the hydroelectricity enterprise 

sustainable, the plant responded positively to compensate the property losses of the 

local community and set to improve the water gates from manual to mechanical 

driving facility. 

This incident suggests that state hydroelectric projects in the 1940s lacked full 

concern of environmental risks upon the riparian community. As a state project 

directed by the National Resources Commission, it embedded itself in the 

hydrosphere of local environment through infrastructural constructions. In so doing, 

it successfully converted local rivers from natural flows to sources of energy for state 

building. And yet, from the view of local inhabitants, represented by the hydroelectric 

plant, the state was still seen as an outsider that could harm their interests. Despite the 

fact that the state hydropower plant and local inhabitant relied on the identical 

hydrosphere, and the wartime mobilization efforts of the Nationalists, by and large, 

local communities still enjoyed relative liberty. Therefore, compared with the 

Communist efforts of large-dam building from the 1950s, the state machine of the 

Nationalist was not powerful enough to claim itself as a total envirotechnical regime. 

Fuyuan Hydropower Company in Beibei 

In 1940, as chairman of the National Resources Commission, Chiang Kai-shek 

ordered local governments and citizens in southwest China to build small scale 

hydropower plants and promised that the Commission would offer technological 

support and consultation.
161 

A wave of private hydropower projects followed in 

161 Guanyu tichang xiaoguimo shuili fadian shiye gei sichuansheng disan xingzheng ducha zhuanyuan gongshu de 

xunling (Ordinance to the inspector of third administration of Sichuan province about encouraging small scale 
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southwest China. The Gaokengyan (高坑岩) hydropower project, which was built by 

the Fuyuan hydropower company in Beibei (北碚) was .one of them. 

During the war, Beibei, a district to the north of Chongqing city, became a refuge 

for intellectuals, celebrities, merchants and others. They resettled there, trying to 

sustain their normal life. With the growing population, local commerce flourished 

during the war years. The demands for energy, including electricity, increased. The 

municipal authority of Beibei already had a coal-powered power and light plant, 

supplying electricity to the district. However, the capacity was too small to satisfy the 

rising demands in Beibei. Moreover, coal was precious and was supposed to be 

reserved to power munition factories which had the highest priority during wartime. 

Therefore, some local residents proposed to build a hydropower plant on the Liangtan 

River(梁滩河) nearby Gaokengyan to support the upscale resettled community 

brought by the war. 

Actually, as early as 1933, four years before the war erupted, Lu Zuofu(卢作孚 ), 

manager of a company called Minsheng(民生 People’s Livelihood), had planned to 

build a hydropower plant in this region. Lu had submitted an application to the local 

government and had sent engineers to observe and record the ebb and flow of the 

Liangtan River in the form of a hydrograph.
162 

However, Lu had failed to raise 

enough money to put this project into practice at that time.
163 

hydroelectric power project exploitation)关于提倡小规模水力发电事业给四川省第三行政督察专员公署的训

令(January 16,1940), 00550005001200000042000,CCA, Chongqing. 

162 Guanyu qingjiang gaokengyan huafen jiexian beian bing fentou zai Shanghai dinggou jiqi zhi Tao Jianzhong 

de tongzhi(A notice to Tao Jianzhong for registration of the demarcation of Gaokengyan and ordering appliances in 

Shanghai) 关于请将高坑岩划分界限备案并分头在上海订购机器致陶建中的通知 (February 17, 1933), 

02070006000510100013, CCA, Chongqing. 
163 On Lu Zuofu’s contributions to the modernization of Beibei, see Zhang, Jin 张瑾, Quanli, Chongtu yu Biange: 
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In 1943, at the height of the war, Lu restarted his plan to build a hydropower 

plant in Beibei. With support from the Water Conservancy Commission, the 

Communication Bank, Jincheng Bank and other local entrepreneurs, a hydroelectric 

company named Fuyuan(Source of Wealth 富源)was founded. It registered with the 

government and began to build a hydropower plant on the river. 

The Liangtan River is a tributary of the Jialing River. It originates in the Bi 

Mountain(璧山) of Sichuan province and joins the Jialing River near Beibei. The 

river follows the topography, and, at Gaokengyan, it falls precipitously some 40 feet, 

providing a perfect site for a hydropower plant. Compared to coal-fueled electricity, 

hydroelectricity was cheap, but it required a greater amount of prophase investment. 

Therefore, the Fuyuan Company, like most small, private hydropower plants 

established a joint-stock system to attract investments. The initial share capital 

capacity was 20,000,000 yuan which was comprised of 20,000 stocks, each valued at 

1,000 yuan. The founders provided the initial capital and, in their first meeting, they 

elected Lu Zuofu chair of the board of directors. Lu’s Minsheng company undertook 

the manufacturing of the hydro turbines needed for the project. 

Table 7. Fuyuan Hydroelectric Company Major Founders and Committed Share 

Amount 
164 

Name Title Committed Share Amount 

1926-1937 nian Chongqing Chengshi Xiandaihua Yanjiu(Power, Conflict and Reform: A Study of the 

Modernization of Chongqing City, 1926-1937) 权力、冲突与变革： 1926-1937 年重庆城市现代化研究 . 
(Chongqing: Chongqing chubanshe, 2003), chapter 6. 

164 Fuyuan shuili fadian gongsi faqiren xingming jingli ji rengu shumu(List of names, profiles and committed 

share amounts of Fuyuan hydroelectric company initial founders)富源水力发电公司发起人姓名经历及认股数

目清册, 0060000200144000002，CCA, Chongqing. 
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Zhang Limen 张丽门 Vice director of Mining 2,500,000 

office of Ministry of 

Economy 

Xue Ziliang 薛子良 Director of Water 5,000,000 

Conservancy Commission 

Song Haihan 宋海涵 Director of the 

Engineering office of 

Water Conservancy 

Commission 

Gu Jigao 顾季高 Manager of China Farmers 

Bank 

Qian Xinzhi 钱新之 Chairman of 2,500,000 

Communication Bank 

Tang Xiaoqi 汤筱齐 Manager of 

Communication Bank, 

Chongqing Branch 

Liu Hangchen 刘航琛 Manager of Sichuan Salt 2,500,000 

Bank 

He Beiheng 何北衡 Minister of Sichuan Water 

Conservancy Bureau 

Deng Mingjie 邓鸣阶 Manager of Chuankang 3,750,000 

Xingye Company 
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Shui Xiheng 税西恒 Director of Chuankang 

Xingye Company 

technological office 

Chen Fangtao 陈仿陶 Commissioner of 

Chuankang Xingye 

Company 

Dai Zimu 戴自牧 Manager of Jincheng Bank 2,500,000 

Li Zufen 李祖芬 Chief Commissioner of 

Jincheng Bank 

Lu Zuofu 卢作孚 Manager of Minsheng 1,250,000 

Company 

Sun Yueqi 孙越崎 Manager of Tianfu Coal 

Mine Company 

Lu Ziying 卢子英 Director of Beibei 

Municipal Administration 

It was not surprising that many founders were influential figures in their fields. 

Therefore, the project was guaranteed strong financial and technological support. As 

a share-holding enterprise, Fuyuan’s operation was supposed to satisfy civil demand, 

like household and commercial lighting and power for middle- and small-size 

factories. According to one report, “ It is estimated that Beibei already has around 600 

light bulbs, average 15Watt each(powered by coal). The company was confident that 
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they could light another 3000 bulbs with hydroelectricity.
165 

Those founders had 

reasons to be optimistic toward the future of the company. 

Lands Conscription 

The project’s financial and technological issues had been solved, but it also 

needed cooperation from local landowners and the general population. The project 

would occupy a certain area of farmland along the river. However, the directors did 

not consult with the farmland owners in advance or draw up contracts with the 

population. Before the construction work started, the company only got permission 

from the Water Conservancy Commission and local government to use any land it 

needed before providing any compensation to the land owners. No one informed the 

land owners about this decision which made them frustrated. Some landowners 

intended to interrupt the process of construction and they hired an attorney to bargain 

with the company. 
166 

Considering the tension between the company and local society, local officials 

called a meeting to work out a solution acceptable to both parties. The meeting was 

held in the townhouse of Xiema(歇马). Representatives of the hydropower project, 

relevant landowners, the county magistrate and the town chief participated in the 

negotiation and expressed their concerns respectively. As coordinator, town chief 

165 Fuyuan shuili fadian gufen youxian gongsi chuanli huiyilu ji diyi,er,sanci dongjian lianxi huiyi jilu(Fuyuan 

hydroelectric power share limited company founding meeting resolution records and the first, second and the third 

board of directors meeting records) 富源水力发电股份有限公司创立会决议录及第一、二、三次董监联席会议

记录(June 2, 1943), 022000010000027000 , CCA, Chongqing. 
166 Guanyu banli gaokengyan shuili fadianchang gongcheng yongdi goumai, zudian shiyi bing qianding goudi 

qiyue, jiaofu dijia kanxiang, jiejue zhandi jiufen deng de cheng, han, daidian (Reports and letters about 

Gaokengyan hydropower plant land use, land purchase, lease, land contract and dispute)关于办理高坑岩水力发

电厂工程用地购买、租佃事宜并签订购地契约、交付地价款项、解决占地纠纷等的呈、函、代电 (October 21, 

1943) , 02200001000230000001000, CCA, Chongqing. 
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Zeng suggested that the company should compensate landowners at a little higher 

level than the estimated value of the property based on current standards of living. 

He argued that the less land affected the better. Zeng also informed relevant 

landowners that the hydropower project had been authorized by the county 

government to use land prior to any compensation being made. Therefore, it would be 

illegal for them to interrupt the project on their own, and if they tried to do so they 

might be imprisoned. 

A female landowner named Shen Jiangshi(申江氏) said: “We have several 

dan(石) of farmland that we have lived on. Right now all these lands have been 

conscripted and we have lost all our sources of income and my family is also short of 

labor. This is what I want to report.”
167 

Another resident, Liu Songlin(柳松林 ), said, 

“ I am representing the Chen family and the Cao family. The land taxes they used to 

pay were very heavy. Once the lands are conscripted, they hope that those land taxes 

would be exempted too.”
168 

In the meeting, the company representative expressed the 

hope that no one would interrupt the project. Landowners stated their wish to receive 

compensation for their land as early as possible. 

Finally, considering the instability of prices and currency during wartime, all 

parties agreed to follow the rule proclaimed by the Executive Yuan in 1942, 

167 1 dan was estimated as 5 mu. 
168 Guanyu banli gaokengyan shuili fadianchang jianchu gongcheng suoxu tudi zhenggou, peichang shiyi, niding 

zhengyong mindi geijia banfa ji jiansong dijie lantu, diji fenhuce de cheng,han, daidian, ling (Reports, letters, 

telegraphs, and orders on Gaokengyan hydropower plant infrastructure land conscription, compensation, price, 

land boundary and registration)关于办理高坑岩水力发电厂建筑工程 所需土地征购、赔偿事宜、拟定征用民

地给价办法及检送订界蓝图、地籍分户册的呈、函、代电、令 (July 2,1943), 02200001001920000001000, CCA, 

Chongqing. On the land taxes in Sichuan in the republican era, see Richard Gunde, “Land Tax and Social Change 

in Sichuan, 1925-1935.” Modern China 02.01(1976), pp.23-48. 
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calculating the average price in the three most recent three years as the standard for 

land compensation. Thus every dan farmland would get 10,833yuan as compensation. 

The company promised that they would measure affected lands and pay landowners 

on time. However, months later, the expected due date passed and no one had yet 

received their compensation. Those upset landowners collectively sent a petition to 

the county government, complaining that, 

we people have lost all the lands we have so that we are no longer able to feed 

our families. It is a torture to request us just to sit and wait (for 

compensation)…Hence, we decide to file a petition to the government… urging 
the company to pay us as soon as possible so that we can make a living… 169 

After receiving the petition, county officials sent an administrator to deal with the 

issue. Accordingly, most affected landowners got a certain amount of compensation. 

Figure 10. Conscripted and Rented Lands of the Gaokengyan Hydropower Project.
170 

A New Man-made Disaster? Tensions over the Dam on the Liangtan River 

As aforementioned, the Liangtan River had rich hydropower potential. But its 

flow varied widely according to the amount of precipitation in the region. The water 

level was lower in the dry seasons of winter and spring. In order to stabilize the flow 

and reserve enough water to provide for electric generation in all seasons, a dam had 

169 Ibid. 

170 Ibid. 
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to be built upriver from the power plant. As expected, the building of a dam raised 

new tensions between the local community and the power plant. 

The electric power company was not the first to take advantage of the 

hydropower of the Liangtan River. For decades, a set of watermills had been placed 

along the river to process grains for local communities. The building of the dam 

caused the water level behind it to rise, negatively affecting the normal operation of 

the many small watermills along the river. In addition, low lands along the river were 

submerged as never before. Previously, the company had foreseen the possible 

negative effects of the dam. Hence, rather than building a high dam, it chose to build a 

lower dam with an additional sluice gate on the top in case of emergencies. It also 

issued strict regulations for the management of the sluice gate, 

According to the flow and ebb of the river, the sluice gate shall be operated 

properly. Keep it closed when the water level is low, so that water can be reserved 

for consistent electric generation; Keep it open when the water level is high, to 

prevent flooding in the areas around the reservoir. Serious caution shall be 

exercised at all times.
171 

Nonetheless, the reservoir inevitably inundated some farmlands, bridges and roads. 

For the bridges and roads, the company increased their height to make them 

accessible. For the submerged farmlands, there was nothing to do but to compensate 

the landowners. 

Local residents were upset at these negative effects of the dam. In order to 

placate them, the company did some propaganda works, explaining that, 

This hydropower project is part of our nation’s resistance and reconstruction 

171 Guanyu jiansong Gaokengyan shuili fadianchang Liangtanqiao mofang, xushuiba gongcheng jianshe jingguo 

qingxing ji gongcheng yingxiang zhoubian bing jinxing bujiu deng de cheng, han, daidian, ling(Reports, letters, 

telegraphs and orders on Gaokengyan hydropower plant reservoir project’s impact on Liangtanqiao watermills and 

its surrounding area)关于检送高坑岩水力发电厂梁滩桥磨坊、蓄水坝工程建设经过情形及工程影响周边 并

进行补救等的呈、函、代电、令(August 6,1943 ), 02200001001850000001000, CCA, Chongqing. 
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enterprise… In addition, the reservoir will solve the drinking water problem for 
nearby rural residents; and the supply of electricity will revitalize local economy 

to a certain extent. Thus the public will benefit from the dam.”
172 

Moreover, the company hoped local collective security groups (保甲) and civilians 

would assist in the dam’s construction and future operation. Jiang Gengqiao(蒋耕樵), 

town chief of Xinglongxiang(兴隆乡), responded positively.
173 

He admitted that it 

was local society’s duty to support the nation’s resistance war and reconstruction 

enterprise. Jiang also recommended two local respected gentrimen to the company, 

Mr. Lv Siqi(吕思齐) and Mr. Liu Yingzhou（刘瀛洲） , who not only understood the 

value of the hydropower project but also were familiar with the local situation. 

Meanwhile, the Water Conservancy Commission sent the company a reminder, 

urging the company to eliminate all negative effects on the local society immediately 

when the project was finished. As for compensating landowners for lands to be 

submerged because of the planned but not yet installed sluice gate on the dam, it 

would cost more than 2 million yuan if every mu were valued at 30 thousand yuan. 

As a company still in its construction period, it was unable to afford paying so much 

for compensation. Therefore the company finally decided that they would abandon 

building the planned sluice gate on the low dam. Nonetheless, certain damage had 

been inflicted and was irreversible. Ironically, the gentryman that the town chief 

recommended to the company, Lv Siqi, was the owner of watermills that were 

adversely affected by the dam. All his watermills were submerged by the water and 

172 Ibid. 

173 Xinglong was a township under Bishan county and was located at the upper stream of the Liangtan river. On 

the social life and changes happened during the war, see Isabel B. Crook, Christina K. Gilmartin, Yu Xiji, Gail 

Hershatter & Emily Honig, Prosperity’s Predicament: Identity, Reform, and Resistance in Rural Wartime China. 

(New York: Rowman & Littlefield Puslishers, 2013). 

92 



 
 

 
 

were unable to work anymore. His very millhouse was facing the threat of rising 

water and could collapse at any time. Lv sent a letter to the manager of the company, 

complaining about the economic loss that the dam had inflicted on him and his 

millhouse.
174 

The company replied and promised to raise his watermills and make up for his 

economic loss. However, months later, nothing had been done. Lv was annoyed and 

decided to take further action. In 1946, a heavy rain lasted for days, more farmlands 

and watermills along the dammed river were accidently flooded. As aforementioned, 

local residents were already unhappy with the construction of the dam on the river. 

Being angered further by the flood, many victims attributed their loss to the dam. As 

an influential local gentryman, Lv not only stood up to defend his own interests, but 

also called on other local residents to protect their properties. Lv organized a petition 

delegation and expressed their concerns to the public media, so as to put more 

pressure on the hydropower company and local government. 

“查巴县西里梁滩河，界于凤凰与隆土主八庙歇马青木之间，两岸农田沿溪

约四十余里、秋收极丰，纵遇大雨，随雨随落，素无水灾，赖此水流，农民

蒙庥。自北碚富源公司恃势强堵梁滩河口，不查地理，砌石为堤，拦断河身，

于堤上加装木板六尺，高增丈余长，使溪水盈堤，不能下流深渊，而堤高回

流，淹没两岸，造成土崩石裂之惨剧，河宽，而溪流退延十有余里，一遇天

雨，水势湍急，危险□，今夏洪水暴发，遂泛滥淹没两岸农田四十余里，将

届半收□忍被中流浸淹，良田尽成泽国，收获遂至无望，数十万农 □幼眼看即

成啼饥号寒之人。而该富源公司，目睹此次惨灾 □不动心，盖事前既无抢灾

之准备，灾成又无善后之处理，演成公共危险惨剧，反为横恶不理，意图逃

避责任，我与六乡民众，世居斯土，抗战八年，咬紧牙关，出钱出力 ……而

此次受灾之广……颗粒无收，何能缴纳粮谷，故人民虽有纳税之义务，而人 

174 Guanyu Baxian Xinglongxiang shangmin Lv Siqi, Wu Jicheng konggao Fuyuan shuilifadian gufen youxian 

gognsi lanjian fangwu, fanghai tongcheshuili bing banli peichang sunshi shiyi de cheng, han, daidian,xunling 关

于巴县兴隆乡商民吕思齐、吴继澄控告富源水力发电股份有限公司滥建房屋、妨害筒车水利并办理赔偿损

失事宜的呈、函、代电、训令(April 6, 1946), 02200001000660000001000, CCA, Chongqing. 
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民生命财产，国家当有保护之责 ……请愿如下：一，请饬今富源公司赔偿此

次被灾农田损失；二，请改善以后堤堰负责不致再成灾，悉其改建方式非经

人民及地方自治机关共同承允，不得自由修建；三，请彻查主持修建者所犯

公共危险罪。”
175 

In the petition letter, Lv and his followers called the flood a man-made disaster 

and attributed it to the building of the dam on the river. The project had endangered 

the public welfare, treated the local community unfairly, and thus weakened the 

enterprise of resistance and reconstruction. In response, the company defended its 

hydropower project: 

“在贵县歇马乡高坑岩建筑水力发电厂，一面适应北碚需要，一面为提倡开

发水力之示范工程，故所有工程设计监督均为水利委员会水利示范工程处代

办，三十二年八月开工，三十四年元旦供电，完工年余，大众皆称便利，但

本公司每年不特无盈余以发股息，更在亏折之中，所幸本公司之设纯以公共

福利为主旨，非专以营利为目的，兹为大众需要，复借款兴建小坑岩电厂，

明春可望完成……所有工程均经精详设计，年余以来均无灾害发生，当地居

民不特与本公司无所轩桎，且多帮助仁义之风，实堪钦佩，不幸本年七月五

日，骤降滂沱 ……冲毁房屋，淹毙人命之惨灾，各地皆有水位增高，淹没农

田，更为普遍，故梁滩河亦遭此不幸。此种偶然之灾害，当不宜委咎于敝公

司之建堤坝。盖敝公司未建电厂之先，曾有比今年更大之水，淹没田地较今

年尤广，可为佐证也。但本公司既为大众福利之公用事业，如有应需改善之

处，自当尽力改善，决不欲与地方有所轩轾，更不欲有害于任何人。 ”176 

It argued that the flood was an unavoidable natural disaster. It could well have 

happened even without the construction of the dam. In addition, the company insisted 

that the hydropower project was designed to promote the public welfare and was not 

175Baxian Liangtanhe liangan nongmin bei Fuyuan shuidian gognsi du chengzai qingyuantuan(Petition group of Ba 

county farmers along the Liangtanriver whose lands were negatively affected by the disaster caused by Fuyuan 

hydroelectric power company)巴县梁滩河两岸农民被富源水电公司堵 □成灾请愿团(April, 1946) 

02200001000660000001000 , CCA, Chongqing. 

176 Guanyu Baxian Xinglongxiang shangmin Lv Siqi, Wu Jicheng konggao Fuyaun shuilifadian gufenyouxian 

gongsi lanjian fangwu, fanghai tongcheng shuili bing banli peichang shiyi de cheng, han, daidian, 

xunling(Reports, letters, telegraphs and orders on merchants Lv Siqi, Wu Jicheng from Xinglong district, Ba 

count, who sue Fuyuan Hydropower Share Limited Company for building infrastructure which harmed local 

water conservancy, and on compensation issue)关于巴县兴隆乡商民吕思齐、吴继澄控告富源水力发电股份有

限公司滥建房屋、妨害筒车水利并办理赔偿损失事宜的呈、函、代电、训令 (April 6,1946), 

02200001000660000001000, CCA, Chongqing. 
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profit-oriented. 

In this conflict, however, the dam became the central point. Here I am not trying 

to judge which side was right and which was wrong. Instead, I want to describe and 

analyze the reactions of various groups of people toward hydropower technology, 

including the dam. Some insisted that the dam simply represented progress and should 

be built, while others criticized the negative side-effects that the dam had on local 

society, both economically and ecologically. In reviewing this case, I would underline 

that the development of the hydroelectric project was not an example of linear 

progress, but rather a multifaceted process. Unlike a common modernist or 

developmentalist discourse which highlights the comprehensive progress that 

hydroelectricity brought to human beings, I wish to uncover the diverse experiences 

of groups involved in the project. 

This conflict between some members of the local society and the hydropower 

plants over the construction of the hydroelectric project raises questions about who 

had the right to use the river and how. Conventionally, when water use right disputes 

happened, people resorted to local respected gentries or governments for 

intermediation. While most disputes were solved based on land rights and the 

chronological sequence of water using, some escalated into inter-clan fighting.
177 

177 On water management and water rights dispute in Chinese history, see Peter Purdue, Exhausting the Earth: 

State and Peasant in Hunan (Cambridge: Harvard University Asia Center, 1987); R. Keith Schoppa, Xiang Lake: 

Nine Centuries of Chinese Life (New Haven: Yale University Press, 1989); Thomas M.Buoye, Manslaughter, 

Markets, and Moral Economy: Violent Disputes over Property Rights in Eighteenth-century China (Cambridge: 

Cambridge University Press, 2000), chapter 3; Chao Xiaohong, “Guangai, huanjing yu shuili gongtongti—jiyu 

Qingdai Guanzhong zhongbu de fenxi” (Irrigation, environment and hydraulic community: an analysis based on 

the central part of Guanzhong Plain)灌溉, 环境与水利共同体, Zhongguo Shehui Kexue 04. 中国社会科学 
(2006),pp.190-204; Zhang Junfeng 张俊峰, Shuili Shehui de Leixing: Ming Qing yilai Hongdong Shuili yu 

Xiangcun Shehui Bianqian(The Pattern of Hydraulic Society: Water Conservancy and Rural Social Changes in 

Hongdong since the Ming and Qing)水利社会的类型 (Beijing: Beijing Daxue chubanshe, 2012). 
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During the War of Resistance against Japan, to mobilize all resources available in the 

Nationalists’ controlled area, the Republican government promulgated Principles of 

Water Conservancy Construction in 1942, which stated that “all current hydraulic 

projects should take the demands of the resistance war as priority, under the 

precondition of not disturbing watercourse.” This meant that hydraulic projects which 

made bigger contributions to the war and reconstruction would be favored by the 

government. More specifically, the Principles stated clearly, “according to the 

industrial and other social demands, hydroelectric projects should be developed to the 

uttermost of our capability.”
178 

As a cultural center near the wartime capital of China, there was no doubt that 

Beibei needed a more reliable energy supply than it had. Thus, the Liangtan River 

hydroelectric project was highly approved by social elites who resided in Beibei. It 

seemed that the project would get the water use permit from the local government 

smoothly. In 1943, the Ba county government, which the Xiema district was 

subordinate to, sent engineers to investigate the project and informally ruled that the 

company could get its permit.
179 

However, due to the wrangling over the dam and the 

flood in 1946, the company had not got its water using permit even years later.
180 

178Tian Dongkui 田东奎, Zhongguo jindai shuiquan jiufen jiejue jizhi yanjiu(Study on the mechanism of solving 

water rights dispute in modern China)中国近代水权纠纷解决机制研究 , (Doctorall dissertation of Zhongguo 

Zhengfa University,2006),p.222. 
179Guanyu Fuyuan shuili fadian gufenyouxian gongsi liyong Gaokengyan pubu jingying shuilifadian ji banli 

shuiquan dengji, kancha shiyi, jiansong shuiquan dengji shenqingshu deng de cheng,han,pi (Reports, 

communications and responses on Fuyuan hydropower company using Gaokengyan water fall to generate 

electricity and water right registration, investigation and submitting application) 关于富源水力发电股份有限公

司利用高坑岩瀑布经营水力发电及办理水权登记、勘察事宜、检送水权登记申请书等的呈、函、批(June, 

1943) , 02200001000110000002000, CCA, Chongqing. 

180 Fuyuan shuili fadian gufenyouxian gonsi di er jie di san,sidengci dongjian liangxihuiyi, gudong dahui 
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Nonetheless, the company still got its construction project accomplished and 

continued generating electricity for the town. The lack of a piece of permit paper was 

not enough to keep the hydro turbines from turning, but periodic shortages of water 

could. The natural river had its own cycle of ebb and flow. This was why engineers 

designed the dam and sluice gate to stabilize the water level so that hydraulic turbines 

could be powered during all seasons. However, the company was not able to afford 

the cost of using the sluice gate and higher dam. Even if it could have afforded it, the 

response from local residents could have dismantled the whole project. Therefore, it 

had no choice but to build an acceptable lower dam. In so doing, it would not 

always have sufficient water in the reservoir to drive all the turbines through the year. 

The plant could supply electricity with both generators working during eight and a 

half months. In the remaining three and a half months, they could have only have one 

generator working. Worse still, during the driest days, the turbine could run for only 

10 hours each day, and the rest of the day it would be powerless.
181 

Both the Longxi River project and the Liangtan River plant were constructed 

during the War of Resistance, but the Liangtan River plant, unlike the Longxi River 

project was civil oriented. Perhaps that is why the, Liangtan River plant survived the 

civil war and is still in operation today while the original Longxi River project is long 

since gone. 

jilu(fafang guxi,xiuzheng gongsi zhangcheng, zengjia ziben deng) (The third and fourth board meeting of the 

Fuyuan Hydropower Share Limited Company, on interests distribution, revising company bylaw and increasing 

capital) 富源水力发电股份有限公司第 2 届第 3、4 等次董监联席会议、股东大会记录（发放股息、修正公

司章程、增加资本等 (October 24, 1947), 02200001000030000001000, CCA, Chongqing. 

Ibid. 
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Figure 11. Liangtan River Hydropower Plant under Construction (19-57-069-01, 

Modern History Institute Archives, Academia Sinica, Taipei) 

Figure 12. Liangtan River Hydropower Plant in Beibei today. (pictures taken by the 

author on May 31, 2015) 

Conclusion 
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As Richard Tucker and Edmund Russell suggest, “wars have changed nature less 

through weapons or sculpting battlefronts than through demand for resources.”
182 

Through hydroelectric technology, humans have redefined the role of natural rivers in 

the industrialization process. In other words, the connections between humans and 

nature were never so intimate as in the twentieth century. To some extent, all of the 

southwestern hydropower projects that I discussed here became involved in the War 

of Resistance against Japan. The Longxi river plants were mainly oriented toward 

national defense, powering the munitions and smelting industries in Changshou. The 

Liangtan River plant, as a commercially operated company, aimed to bring light to 

households , social institutions, and stores in the resettled community in Beibei. These 

examples were not the only hydropower plants built and operated during the war, as 

there more were built during wartime.
183 

Because of the great need for power during 

this time, the war did accelerate the growth of China’s hydroelectric industry in the 

southwest. 

The War of Resistance against Japan demanded more energy in China than ever 

before. Unlike the famine and environmental disaster caused by military actions in 

Henan, which have been examined by Micah Muscolino in his recent book, the small 

scale hydropower projects affected the natural environment in less invasive and 

destructive ways. As Muscolino writes, “militaries must constantly find new sources 

of useful energy and develop more effective mechanisms for handling large energy 

182 Richard P. Tucker, Edmund Russell eds. Natural Enemy, Natural Ally: Toward an Environmental History of 

War. (Corvallis: Oregon State University Press, 2004), p.4. 

183 Other hydropower plants built by the Nationalist during the war included, Nanqiao(南桥) Hydropower Plant 

in Kaiyuan(开远),Yunnan province and Tianmen River(天门河) hydropower plant in Tongzi（桐梓） , Guizhou 

province. 
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flow.”
184 

Surface water had become an integral part of warfare from an early period 

of history. However, the military’s effect on nature was not always negative. On the 

one hand, the Nationalists broke the dike of the Yellow River to delay the march of 

Japanese army in a destructive way; On the other hand, the Nationalists built 

hydropower projects in the southwest, trying to use water in a more constructive way. 

Even so, it would be inappropriate to claim that humans successfully manipulated 

natural rivers. In these two cases, all projects had to compromise with the dry season. 

As Richard White suggests, those rivers constituted an energy system which, although 

modified by human intervention, maintained their natural and “unmade” qualities.
185 

When there was insufficient water in the rivers or the reservoirs to drive the turbines, 

electricity consumers had to adjust their daily behavior based on the ultimately 

unpredictable and not completely controllable ebb and flow of rivers. 

From the very beginning, China’s hydroelectric enterprise were heavily 

dependent on Western technologies. In 1910, Shilongba, the first hydropower plant in 

China, was designed by German engineers and its major equipment was all imported 

from Germany. With the establishment of the National Resources Commission and its 

hydroelectric office, more Chinese engineers participated in the design and 

construction of hydropower projects in the Nationalist realm. Indeed, some of them 

were trained in the West, like Huang Yuxian, the director of Longxi River project. 

Although all large capacity hydro-turbines and generators still needed to be imported 

184 Micah Muscolino, The Ecology of War in China: Henan Province, the Yellow River, and Beyond, 1938-1950 

(Cambridge: Cambridge University Press, 2014), p.9. 
185 See Richard White, The Organic Machine: the Remaking of the Columbia River (New York: Hill and Wang, 

1995). 
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from the West, with the efforts of Chinese engineers, the Central Electrical Appliance 

Factory and Minsheng Factory started to manufacture some minor equipment 

successfully. These examples, we might claim, were the progressive aspects of 

hydropower application in China. 

In the meantime, these projects have had a strong influence on local communities. 

I emphasize this influence as the inevitable process by which people bring in a new 

set of technology to a local community.
186 

In the case of the Liangtan River project in 

Beibei, the hydropower plant undermined the riverside community’s right to use water 

by submerging watermills and farmlands. In the short term, only those upscale 

households and businesses in town benefited from the hydropower project, not 

farmers along the river or anyone residing around the plant and the dam. People might 

claim that the flood was not caused by the dam, but the livelihood of local residents 

was more or less negatively affected. Thus local inhabitants attributed the unexpected 

flood to the building of the dam on the river, blaming it as the source of a new 

man-made disaster. Because those projects were still small scale, only a relatively 

small number of people were involved. This is probably why social agendas are often 

invisible in current discourses on the early history of hydroelectric power in China. In 

contrast, later in the second half of the twentieth century, with the arrival of large 

scale dams, both technological and social issues would be too challenging to ignore. 

In the end, the effects of war often continued after the attainment of peace. The 

Nationalist prewar and wartime planning of hydropower construction in southwest 

186 This is partially inspired by David E. Nye, Electrifying America: Social Meanings of a Technology,1880-1940 

(Cambridge, Mass.: The MIT Press,1990). 
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China would continue and thrive. The Three Gorges project, as well as Japanese 

comprehensive planning of the Yellow River, would progress under the Communist 

regime in the second half of the twentieth century, when a total environ-technical 

regime was in the making. 
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Chapter 3 

The Making of the Hydroelectricity Technocratic System and the Great Leap 

Forward of Small Hydropower in China under Mao 

Introduction 

In 1992, the United Nations Industrial Development Organization, which aims to 

alleviate poverty through inclusive and sustainable industrial development in the 

world, proposed to share the results of the Chinese experience with the United 

Nations General Assembly. Two years later, the United Nations and the Chinese 

government co-created an International Center on Small Hydro Power, establishing its 

headquarters at West Lake in Hangzhou. The Center was the first international 

organization to set up its headquarters in China, suggesting China’s leading position 

in the field of small hydropower exploitation worldwide. But how did China get there? 

Based on existing studies of the history of small hydropower in China, this chapter 

will trace the historical origin and rise of small hydropower in China’s recent past by 

placing it in the frame of envirotechnical regime making.
187 

187 The most widely read book on small hydropower in China is written by Tong Jiandong, former director of the 

International Center of Small Hydro Power. Tong briefly introduces the history of small hydropower in China from 

the early twentieth century, but in general his book focuses on management and engineering of small hydropower 

in contemporary China, see Tong Jiandong,Zhongguo Xiaoshuidian(Small Hydropower in China) 中国小水电 
(Beijing: Zhongguo shuilishuidian chubanshe), 2006; Gao Jun 高峻, “Ershi shiji Wushi niandai Fujian 
Xiaoshuidian jianshe de Xingqi” (Rise of Small Hydropower in Fujian in the 1950s)二十世纪五十年代福建小水

电建设的兴起, Dangshi Yanjiu yu Jiaoxue 06.（Study and Teaching of Party History） 党史研究与教学 , 2009, 

pp.67-75; In English literature, based on Chinese official reports, Robert Carin summarizes the general progress 

that the Communists had made on rural electrification by the early 1960s, see Robert Carin, “Rural 

Electrification,” in E. Stuart Kirby eds. Contemporary China, VI 1962-1964 (Hong Kong: Hong Kong University 

Press,1968), pp.11-21; Vaclav Smil briefly mentions small hydropower in his comprehensive study of China’s 

energy, see Vaclav Smil, China’s Energy: Achievements, Problems, Prospects (New York: Praeger Publishers, 

1976); Leslie T.C. Kuo and Robert C. Hsu briefly introduce the building of small hydropower in rural China in 

their studies of Chinese agriculture of the PRC, see Leslie T.C. Kuo, Agriculture in the People’s Republic of China: 
Structural Changes and Technical Transformation (New York: Praeger Publishers, 1976), pp.236-243; Robert C. 

Hsu, Food for One Billion: China’s Agriculture Since 1949 ( Boulder: Westview Press,1982) ,pp.82-85. 
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This chapter consists of two parts. The first focuses on state hydroelectric 

technocratic system making. Through Li Rui(李锐), a revolutionary cadre who 

became a technocrat in the nascent Communist state, I examine how state policy 

makers valued hydropower in a centrally planned economy; The second part moves 

eyes down to local practice. Herein, I explore Yongchun（永春）of Fujian province and 

Qinglong（青龙）of Hebei province because both were promoted as model counties of 

small hydropower between the late 1950s and the 1970s. In so doing, I aim not only to 

delineate the historical process of small hydropower exploitation under Mao, but also 

to discuss the historical significance of the extension of the envirotechnical regime 

down to hydrosphere and inhabitants of mountainous areas, or what we usually call 

peripheral regions.
188 

Institutionalizing Hydroelectricity 

In 1950, under the Fuel Industry Ministry, a hydroelectric planning group was 

established, it succeeded the Hydroelectricity Survey Bureau of the National 

Resources Commission of the Nationalist government. Later, the group was 

formalized as the Hydroelectric Engineering Bureau. Huang Yuxian, former director 

of the Nationalist hydropower institution, was appointed by the Communists as the 

new bureau’s director. At that point, there were only 33 hydroelectric technicians in 

the bureau, most of whom were former members of the National Resources 

Commission. In the beginning, the bureau was not authorized to build or run any 

hydroelectric projects. It was capable only of conducting surveys and providing 

188 See James Scott, Seeing Like a State: How Certain Schemes to Improve the Human Condition Have 

Failed(New Haven: Yale University Press, 1999). 
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technical consultation to undergoing projects, most of which were under the direct 

charge of local governments. 

Figure 13. Li Rui 

In October, 1952, Li Rui, who had been in charge of propaganda work in Hunan 

province since 1949, followed the reappointment of his supervisor Huang Kecheng(黄

克诚), a former general of the red army and the party secretary of Hunan province in 

the early 1950s, to Beijing. Because he had majored in mechanical engineering when 

he had been a student at Wuhan University, he asked to be transferred from 

propaganda to industrial construction. As a result of his affliation with Chen Yun(陈

云), the vice premier who was in charge of state finance and economic planning 

works, his wishes were approved and he was appointed as the new director of the 

Hydroelectric Engineering Bureau.
189 

Huang Yuxian, former director of the 

Nationalist Hydroelectric Office was demoted to be only chief engineer of the bureau. 

Li Rui was a revolutionary Communist who had rich experience in propaganda. He 

had not received any formal training in hydroelectric engineering before the 

appointment. Nevertheless, he was enthusiastic about engaging in the industrialization 

of the country. Very soon, Li realized that hydroelectric enterprise had been 

189 Between 1945 and 1949, Li Rui worked as secretary for Gao Gang and Chen Yun in northeast China. 
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marginalized in the Fuel Ministry. The ministry distributed far more funds to 

thermoelectricity than to hydroelectricity. Li was curious why the Fuel Ministry did 

not authorize more investment to the hydroelectric industry. Limited funds was only 

part of the explanation. Li soon learned that some Soviet experts suggested that China 

should not follow the Stalinist fervor in building large scale hydroelectric projects, 

because they were uneconomical, i.e. the cost often exceeded the output according to 

the Soviet experience.
190 

In contrast, thermoelectricity was preferred because of its 

shorter construction period and lower initial investments when compared to 

hydroelectricity. Meanwhile, unfortunately, the advantages of hydroelectricity, like 

renewability and protection of air quality, were not yet major concerns of state 

economy planners in China. 

As head of the Hydroelectricity Bureau, Li Rui realized that he had no say in the 

policy making process in the Fuel Ministry. He was frustrated and believed only an 

independent hydroelectric institute could make comprehensive hydroelectric progress 

possible. Therefore, without permission from his direct supervisor in the Fuel Ministry, 

he wrote a letter to Chen Yun. In the letter, Li complained that it was hard to get 

anything done under current institutional arrangement. To solve this problem, Li 

asked for the creation of an independent hydroelectric institution with its own 

exclusive funding. In April 1953, with support from Chen Yun and permission from 

Bo Yibo,another senior Communist leader and vice premier, the bureau was renamed 

the Hydroelectric Construction Chief Bureau. As a new independent bureau, the 

190 Li Rui, Li Rui koushu wangshi(Memoir of Li Rui)李锐口述往事(Hong Kong: Dashan 

wenhuachubanshe,2016), p.309-310. 
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institution built its own lab and established five affiliated regional offices throughout 

the country. Moreover, the new institution also gained access to work with colleges 

and universities to train hydroelectric professionals and accept assigned graduates to 

solve the shortage of personnel in the field of hydroelectricity. 
191 

In 1955, to improve industry administrative efficiency, there was a drive for 

specialization. The Fuel Ministry was dissolved and three new ministries were 

established, the Electric Industry Ministry, the Coal Industry Ministry and the Oil 

Industry Ministry. Under the Electric Industry Ministry, two subordinate bureaus were 

established, the Hydroelectric Bureau and the Thermoelectric Bureau. From then on, 

from an institutional perspective, hydroelectricity started to be seen as equal to 

thermoelectricity, if not of even higher priority. Starting with a small group of 

marginalized technical consultants, in a short period, Li Rui and his colleagues 

successfully promoted the status of hydroelectricity in the centrally planned economy. 

As a layman with respect to hydroelectricity, how did Li achieve this institutional 

promotion? There was no doubt that Li Rui’s close tie with Chen Yun, a key member 

of the Party Centre, played a decisive role. In return, Li and his colleagues’ efforts to 

propagate hydroelectricity also contributed to the appreciation of hydroelectricity 

among top leaders. 

Meanwhile, although Li Rui and other Communist cadres realized that it was 

important to cultivate professional technicians, many hydraulic engineers were former 

employees of the Nationalist government and were therefore distrusted by the 

191 Li Rui Koushu wangshi, 2016, p.301. 
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Communist government. After 1949, in the context of a continuing civil war, experts 

like Huang Yuxian were suspected of causing sabotage to the Communist state and 

were removed from leading positions. According to Li Rui’s diary, he and other 

Communist cadres had concluded that Huang was not a counter-revolutionary and 

was a loyal professional engineer. Huang’s role in the planning and construction of 

large scale hydropower projects was constrained and downplayed in the following 

decades.
192 

Another hydroelectric specialist Yu Kaiquan (于开泉 ), had studied hydroelectric 

engineering at Kyoto University in the 1930s. After graduation, he had worked as the 

only Chinese technician for the Japanese Fengman hydropower project in Manchukuo. 

After the Communists took over of the project, they knew little about hydropower 

technology. When the generator broke down, they first suspected that it was caused by 

damage wreaked by counter-revolutionaries, especially people who had worked for 

the Japanese. Therefore, Communist cadres at Fengman sent armed soldiers to guard 

the facility so as to protect the plant from sabotage made by those “wreckers”. When 

Li Rui asked Yu Kaiquan to travel to Beijing so as to report on the progress of the 

Fengman project, the Jilin provincial government sent polices to follow and monitor 

Yu.
193 

This shows the distrust that the Communist Party had toward technicians 

associated with the Nationalist or foreign capitalist countries. 

The distrust of the non-Communist intelligentsia made it urgent to cultivate the 

Communist party’s technical cadres. In 1953, in Peng Zhen, the mayor of Beijing’s, 

192 Li Rui, Li Rui Riji (Diary of Li Rui) 李锐日记：1946-1979(Fort Worth TX: Fellow Press of America, 2008) 

p.421. 
193 Li Rui koushu wangshi, 2016, p.302. 
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conversation with the Soviet ambassador A. S. Paniushkin, Peng criticized the 

Chinese intelligentsia’s attitudes toward the Soviet Union. Peng said that“ A majority 

of the intelligentsia in China openly referred the Soviet Union as imperialist, asking 

things like: why until now has the Chinese Changchun Railway been the property of 

the Soviet Union? They asked many other similar, anti-Soviet questions. This is 

testimony to the fact that the majority of the intelligentsia of China, having received 

their education in America, England, France or institutions of higher education in 

China belonging to these countries, in essence were oriented against the new policies 

of the people’s revolutionary power.”
194 

Later, in the anti-rightist movement and the 

Cultural Revolution, many hydro-technicians with associations with capitalist 

countries, such as Huang Yuxian, were attacked. 

The Soviet Union and the Cultivation of Hydro-technocratic System 

In the 1930s, under Stalin, the Soviet Union started to build gigantic 

hydroelectric stations on its rivers, such as Dneprostroi. Under the influence of what 

many scholars called “gigantomania” in Stalin’s bureaucracy, projects were 

undertaken even before complete hydrological and geological conditions were 

examined and economic viability was determined. As a result, these projects promised 

tremendous electrical output but actually delivered little. There was thus some truth in 

the admittedly hyperbolic words of a critical Russian hydrologist that, “ the hay 

annually harvested from these lands( submerged by the reservoir), if burned as fuel, 

would have produced as much energy as was generated by the hydroelectric power 

194 Memmorandum of Conversation, Soviet Ambassador to China A. S. Paniushkin with the Chair of the City 

People’s Government in Beijing, Peng Zhen. January 6, 1953. Wilson Center Digital Archive. 
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plant.”
195 

Therefore, as aforementioned, in the early 1950s, some Soviet advisors 

warned that China should not rush to build large-scale hydropower projects. Zhang 

Tiezheng(张铁铮), a Communist revolutionary who served as vice director of the 

Hydroelectric Bureau, called for the building of large-scale hydropower projects. Yet 

state leaders like Mao and Chen Yun, were still concerned about the technological and 

financial limitations of the nascent state and showed no evidence of gigantomania.
196 

There was no doubt that gigantomania existed among among political leaders who 

considered the building of large-scale projects as a symbol of their political ambitions 

and achievements. However, gigantomania was not merely a political issue. 

Mega-projects derived from the combination of technological capacity(growing), 

environmental conditions (big rivers) and political ambitions(large). With the arrival 

of Soviet advisors, the technoglogical barriers were lowered. Very soon, large-scale 

projects, such as the Sanmenxia on the Yellow River, were put on the agenda of the 

would-be socialist state. 

In an unmailed letter to the prime minister of the Sovie Union Aleksei Ivanovich 

Rykov, the Russian engineer Palchinsky asserted that hard science and technology 

were more important factors in shaping society than the soft ideology of communism. 

The dominant force of the twentieth century, he wrote, “is not one of international 

communism, but of international technology. We need to recognize not a Komintern, 

but a Tekhintern.”
197 

Indeed, large-scale hydropower projects spreaded around the 

195 Loren R. Graham, The Ghost of the Executed Engineer: Technology and the Fall of the Soviet Union. 

(Cambridge: Harvard University Press, 1993), p.53. 
196 Li Rui Riji, 2008. 
197 Loren R. Graham, The Ghost of the Executed Engineer, 1993, p.43. 
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globe in the twentieth century regardless of the social and political differences. 

However, politcs still played important role in different societies’ approaches to 

energy production. Together with technology and the environment, politics shaped 

and reshaped the society and people’s daily life. Therefore, exaimining the history of 

hydropower in China provides us with an opportunity to go beyond the dominant 

political and cultural narratives of twentieth-century China. Through the lens of 

envirotechnical regime making, we can explore the global technological proliferation, 

domestic politics, and indigenous environment, and work toward a new narrative of 

twentieh-century China. 

After the Chinese civil war and with the outbreak of the Korean civil war, 

China’s international environment changed drastically in the early 1950s. The 

People’s Republic of China implemented the “leaning to one side” diplomatic policy. 

The Soviet Union was called “elder brother” by the Chinese. In Chinese culture as 

perhaps more universally, a younger brother was obliged to accept the authority of the 

elder brother but the elder brother was also expected to nurture and protect the 

younger. 
198 

In the 1950s, many Chinese sincerely admired the industrial 

achievements of the Soviet Union and hoped that China would be as developed as its 

Soviet model in the near future.
199 

Lenin’s formula that communism was 

198 See Chen Jian，Mao’s China and the Cold War. (Chapel Hill: The University of North Carolina Press, 2001); 

Hua-yu Li, Mao and the Economic Stalinization of China, 1948-1953. (Lanham: Rowman& Littlefield Publishers, 

2006);Thomas Bernstein ed. China Learns from the Soviet Union. (Lanham: Lexington Book, 2010); Alexander V. 

Pantsov and Steven Levine, Mao: the Real Story (New York: Simon & Schuster, 2012), chapter23-27. 
199 See Deborah A. Kaple, Dream of a Red Factory: the Legacy of High Stalinism in China ( Oxford: Oxford 

University Press, 1994); Zhihua Shen, Sulian Zhuanjia zai Zhongguo,1948-1960 (Soviet Advisors in China, 

1948-1960)苏联专家在中国 ( Beijing:ZhongguoGuojiGuangboChubanshe, 2003); Zhang Baichun, Yao Fang, 

Zhang Jiuchun, Jiang Long, Sulian jishu xiang Zhongguo de zhuanyi(Technology Transfer from the Soviet Union 

to the P.R.China)苏联技术向中国的转移 ,1949-1966(Jinan: Shandong jiaoyu chubanshe, 2004). 
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electrification plus soviets was well known in socialist China. Many people attributed 

the success of the Soviet Union to the Communist leadership and socialist economic 

and social structures. In the field of hydroelectric power, China was said to have the 

second largest hydropower reserves in the world, following the Soviet Union. But its 

exploited power capacity was lagging far behind that of the Soviet Union. In 1910, 

prior the Bolshevik revolution, Russia had built its largest hydropower station, with 

1,000 kW capacity. Almost simultaneously, in 1912, Republican China also built its 

first hydropower station in Yunnan, with around 1,000 kW capacity too. However by 

1949, the Soviet Union had attained more than 10,000,000 kW hydropower capacity 

while the Nationalists produced only 10,000 kW hydropower.
200 

Why was it so? 

Many hydraulic administrators and technicians of the PRC attributed Soviet 

achievement to the Stalinst economic, political structure and the leadership of the 

Communist Party. Herein, the contrast between Soviet Union and Chinese Nationalist 

governance was utilized to justify the absolute leadership of the Chinese Communist 

Party, particularly in the field of hydropower development. 

After China got involved in the war on the Korean peninsula, Stalin started to 

change his skeptical attitude toward Mao and the Chinese Communist Party and 

showed more willingness to provide assistance to China. In a conversation between 

Zhou Enlai and the Soviet representative N.V. Roshchin, they talked about the most 

For electrification of the Soviet Union, see second half of Jonathan Coopersmith, The Electrification of Russia, 

1880-1926 (Ithaca: Cornell University Press, 1992). 

200Shuili Fadian Jianshe Zongju Zhuanjiagognzuoshi 水力发电建设总局专家工作室 , “Sulian Zhuanjiadui woguo 

Shuidian Jianshede Bangzhu”( Soviet Experts’ aid on Our Country’s Hydroelectric Construction)苏联专家对我

国水电建设的帮助, Shuili Fadian 4., (1954), p.1. 
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fundamental problems facing the Chinese government. Zhou said that there were two, 

the first was the enormous financial tension, mainly caused by the Korean War, “60% 

of the budget goes to the war.” The second was the lack of technical cadres. In Zhou’s 

words, “ the Chinese revolution developed for many years in the village. Senior 

cadres have village and army experience. Among 5 million party members, 5 million 

soldiers and officers and 6 million government employees, there are almost no 

specialists with contemporary technical knowledge. The young, just out of higher 

education, lack experience and qualifications. The old GMD technical cadres do not 

have the level necessary for the industrialization of China.” Zhou continued to 

complain about the war, “without the war in Korea and the huge outlays on this war, 

the Chinese government would quickly deal with this problem by organizing courses, 

technical universities and study for many Chinese students in the USSR. However, so 

long as the war goes on, it will be hard to solve this problem and it will be a 

fundamental constraint on Chinese industrialization.”
201 

At the request of the Chinese 

government, comprehensive assistance, including Soviet technical advisors, was sent 

to China, including in the field of hydropower development. 

Despite the achievements of the Soviet hydroelectric power industry, Soviet 

experts’ authority was not unanimously recognized in China overnight. Soviet 

assistance to China’s hydroelectric power projects began with the repair and extension 

of the Fengman hydropower project across the Songhua River in Jilin province years 

before Soviet involvement in the Sanmenxia project. 

201 Memorandum of Conversation with PRC Premier Zhou Enlai on 24 July, 1951, from the Diary of N.V. 

Roshchin. Wilson Center Digital Archives. 
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Initially designed and directed by Japanese engineers under the puppet 

Manchukuo state in the 1940s, Fengman hydropower project was left unfinished in 

1945. Due to the low quality of the concrete resulting from the rush to operation 

during the war, the huge dam began to leak seriously after 1949. The inexperienced 

Chinese technicians were unable to repair and complete the hydropower project. 

Fortunately, Soviet engineers soon arrived to help. Moreover, according to Chinese 

technicians, Soviet engineers not only assisted with the specific project but also more 

generally taught Chinese technicians how to solve similar problems on their own. 

In 1953, after repairing the dam at Fengman, Northeastern Hydropower 

Engineering Company, a state owned enterprise, started to install a huge automatic 

hydro-turbine generator. Unfortunately, Chinese technicians had never seen such a 

huge generator before, let alone known how to install one. Half of the installation 

team members had been farmers, demobilized soldiers, or common factory workers. 

Moreover, some of the so called experienced technicians were actually auto 

mechanics, not hydropower specialists.
202 

Under these circumstances, the role of 

Soviet experts was vital. The Soviet experts came to train the team, first by giving 

lectures and compiling instruction handouts. Through this training, the first 

professional hydropower-turbine generator installation team was formed in China. 

For many Chinese cadres and hydropower technicians, the success of the 

Fengman project evident in 1953 established the authority of Soviet experts and 

202 Fan Rongkang 范荣康, “Guanche Sulianzhuanjia Jianyide Fanli”( An Example of following Soviet Experts 

Advices)贯彻苏联专家建议的范例 , Renmin ribao, January 23, 1954. 
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proved the superiority of Soviet technology. Meanwhile, geopolitics, i.e. the 

Chinese Communist Party’s diplomatic strategy during the Cold War, also affected 

people’s attitudes’ toward the Soviet experts, not only in the field of hydropower 

industry, but in many other fields as well. The emulation of the Soviet technological 

complex became predominant in the 1950s. In 1954, the official narrative claimed that 

the reconstruction of Fengman hydropower station was the first victory of “proletariat 

hydropower technology.”
203 

Herein, political ideology infiltrated the field of civil 

engineering and technology. The legitimacy of political leadership was to be 

determined by the successful mounting of large public projects. 

In the sphere of water management, Pietz points out that from 1949 to 1954, the 

arrival of the Soviet experts and their advice were one critical component of the 

technological complex in the early years of Communist China, in particular the rise of 

the idea of multipuropose development of rivers.
204 

But we should also be aware that 

the rise of multipurpose development of rivers was not initiated by the Soviet advice 

in the 1950s. The Chinese Nationalists, their American consultants, and the Japanese 

had already started the transformation of river management strategy along these lines 

decades before. 

While many Soviet experts were sent to provide assistance, many Chinese 

technicians and students visited or studied in the Soviet Union. In 1948, Li Peng, who 

became the premier of the PRC in the 1990s, was sent to Moscow by the party to 

203 Shuili Fadian Jianshe Zongju Zhuanjiagongzuoshi, “Sulian Zhuanjia dui woguo Shuidian Jianshede bangzhu,” 

Shuili Fadian 4., (1954), p.2. 

204 Pietz, The Yellow River, 2015, p.153. 
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study hydroelectric engineering.
205 

In 1954, to learn more about the Soviet Union’s 

experience in developing the electrical industry, an electrical industry mission was 

sent by the Chinese Communist government to visit the Soviet Union. There were 

twenty-one members in the mission, twelve of whom were familiar with 

hydroelectricity, and the rest were experienced in thermal(coal based) electricity. Liu 

Lanbo(刘澜波), vice minister of the Fuel Industry Ministry served as director, while 

Li Rui, head of the Hydroelectrical Bureau served as vice director of the mission. In 

mid-December, 1954, the mission left Beijing for Moscow, and spent more than three 

months in the Soviet. Li Rui recorded his visit in his diary and wrote a report to 

introduce the achievement and experience of the Soviet hydroelectric industry. In the 

Soviet Union, the mission attended more than thirty lectures and visited fourteen 

hydroelectric plants, including completed dams and several still under construction. In 

addition, they also visited two small-scale rural hydroelectric plants.
206 

Unlike in 

China, in the Soviet Union, flood control was not the primary concern of river 

management. Instead, hydroelectricity was the essential function of most of the river 

projects. The visit to the Soviet Union strengthened Li Rui’s belief in promoting the 

idea of multipurpose development of rivers and increasing the percentage of 

hydroelectricity in China’s electrical industry. Following this mission, fom 1955 to 

1959, more than 68 Chinese hydroelectric technicians were sent to the Soviet Union 

205 Li Peng 李鹏, Li Peng Huiyilu (Memoir of Li Peng)李鹏回忆录,1928-1983(Beijing: Zhongguo dianli 

chubanshe, 2014). Along with Li Peng, Lin Hanxiong, Cui Jun, He Yi and Luo Xibei studied hydroelectric 

engineering in Moscow too. 
206 Li Rui, “The basic situation and major experience of Soviet hydroelectric construction 苏联水力发电建设的

基本情况和主要经验.” Shuili fadian, 1955 No. 12. 
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to receive training.
207 

In the 1950s, besides the competition with thermoelectricity, the hydroelectric 

enterprise also needed to coordinate its relationship with the water conservancy 

campaign. In spite of the vigorous industrialization effort, the fledging Communist 

state governed a still predominantly agricultural society. Irrigation and flood control 

were the major concerns of the Water Conservancy Ministry. In the second half of the 

1950s, with the rise of the Great Leap Forward, grain output was promoted as the 

“key link” of the state economy. In other words, water conservancy continued to be a 

major responsibility of the Chinese Communist administration. Hence, while the 

hydroelectric technical system was still under cultivation, the Water Conservancy 

Ministry had more say in the exploitation of water resources. 

Throughout the 1950s, particularly in the high tide of a water conservancy 

campaign from the winter of 1957 to the spring of 1958, many small and large 

reservoirs had been built for irrigation and flood control. And yet, in the eyes of 

hydroelectric engineers, those reservoirs were not fully developed to serve multiple 

purposes, in particular generating electricity. They complained that the idea of 

“multipurpose development” was not widely understood, let alone practiced by the 

Water Conservancy Ministry.
208 

To some extent, the institutional division between the 

Water Conservancy Ministry and Electricity Ministry impeded Li Rui and his 

subordinate technocrats in realizing their ambitious hydro-electrification plan. 

Propagating Hydroelectricity 

207 Zhongguo Shuilifadianshi, vol, 2, p.508. 
208 On the idea of “River multipurpose development”, see David Pietz, The Yellow River: The Problem of Water in 

Modern China, 2015, Chapter 3. 
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As we have noted, before his move to Beijing, Li Rui had worked for years as a 

newspaper editor and propaganda cadre in Hunan province. Hence, he knew the 

importance of effective communication in winning the support of public opinion for 

the success of any enterprise. Under his leadership, the Hydroelectric Chief Bureau 

commenced to propagate the significance of developing hydroelectricity among the 

public and state leaders. 

From 1953, the Chief Bureau started to publish Shuili Fadian( Hydroelectric 

Power)magazine. In so doing, it intended to introduce basic hydroelectric knowledge 

not only to the public, but also to state policy makers, in particular members of the 

National Planning Commission. Denise Ho argues that exhibits in China during Mao 

era projected state power and taught people how to participate revolution.
209 

Similarly, in the field of economic development and infrastructure construction, the 

Communist state also created exhibitions to mobilize people to act. In 1957, the 

bureau held an exhibit on hydropower accomplishments and prospects at Beihai Park 

in Beijing. By making a model of China’s major rivers, the exhibit introduced the 

tremendous potential of China’s hydropower in the projects that had been built or 

were being planned. Moreover, to promote the value of hydroelectricity, the exhibit 

depicted a promising industrial prospect if China took full advantage of its rivers. 

Through weeks of exhibition, it was said that almost all central government leaders 

(except Mao Zedong and Liu Shaoqi), as well as more than 300,000 civilians, had 

209 Denise Y. Ho, Curating Revolution: Politics on Display in Mao’s China (Cambridge: Cambridge University 

Press, 2018). 
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visited the exhibition.
210 

Yet, the exhibition was temporary. To achieve long lasting effect of popularizing 

hydroelectricity, earlier in 1956, the bureau built a 10 kW hydroelectric station 

between Beihai and Shichahai in Beihai Park, Beijing. It was named juvenile pioneer 

hydroelectric station, as a site to educate children and youths about basic principles of 

hydroelectricity generation, and with the sincere hope to inspire more students to 

work in this industry in the future.
211 

The “Hydroelectricity First, Thermoelectricity Second” Policy 

In January 1958, during the Nanning Conference on the discussion of the Three 

Gorges project proposal, Mao summoned Li Rui for a meeting because Li was 

known for his opposition of the large-scale project. Despite his ambition to develop 

China’ s hydroelectricity, Li opposed the Three Gorges project because he thought it 

was too big for the extant Chinese economy. After stating his opinion regarding the 

Three Gorges project. Li seized the opportunity to educate Mao concerning the 

significance of hydroelectricity to China’s economy. He explained that China, in 

particular south China had rich hydropower, whereas many places did not have coal 

mines. Li suggested that the state should place hydroelectricity construction above 

thermoelectricity as a priority. Li also mentioned the contradiction between the Water 

Conservancy Ministry and the Electricity Ministry on water management. 
212 

After this meeting, Mao immediately addressed Li Rui’s concern and adopted the 

210 Li Rui Koushu wangshi, 2016, p.307. 
211 Wang Yong 王永, “Shoudu Beihai gongyuan shaonian xianfengdui shuidianzhan luocheng”(The Youth 

pioneering team hydroelectric station at capital Beihai park has been completed)首都北海公园少年先锋队水电

站落成，Shuili Fadian(Hydropower)水力发电(1956), p.38. 
212 Li, Li Rui koushu wangshi, 2016, p.331. 
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slogan: “ Hydroelectricity first and Thermoelectricity second.” Furthermore, Mao 

ordered the Water Conservancy Ministry to merge with the Electricity Ministry. The 

new ministry was named the Water Conservancy and Electricity Ministry and was 

tasked with coordinating water conservancy with hydroelectric construction. Through 

this institutional change, Mao and his electricity technocrats expected the 

multipurpose exploitation principle would be thoroughly implemented to accelerate 

agricultural and industrial growth. 

In general, in the first five year plan, despite the Soviet assistance, China did not 

copy Lenin’s formula which made the electrical industry the priority in the national 

economy. 
213 

Partially due to limited funding, technology and personnel, instead, 

Chinese economic planners followed the “load equilibrium theory”, by building 

electrical capacity based on planned industry demands.
214 

In practice, however, 

planned electrical capacity was not able to meet the growing demands from factories 

in their pursuit of higher output. Moreover, the very limited electricity was delivered 

to heavy or defense-related industries first, and many “non-essential” factories and 

civilian consumers frequently experienced power shortages. Energy supply, in 

particular electricity, became a bottleneck for the socialist state’s ambitious 

industrialization plan. 

To solve this problem, the simplest strategy was to build more power plants, 

including hydroelectric and thermal plants. In 1958, after the merger of the Water 

213 Soviets plus electrification equals communism. 
214 Liu Lanbo 刘澜波, “Weiquanguo chubudianqihua er fendou”( Fight for the national preliminary electrification)

为全国初步电气化而奋斗，Renmin Ribao, 1958.06.21. 
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Conservancy Ministry and the Electricity Ministry, Liu Lanbo, former minister of the 

Electricity Ministry and now vice minister of the new Water Conservancy and 

Electricity Ministry proposed a supply oriented tactic. It would make the electrical 

power industry a priority in the state’s five-year plans. Many technocrats believed that 

electricity should be the vanguard of China’s industrialization, driving the growth of 

other industries. Yet, a few large projects under construction, like the Sanmenxia 

hydropower project, could not be accomplished overnight, even if there had not been 

unexpected technical problems which would delay and decrease their electric 

generation capacity. Therefore, it was barely possible for the Communist state to solve 

the electrical shortage with a technocratic approach in the short term. 

During the Great Leap Forward, despite his pursuit of developing 

hydroelectricity, Li Rui opposed the unrealistic rush in hydropower project 

constructions. After the Lushan plenum in July, 1959, due to his criticism of the Great 

Leap Forward, Li was labeled as a right opportunist and collaborater with Peng 

Dehuai, a senior leader of the Communist military who was criticized by Mao as 

leader of “counter-Party clique” .215 
Mao was determined to remove people who 

opposed his great leap forward plan. Since the anti-rightist movement commenced 

from 1957, Mao believed that “10 percent of the population(around 60 million) are 

determined enemies of socialism. ” Criticism from intellegestia, including educated 

engineers exposed the ideological difference with Maoism. 

If they demonstrate hostile activity, then they would be prosecuted 

administratively. Such a struggle is a long-term process and, to some degree, it 

depends on the results of the political economy of the PRC. If China catches up in 

215 See Li Rui, Li Rui koushuwangshi, 2016. 
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global industrial production with England and the US, then the majority of these 

people will consent to socialism. The CCP desires to educate them while using all 

forms of persuasion and repression. These people are not allowed in management 

in offices, factories and collective farms. These people can be exploited in the 

construction of socialism just like ‘the scraps in factories,’ from which useful 

things can be made.
216 

Therefore, after being attacked as a right opportunist, Li Rui’s efforts in promoting 

hydroelectricity were downplayed and he was sent down to a rural area in the 

northeast for labor education. Along with Li Rui, many professionally trained 

hydroelectric engineers, such as Luo Xibei(罗西北 ), were attacked by their colleagues 

for their close connections with Li Rui. Luo was forced to work as a restroom cleaner 

at the Liujiaxia hydropower project.
217 

In the Great Leap Forward and the Cultural 

Revolution, the newly cultivated professional hydroelectricity technocratic system 

suffered serious setbacks. 

In spite of Mao’s agreement on the priority of hydroelectricity and the 

inauguration of middle and large-size hydropower projects, not everyone in the 

electrical ministry welcomed the policy. Due to its shorter construction period and 

less initial investment, thermoelectricity continued to be the dominant source of 

electric energy for the socialist economy. 
218 

While those hydro-technocrats’ wishes 

for steady growth of mid and large-size hydropower projects encountered setback, 

their enthusiasm for hydropower inspired a grassroot movement in rural China, in the 

form of a masses campaign for small hydropower. 

216 
Record of Conversation Between Polish Delegation and PRC Leader Mao Zedong, Wuhan, April 1, 1958. 

Wilson Center Digital Archives. 

217 Yan Qiu 燕秋, Wo jialege Lieshiyigu: ji Luo Xibei de shuidianshengya 我嫁了个烈士遗孤：记罗西北的水电

生涯 (Beijing: Zhongguo dianlichubanshe, 2002). 
218 In 1961, in the National Electric Power conference, the hydroelectricity first and thermoelectricity second 

policy was revised as “develop both hydro and thermo electricity based on local conditions.” 
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Defining Small Hydropower in China under Mao 

According to the International Center on Small Hydro Power, there is no agreed 

upon definition for small hydropower worldwide. However, small hydropower 

generally refers to hydropower stations with an installed power capacity below 10MW, 

mini hydro less than 500 kW, and micro hydro less than 100 kW. 
219 

Moreover, the 

definition of small hydropower has changed overtime. In the 1950s, a small 

hydropower project was less than 500 kW installed capacity. To the 1960s, it rose to 

3000 kW. To the end of the 1960s, the capacity limit went up to 12,000 kW.
220 

In this 

dissertation, I will define all projects with installed capacity below 12,000 kW as 

small hydropower and will make no fine distinctions among small, mini, and 

micro-sized projects. 

In addition, “smallness” was defined not only by the size or capacity of a 

hydropower project, but also by the approach to building them. During the Great Leap 

Forward and the Cultural Revolution, “small, indigenous, mass”(小、土、群 ) projects 

were undertaken as part of the radical Maoist approach to socialist industrialization. It 

is widely known that this approach reached its zenith in the campaign for making steel 

“in the backyard”. This approach was applied to other industries as well, including the 

hydroelectric industry. 
221 

While the “backyard furnace” tactic resulted in a disastrous 

failure in the making steel campaign, the radical Maoist approach perhaps became 

more successful in the field of small hydropower. It soon revived with the rise of the 

219 http://www.inshp.org/detail.asp?RID=8&BID=80, accessed May 25,2017. 

OneMW(megawatt)=1,000kilowatts. 
220 Yigang Kong and etc. “Small Hydropower in China: the survey and sustainable future.” Renewable and 

Sustainable Energy Reviews 48(2015): 425. 
221 See Judith Shapiro, Mao’s War Against Nature: Politics and the Environment in Revolutionary China 
( Cambridge: Cambridge University Press, 2001) 
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Cultural Revolution and continued to characterize the building of small hydroelectric 

projects nationwide until the end of the 1970s. 

In her study of scientific farming during the Mao era, Sigrid Schmalzer centers 

the native-foreign (tu-yang 土-洋) binary in the Communist state’s approach to 

scientific and technological advancements. According to Schmalzer, tu denoted native, 

Chinese, local, rustic, mass, crude , while yang meant foreign, Western, elite, 

professional, ivory-tower. Throughout the Chinese Communist revolution, tu was 

associated with self-reliance, mass mobilization and practical application. Although 

yang was needed for the development of Chinese economy, it was often associated 

with bourgeois reform which was different from the proletarian revolution.
222 

Due to 

the relatively manageable size and technical simplicity of small hydropwoer, radical 

Maoist approaches prevailed in the construction of hydropower projects in rural China. 

In contrast, even though large-scale hydropower projects were still supported by the 

Party Central Committee and technocrats, in Maoist propaganda, they were labeled 

“foreign, big and complete” (洋、大、全 ), requiring professionalism. They alledgedly 

downplayed the importance of the masses, and hence were ideologically and 

politically inferior to small hydropower projects. 

Rural Electrification Before the Great Leap Forward: “Private Management 

with Public Assistance” (民办公助 ) 

In the 1950s, only major urban centers and their surrounding areas established an 

electric grid. Most parts of China had no electrical plants, let alone a regional or 

222 Sigrid Schmalzer, Red Revolution, Green Revolution: Scientific Farming in Socialist China ( Chicago:The 

University of Chicago Press, 2016), pp.34-36. 
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national grid. In the meantime, the capacity of generators and motors that China could 

manufacture was still limited. Therefore, it was barely possible to build a centrally 

controlled, national or regional, grid at that point. 

Before the merger of the Water Conservancy Ministry and the Electricity 

Ministry in 1958. The Water Ministry already assumed the mission of developing 

small hydropower in rural areas. In so doing, along with agricultural mechanization 

efforts, it aimed to provide electrical power to improve irrigation and agricultural 

product processing.
223 

By June of 1956, there were 361 rural hydroelectric stations in 

China, most of which were located in Sichuan, Fujian, Zhejiang and Guizhou.
224 

In 

1956, the Water Conservancy Ministry planned to assist farmers to build 1,000 more 

small hydroelectric stations with a total 30,000 kW capacity, supplying electricity to 

more than 500,000 rural households. Despite its ambitious goals, very limited 

resources were devoted to the plan. In principle, all small hydroelectric stations were 

expected to be built by the people with state subsidy. The state promised to provide 

technical and limited loan assistance to counties. To put the plan into practice, the 

ministry had to solve the shortage of technical personnel in the country. As the first 

step, the Water Conservancy Ministry helped localities to train 400 technical cadres in 

Shanxi, Fujian and Sichuan, where small hydropower had been relatively developed 

since the early twentieth century. These cadres would became the major technical 

force to lead rural hydro-electrification nationwide.
225 

In 1956, the Water 

223 On works on agricultural mechanization, see Benedict Stavis, The Politics of Agricultural Mechanization in 

China ( Ithaca: Cornell University Press, 1978). 
224 Luo Xuan 罗漩, “Kanshuidianfadian jianshezhanlan”( Visit the hydropower construction exhibit)看水力发电

建设展览，Renmin Ribao, 1957.10.13. 
225 “Jinnian quanguo jiangxingjian yiqianduozuo xiaoxing shuidianzhan”(One thousand small hydropower stations 
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Conservancy Ministry also held “small hydroelectric technology training workshop 

for twelve southern provinces” in Yongchun county, Fujian province. As a training 

process, five small hydroelectric stations in Yongchun with 112 kilowatt capacity 

were designed and built by trainees under instruction. 

Before the Great Leap Forward, the technocratic approach was still believed to 

be the most effective way to achieve rural electrification. However, due to the 

technical and financial limitations, participation of the masses was also needed to 

provide the necessary labor and to share the cost. While Mao exhorted the Chinese 

people to “never forget class struggle,” he also urged local cadres to practice the 

“mass line.” Therefore, it was a combination of the technocratic approach with the 

mass line in the developing of rural small hydroelectric stations. Moreover, although 

hydroelectricity was a fresh concept to the majority of the rural population, the use of 

hydropower, like water mills and water trip hammers, had existed for thousands of 

years in China. Inheriting the indigenous technical legacy, local people often took 

advantage of existing water power facilities, like a water mill place, to build small 

hydroelectric stations. 

Inspired by local spontaneous efforts to develop small hydropower, the socialist 

state also collectivized in agriculture and expanded state authority. Small hydropower 

soon became a top-down enterprise. In January 1956, with support from Mao, ‘The 

National Program for the Development of Agriculture from 1956 to 1967’ claimed to 

give a higher priority to the expansion of agricultural production than to urban 

will be built this year nationwide)今年全国将兴建一千多座小型水电站, Renmin Ribao, 1956.02.10. 
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development. In practice, however, hardly any budget increase was available for 

agricultural growth. Instead of taking a capital intensive approach to achieve growth, 

Mao and his followers believed that the state should take full advantage of the 

massive labor force reserves in rural China, “If one combined political campaigns 

with production campaigns, they concluded, it would be possible to replace gradual 

and measured development by quantitative and qualitative ‘leaps’. ”
226 

Making Small Hydropower a Mass Campaign 

In his pioneering study of the role and importance of mass movements in 

Communist China, Gordon Bennett suggested mass movements contributed more to 

economic growth than they took away. 
227 

In the 1960s and 1970s, Bennett’s 

conclusion about the campaign style of economic management was valid. Back in the 

1950s, in particular from 1958 to 1960, however, with the spread of famine 

nationwide, tens of millions of farmers died of hunger. How could this happen if the 

mass movements contributed more to economic growth than they took away. 

To facilitate the industrial and agricultural leaps, it required rapid growth of 

electrical power output. Through the high tide of water conservancy movement from 

1957 to 1958, more than 1,592 reservoirs, with 25.9 billion cubic meters capacity, had 

been built. It was estimated that those waters could be used to drive 1 million kilowatt 

226 Jurgen Domes, Socialism in the Chinese Countryside: Rural Societal Policies in the People’s Republic of 

China,1949-1979 (London: C. Hurst & Co. Ltd., 1980), p.21. Deng Zihui, the major agriculture expert in the 

government was criticized by Mao as a rightist due to his conservative attitude toward rural collectivization and 

this proposal. 
227 Gordon Bennett, Yundong: Mass Campaigns in Chinese Communist Leadership ( Berkeley: University of 

California, China Research Monographs, 1976) 
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electrical capacity at the minimum.
228 

And yet, in practice, only 200 of these projects installed a total of 100,000 

kilowatt capacity, around one tenth of the expected capacity. Hydroelectric enthusiasts 

publically criticized building dams to create reservoirs without also equipping them to 

generate electricity. Therefore, in line with the multipurpose exploitation principle, the 

state urged people to include hydroelectricity as part of their water conservancy 

efforts. In its words, “ all qualified water conservancy projects should generate 

electricity.” 229 
For those already completed reservoirs, if the outflow was not large 

enough to drive turbines, the state asked localities to heighten the dam or build more 

reservoirs in the upstream to increase capacity. In many areas, in particular north 

China, agricultural irrigation consumed most of the water. In order to guarantee stable 

reservoir reserves for electricity production, the state even suggested irrigated areas to 

adjust their cropping system if it did not reduce yield. 

In the 1950s, most power plants were located in major urban centers and 

supplied electricity exclusively to cities and towns. 
230 

In contrast, most parts of rural 

China still relied on kerosene lanterns for lighting. Many farmers had never seen 

electrical lightbulbs, let alone learned how to generate electricity. In the popular 

imagination among rural population, electricity was always associated with foreign, 

urban, elite and professional elements. As to hydroelectricity, many of them found it 

was unimaginable to use water to generate electricity. Nonetheless, the central 

228 On the water conservancy campaign, see David Pietz, The Yellow River: the problem of water in modern China 

(Cambridge: Harvard University Press, 2015) 
229 “Nengfadian de shuiligongcheng douyao fadian”(Every qualified water conservancy project should generate 

electricity)能发电的水利工程都要发电 , Renmin Ribao, 1958.12.04. 
230 See Tim Wright, “Electric Power Production in Pre-1937 China,” The China Quarterly. 126 (1991), 

pp.356-363. 
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government urged the blooming of “electric flowers” throughout the country. Despite 

the “poor and blank” situation in rural areas, radical Maoists believed that farmers 

could achieve rural electrification on their own. 

With the rise of radical Maoism during the Great Leap Forward movement, in 

particular the making-steel campaign, radical Maoist officials started to apply the 

campaign style of industrial production to the field of electric generation. From the 

summer of 1958, in the making-steel campaign, the masses were called upon by the 

state to generate electricity on their own. With the prevalence of the hydropower first 

principle from 1958 to 1961, during the high tide of the Great Leap Forward, the state 

urged local people to build various sized hydroelectric projects, ranging from several 

to tens of thousands of kilowatt capacities. 

For example, in the city of Luda(旅大), in Liaoning province, people were 

mobilized to participate actively in the electric generation campaign. Light industry 

factories, like textiles, were encouraged to rely on themselves for generating 

electricity. As a coastal city, Luda could also use sea tide to produce electrical power. 

Yet electrical engineers in China had not yet figured out an efficient way to generate 

stable electricity with sea tide. In the masses campaign, it was claimed that textile 

workers and middle school students and teachers successfully built two sea tide 

electrical stations. According to radical Maoist ideology, the “masses” were 

considered to be smarter than “experts” in what was called the “electrical revolution”. 

Doctors, nurses, firefighters, security guards and many other people all started to 

participate in the electrification campaign. Industrial waste water, drainage, drinking 
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water, heating steam, wind, coal, methane were used by people as sources to drive 

electricity generators.
231 

Because of the lack of steel and other metals, people started 

to reuse iron waste, wood and other materials to manufacture turbines and generators, 

which was endorsed by state media as a “technical revolution.” 

While the hydro-electrification campaign was a national movement, it was in 

rural China where the campaign had the greatest influence. To mobilize farmers, 

state media and officials advertised that building hydroelectric projects was neither 

“mysterious” nor the exclusive mission of the specialists and technocrats. Radical 

Maoists argued that total reliance on experts was a “superstition.” They urged 

localities to mobilize indigenous resources to build not only small, but also middle 

and large size hydroelectric stations.
232 

In the beginning, however, limited know-how was a major barrier to making the 

construction of small hydroelectric stations a mass movement. Although hundreds of 

technical cadres had been trained in 1956, they were far from enough to meet the pace 

and scale of the Great Leap Forward. To solve this problem, in 1958, in the national 

conference of middle size water conservancy and hydroelectric projects in Zhengzhou, 

the Party Central Committee asked every prefecture(专区) throughout the country to 

build a 500-1000 kilowatts hydroelectric station first, as a model for the masses to 

emulate.
233 

Compared with urban factories, agricultural units demanded less electricity. 

231 Hu Ming 胡明, “Qunzhong bandian”(People generate electricity)群众办电, Renmin Ribao, 1958.11.15. 
232 “Nengfadian de shuiligongcheng douyao fadian”(Every qualified water conservancy project should generate 

electricity)能发电的水利工程都要发电 , Renmin Ribao, 1958.12.04. 
233 Ibid. 
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Extra small (0-100 kW) generators could supply the electricity needed in rural 

villages. Following the national water conservancy campaign, it was suggested that 

every commune should take full advantage of reservoirs, rivers and creeks nearby to 

build small hydroelectric stations. The state encouraged rural electrification by 

promoting the slogan “every waterfall should be used to generate electricity.”
234 

On August 16, 1958, the Agriculture Ministry held the first national conference 

on rural electrification in Tianjian. Based on the Zhengzhou conference, it proposed 

that every province should accomplish a so called “five counties, one hundred 

communes”(五县百社) rural preliminary electrification mass campaign. It requested 

every province to choose 5 counties and 100 communes to be electrified first, hence 

to set up models for the rest to follow. Furthermore, it also worked out the major 

principles for rural electrification: 

give priority to small size, agricultural production, centered on each commune, 

comprehensive planning, combine various sources of energy, to give priority to 

hydroelectricity, rely on the masses, building stations with frugality, emphasize 

both construction and management, follow the spirits of more, faster, better, and 

economic.
235 

The above national policy did not come out of thin air. Like other key points that 

the Communist state made in other fields, it was derived from analysis of successful 

local practices in the countryside. As Bennett has summarized, in mass movement, 

“new policy ideas are first conceived, then debated and bargained, and ultimately 

decided.” Unfortunately, due to limited access to official records, we do not have the 

234Liu Lanbo 刘澜波，Weiquanguo chubu dianqihua er fendou(Fighting for national preliminary electrification)为

全国初步电气化而奋斗，Renmin Ribao,1958.06.21. 
235 “Guangfan yongdianli daiti laoli, quanguo jiangxianqi nongcun dianqihua gaochao” (Widely using electric 
power to replace labor force, a nationwide high tide of rural electrification is coming)广泛用电力代替劳力 全

国将掀起农村电气化高潮, Renmin Ribao, 1958.8.18. 
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details of the policy making process. According to local experience in Yongchun 

examined in the second half of this chapter, the key points above “express at least 

some distillation of concrete practical experience.”
236 

Meanwhile, the 

bureaucratically imposed quotas, such as the “five county and one hundred 

communes” target, ignored local differences. Moreover, as a result of the anti-rightist 

movement, the goal set by the central government was to be perceived as a minimum 

requirement. At the provincial and county levels, local cadres worried about being 

criticized as rightists, raised the goal tremendously until that were completely 

divorced from reality. 

Regardless of unknown hydrological conditions, technical difficulties and 

equipment shortage, under the pressure of the anti-rightist and the great leap 

atmosphere, local governments responded to the call from the central government 

with unrealistic plans. In 1957, there was merely 20,000 kilowatts electric capacity in 

rural China. During the leap, it aimed to build 900,000 kilowatts of hydroelectricity in 

rural areas.
237 

Under the pressure of this ambitious goal, many projects were started 

hastily to meet the Great Leap Forward demand without solid preparation. Shortly, 

however, it proved that many projects were not qualified to be completed because of 

poor geological conditions or other reasons. 

The “high target” and “exaggeration wind” were prevalent in the building of the 

small hydropower campaign. For example, in Suining(遂宁), Sichuan province, 

236 Bennett, Yundong, 1976, p.39. 

237 “Woguo kaishi xiang dianqihua maijin”(Our country is marching toward electrification)我国开始向电气化迈

进, Renmin Ribao, 1958.05.15. 
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during the Great Leap Forward, the prefecture party committee initially decided to 

build 600 rural small hydroelectric stations in a county of the prefecture. However, the 

county cadre complained that “ due to the shortage of labor and materials, it is very 

hard to build 600 stations.” In response, the prefectural party secretary said:“ If you 

cannot build 600, then build 1,000, if it is still hard, then build 2,000!” Astoundingly, 

the county then was assigned to build 2,000 small hydroelectric stations. To whet the 

county cadres’ enthusiasm for hydroelectricity, the prefectural committee used the 

leverage of a planned economic system, promising that “whichever county 

constructed hydroelectric stations first, the prefecture government would establish 

factories in that county.” The officials also promised farmers that they would build a 

chemical fertilizer factory once hydroelectricity was available. Cadres tried to 

persuade farmers that they would benefit the most from the electrification 

campaign.
238 

While the state proposed to provide subsidies for local hydropower construction, 

it encouraged localities to practice self-reliance. Without outside support, small rural 

hydroelectric stations had to employ local approaches, which were technically 

manageable for non-experts. First of all, without steel, they needed local materials as 

replacement. Wood and bamboo were widely used to manufacture turbines. Second, 

financially, communes were responsible for collecting funds for those small projects, 

with very limited and usually no state loans. In Sichuan, due to technical and financial 

limitation, people built conventional water mills first, using non-electrical 

238Dagao qunzhong yundong quanmin ban shuidian(The mass campaign of hydropower construction)大搞群众运

动全民办水电 (Beijing: Shuilishuidian chubanshe, 1959), p.5. 
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hydropower to process grains and other agricultural products. In so doing, those 

communes could accumulate funds to purchase and install electric generators and 

motors later.
239 

In Shuanglong(双龙) commune, Zhejiang province, during the small 

hydropower fever, based on existing watermills, people built five small hydroelectric 

stations in 50 days.
240 

Yet, even with enough funds at hands, it was difficult to find electric generator 

and motor manufacturers to meet the rapid rising demand for electrical equipment 

during the hydro-electrification campaign. Without well trained electrical technicians, 

in many communes, people with traditional skills, like carpenters, blacksmiths and 

masons turned themselves into “proletariat engineers” to build small hydroelectric 

stations and manufacture turbines, generators and motors in their own way. 

Model Counties of Small Hydropower: Yongchun and Qinglong 

Following the promulgation of national policy in a mass movement, the 

Communist state usually promoted a representative unit at the national level, using 

various methods to stimulate other units to follow suit. This was the strategy of so 

called “expanding the point to the plane”(以点带面 ).241 
From the very beginning of 

the rural small hydropower campaign, Yongchun county of Fujian province emerged 

as a model county for the rest of the country to learn from. The questions is, why was 

Yongchun chosen as a model of small hydropower? 

Yongchun is located in the middle-south of Fujian province, under the 

239 “Woguo kaishi xiang dianqihua maijin”我国开始向电气化迈进, Renmin Ribao, 1958.05.15. 
240 “Gaosuduo xiang dianqihua maijin, Jin Xuecheng weiyuan de fayan”(Marching toward electrification with 
high speed, speech of Jin Xuecheng)高速度向电气化进军, 金学成委员的发言 , Renmin Ribao, 1960.04.10. 

241 Bennett, Yundong, 1976, p.39. 
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administration of Quanzhou city. While the overall topography declines from west to 

east, more than seventy percent of its territory is mountainous. Under the influence of 

monsoons from the Pacific ocean, its average annual precipitation reaches 1681.6 mm. 

However, the precipitation is concentrated in the summer, from May to August, while 

only eleven percent of annual precipitation happens between October and January.
242 

The mountainous topography and heavy precipitation together create several major 

streams in the territory. There are four major ones: Taoxi, Huyangxi, Yiduxi, and 

Kengzaikouxi, with an estimated 1.5-1.8 billion cubic meters runoff every year in 

total.
243 

In sum, the county has all basic natural prerequisites to develop small 

hydropower plants. 

In addition, the exploitation of small hydropower in Yongchun during the 

Republican period had laid a technical foundation for large scale development of 

small hydropower in the post-1949 era. In 1926, to illuminate the school of 

Guiyang(桂洋) village, a villager named Lin Miaoqing(林妙庆) purchased a 5 kW 

electrical generator from Shanghai. Initially, the generator was powered by gasoline. 

In 1930, however, due to the shortage of gasoline, people moved the generator to the 

river bank and connected it with a water wheel to power the generator. This was the 

first hydroelectric station in Yongchun. Before 1949, five small hydroelectric stations 

had been built in Yongchun in total, mainly for illumination.
244 

Local society, 

therefore, already had some experience with hydroelectricity before the Great Leap 

242 Yongchun xianzhi bainzhuan weiyuanhui 永春县志编撰委员会, Yongchun xianzhi(Yongchun gazetteer)永春

县志（Beijing:Yuwen chubanshe, 1990）, p.123. 
243 Yongchun xianzhi, p.301. 
244 Yongchun xianzhi, p.303. 
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Forward. 

Meanwhile, we should also remember that Yongchun was not the only county 

that had hydroelectricity before 1949. As chapter one has mentioned, the earliest 

exploitation of hydroelectricity efforts happened in Yunnan and Sichuan in the 1910s 

and 1920s. There was no doubt that natural environment and historical legacy 

facilitated the rise of Yongchun as a model county of small hydropower. But these 

were not the most distinctive factors. Instead, it was local cadres’ positive response to 

the call from the central government that distinguished Yongchun from other counties 

and brought it to public notice at the national level. 

Figure 14. Distribution of Small Hydropower Stations in Yongchun County(1990).
245 

As aforementioned, in 1955, during the national water conservancy conference, 

developing small hydropower was promoted as a pragmatic strategy to increase grain 

yields and to solve energy indigence in rural China. Meanwhile, as we have seen, 

the ‘Outline of National Agricultural Development 1956-1967’ also stated that “ all 

appropriate water conservancy projects should generate electricity.” To follow up 

245 Yongchun xianzhi, 1990, p.299. 
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the policy of the central government, in 1955, Yongchun county leader Fan Jinfu(范进

甫) led a survey of the hydropower in the county and made a preliminary plan for 

rural electrification. The plan was submitted to Liu Shaoqi, and received positive 

feedback from the top. Very soon, the Ministry of Water Conservancy sent officials 

down to Yongchun to examine the development of small hydropower there. Being 

impressed by the existing small hydropower development in the county, the Ministry 

of Water Conservancy chose Yongchun as a model county for the national campaign 

of rural electrification, particularly the development of small hydropower. 

To successfully initiate a mass campaign style of small hydropower construction, 

the state had to solve the shortage of hydropower technicians. In February 1956, a 

training session for eight southern provinces in small hydropower technology was 

held in Yongchun. Each province was asked to send several young personnel with 

middle school degrees to receive basic training. As part of the training program, five 

small hydroelectric stations were built by the technical instructors and trainees 

working together. In addition to the design of small hydropower plants, the state 

also expected local trainees to learn how to manufacture essential equipment on their 

own. In March 1956, the water conservancy bureau of Fujian province held a wooden 

turbine manufacturing training session in Yongchun, using wooden propeller turbine 

and wooden pressure pipe as models for trainees from other counties to emulate.
246 

In public narrative of the small hydropower campaign, the wooden propeller 

turbine was widely employed and appraised as one of many achievements of the local 

246 Fujian shengzhi: shuilizhi (Fujian provincial gazetteer: water conservancy)福建省志:水利志 (Beijing: 

Zhongguo shehuikexue chubanshe, 1999), p.156. 
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technology. In fact, it was not invented by any “tu expert.” Instead, it was derived 

from the emulation of a Soviet design which was introduced to China then.
247 

Xie 

Yusheng(谢玉生), a technical worker of Yongchun agricultural tool factory was the 

“tu expert” who followed the Soviet design, successfully manufactured a wooden 

turbine with local materials. Another “tu expert”, Zheng Shenglin(郑声廪)，with a 

middle school degree, attended the small hydropower training session as an electrical 

student. After the training, he independently designed five small hydroelectric stations 

and became the “chief engineer” of the mass hydro-electrification campaign in 

Yongchun. As an agent of tu technology and a broker of small hydropower technology 

in the state technocratic system, during the Great Leap Forward, Zheng organized 

short-term training sessions in Yongchun which had trained more than 300 rural 

technicians. In so doing, those indigenous technicians from the bottom were capable 

of implementing the electrification campaign down to specific communes and 

brigades.
248 

Not everybody had the opportunity to receive training. Trainees were not 

chosen randomly, most of them had been carpenters, blacksmiths or masons in their 

own community for years. For instance, Huang Ziduan(黄自端), a carpenter, with 

short term training, turned himself into a specialist on hydroelectric equipments 

installation. 

To solve equipment shortages, with a 200,000 yuan donation from returned 

overseas Chinese merchant You Yangzu(尤扬祖) who had been born in Yongchun, a 

247 On the introduction of Soviet design of wooden propeller ,see Nongcun xiaoxing shuidianzhan cankao 

ziliao( References of rural small hydropower station) 农村小型水电站参考资料 ( Beijing: Shuili 

chubanshe,1956), pp.33-55. 
248 “Yongchun shuidian shiye dafazhan”(Great achievement of Yongchun hydropower enterprise)永春水电事业大

发展，Fujian Ribao( Fujian Daily)福建日报，1959.01.21. 
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Yongchun local agricultural tool factory started to produce electric motors and 

generators. 
249 

Most of the workers of the factory were carpenters and blacksmiths, 

who had the duty to produce shovels, hoes, sickles and other small tools. Without any 

background in designing electrical equipment, they borrowed an used electric motor 

from other place, disassembled it and emulated its structure to build new ones. 

Like the five-year plan made by the central government, in the field of rural 

electrification, Yongchun also made its county level five-year plan of electrification. 

In 1958, it claimed it would build 260 small hydropower stations in its second 

five-year plan so that it can achieve electrification. By building those small 

hydroelectric stations, it aimed to process more than 100 billion jin of wheat, sweet 

potatoes and beans; 30 million jin of animal feed, 3,000 cubic meters of timber and 

1,000 dan of tea. In addition, it also aimed to electrify the threshing work by using 

threshing machines powered by hydroelectricity.
250 

From 1958 to 1959, 37 new small 

hydropower stations had been built, among which 19 were completely self-funded by 

members of agricultural brigades and communes. The rest were subsided by bank 

loans or government aids. In the beginning, commune cadres were able to persuade 

the masses to assist in the building of those public projects. And yet, the masses’ 

financial capability was limited, they were not inclined to give away all of their 

limited savings to any public projects. In the meantime, despite the fact that the 

central government acted as promoter of rural electrification, in Fujian, very little 

249 Zhang Jiaqin 张加芹, “Yongchun xiaoshuidian fazhan jianjie”(Brief introduction of small hydropower 

development in Yongchun)永春小水电发展简介 , Yongchun wenshi ziliao 24.永春文史资料, (1994), p.60. 
250 “Xiang nongcun dianqihua de daolu maijin”（Marching toward rural electrification）向农村电气化的道路迈

进，Fujian Ribao, 1958.04.05. 
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financial investment trickled down from the top. 

With a local technological complex, each commune utilized local timber to 

manufacture turbines and used pebbles without cement to build conduit and other 

infrastructures. Yet, local communes were not capable of manufacturing generators 

and other electric equipments, they needed funds to purchase those equipments. 

Without enough funds, many communes had no other choice but to build a 

waterpower plant first, which is similar to a conventional watermill. People took 

advantage of it to process grains for the community with charges. With funds earned 

through grain processing, it then could purchase electrical equipments and upgrade 

the project to a hydroelectric plant. According to a survey of small hydropower plants 

in Fujian, which was conducted in 1958, the cost of small hydroelectric plants was 

between 400 and 1200 yuan per kilowatt, in which generator and transmission 

equipments took 40% to 60%. Hence, the report suggested that if every commune 

could apply the two steps strategy: building a waterpower plant first, then adding 

electric equipments with funds earned by the waterpower plant, the total cost of 

building a 10-20 kilowatt hydropower plant would be between 2000 to 8000 yuan, 

which was considered affordable to most agricultural communes.
251 

With the completion of a number of small hydroelectric plants, many communes 

adjusted their electrification approach. Yongchun started to apply the principle of 

“ using electricity to reproduce electricity” (以电养电 ), which used the electricity 

charges that the stations earned to expand electric capacity or to build more stations. 

251 Shanghai shuilifadian shejiyuan 上海水力发电设计院 “Minzhe liangsheng xiaoxing shuidianzhan 
diaochabaogao”(Report on Min and Zhe provinces small hydropower)闽浙两省小型水电站调查报告 , Shuili 

fadian(1958), pp.41-43. 
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People at that time called it “ hen delivers eggs, one station reproduces another”(母鸡

生鸡蛋，一站生一站).
252 

Unlike the making steel campaign which caused a huge 

waste of resources, the small hydropower campaign in the beginning followed a 

pragmatic approach. 

Unfortunately, despite their motivation to increase grain output and labor 

efficiency, small hydropower stations were not able to save Yongchun farmers from 

the sufferings of famine between 1958 and 1960. With high grain taxation, farmers’ 

basic rations were taken away by the government. Many farmers suffered edema. For 

women, the threat of hunger was worse, in addition to edema, many of them suffered 

amenorrhoea and dhysteroptosis, which often led to death. In Defeng brigade, for 

quite a while, remains of the dead stayed where they were, because people who were 

still alive had no strength to dig graves and carry coffins. In addition to spending too 

much labor and time on the small hydropower and making-steel campaigns, local 

cadres purveyed unscientific instructions that undermined agriculture. Farmers were 

forced to increase the density of crops to increase production, which often ended with 

no harvest at all. Under pressure, the chief of the brigade committed suicide.
253 

It is 

hard to believe that local cadres did not realize the potentially devastating 

consequences of taking away farmers’ rations. But they still relentlessly did so 

because the driving force came from the top of the political system. If local cadres 

could not finish the taxation request assigned by their supervisors, they would be 

252 “XiaoShuidian zhixiang: Fujian Yongchuxian”(Hometown of small hydropower: Yongchun, Fujian province)

小水电之乡—福建省永春县, Fujian shuilishizhi ziliao 2. 福建水利史志资料 (1984), p.14. 
253 Li Zili 李自力, “Sannian zanshi kunnan zai Yongchun chengguangongshe”(Three difficult years in Chengguan 
commune, Yongchun)三年暂时困难在永春城关公社 , Yongchun wenshi ziliao 21. (1994). 
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labeled as “rightists.” In Fujian, provincial cadres claimed that they would denounce 

cadres who were not able to accomplish tasks assigned from above, just as how they 

had denounced landlords during the land reform a few years before, i.e. with 

humiliation and violence leading to bloodshed. Under political pressure from above, 

many local cadres chose to sacrifice the lives of farmers. 

Through high grain taxation and mobilizing the masses to join the making-steel 

campaign, limited resources in the hands of farmers were taken away by the socialist 

state or wasted in the efforts to create more resources for the state. The state-made 

preliminary rural electrification plan had the immediate goal to increase agricultural 

output. The construction of specific numbers of small hydropower plants and 

installation of specified amount of electrical capacity were assigned from above to the 

counties and communes, as tasks for local cadres to accomplish. As a top-down 

campaign, electrification did not take farmers’ daily life as its major concern. To build 

more hydropower stations, in addition to paying labor service, commune members 

were asked to contribute construction materials and women were “persuaded” to give 

away their jewelry to raise funds for those public projects. In the beginning, there was 

no doubt that small hydroelectric stations expanded irrigated lands and relieved 

farmers from the onerous work of processing grains. Many rural households lit their 

homes with electric bulbs for the first time. Nonetheless, as a model county of small 

hydropower, no matter how many small hydropower stations they had constructed and 

how much electric capacity they had installed, for farmers, it made no sense if there 

was no grain to process and no one alive in their homes. Of course, I am not 
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suggesting that the small hydropower campaign alone caused the great famine in 

Yongchun. The top leaders and the Communist bureaucratic system should be held 

responsible for the devastating consequences of the Great Leap Forward. But the 

campaign style of building small hydropower did not help, and may even have 

worsened the situation in Yongchun. 

By 1960, more than 9,000 small hydroelectric stations had been built in rural 

areas nationwide. The Great Leap Forward ended with catastrophe in rural China. 

After the great famine, under the leadership of moderates, the state experienced a few 

years of economic adjustment and reflection on the campaign style of the hydropower 

rush. Hence, the radical Maoist line of building small hydroelectricity was terminated. 

And yet, with the return of Mao to the national political stage, the campaign for small 

hydropower was revived during the Cultural Revolution. While Yongchun served as a 

model county in the south during the late 1950s, Qinglong was advertised as another 

model county of small hydropower in the north in the 1970s. 

In Qinglong county, by impounding spring water in the mountain, Wenzhangzi 

brigade built the first small hydroelectric station, with 20 kW installed capacity, in the 

winter of 1957. After the great famine, in 1966, Donghaocun brigade “redeclared 

war” against the untamed Qinglong River. It dug a 2,300 m long conduit and a 1,900 

m long dam on the river, to supply a 84 kW hydroelectric station. With electric power, 

it was said that more than 60% lands were irrigated, and the yields rose to 323 kg per 

mu. 

During the “learning from Dazhai” movement, Toudaohe brigade in Qinglong 
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reclaimed 10 mu of rice paddy from wasteland. They also dug a 1500 m long ditch to 

divert river water to irrigate rice paddy. In 1965, the brigade installed a self-made 

wooden turbine along the ditch to power two mills for grain processing. Later,with the 

funds accumulated by the mills, they purchased a steel turbine and an electric 

generator to equip a 2.8 kW hydroelectric station. With the generated electricity, a 

water pump was installed to deliver water up to the hills, increasing irrigated lands 

from 20 mu to 150 mu, and the average yield grew from 139 kg per mu to 201 kg per 

mu. Encouraged by the success of Donghaocun and Toudaohe, from 1968,the county 

Cultural Revolution Commission called on other communes and brigades to follow 

the two models, “ manage water and generate electricity, promote mechanization with 

electricity, obtain electricity from water, derive grain from water(治水办电，以电促

机，向水要电，向水要粮).” By 1977, 84 small hydroelectric stations with a total 

capacity of 5632 kW had been built in Qinglong county. It was claimed that more than 

17,300 mu land were irrigated with electric pumps. In addition, hydroelectricity was 

also used to power agricultural tool factories in the county. 
254 

However, having been built in a campaign style, those projects were not based on 

a thorough study of the hydrology of those rivers. In the late 1970s, because of 

drought, many river flows were not able to provide what the turbines could handle. 

Therefore, many stations were not able to operate normally. By 1985, only 25 of those 

84 stations were still in operation, with a total capacity of 649.8 kW.
255 

In 1975, the Water Conservancy and Electricity Ministry released a science and 

254 Qinglong Manzhu zizhixian shuilizhi(Water conservancy in Qinglong Manchu autonomous county)青龙满族自

治县水利志(Tianjin: Tianjin daxue chubanshe,1993), p.69. 
255 Ibid, p.76. 
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educational film entitled Small Hydroelectricity in Mountainous Countryside. 

Through the experience of Qinglong county of Hebei province, the film introduced 

the way to build hydroelectric stations despite natural disadvantages. There were 

many small creeks and springs in Qinglong county, but none of them had powerful 

flows sufficient to drive turbines. Yet people of Qinglong dug canals on the mountain , 

so as to bring creeks and springs into a larger flow. Located in north China, 

precipitation in Qinglong was uneven through the seasons, people built reservoirs to 

conserve water in the summer so as to ensure electric generation in the dry season. 

Also, unlike in Yongchun, the velocity of some rivers in Qinglong was slow, with 

limited hydropower capacity. To overcome this disadvantage, people rechanneled the 

watercourse, making it straighter. Through propagating Qinglong experience, it 

suggested that people could overcome natural disadvantages and build hydroelectric 

stations as long as they “liberated their minds.” 256 

Figure 15. Poster of the film Small Hydroelectricity in Mountainous Countryside. 

Throughout the 1970s, along with the “learning from Dazhai” campaign, through 

256 Guo Yi 郭仪，Keke mingzhu fangguangcai: caise kejiaopian Shancunxiaoshuidian guanhou(Every pearl shines: 

review of the color scientific education film Small Hydropower in Mountainous area) 颗颗明珠放光彩 —彩色科

教片”山村小水电”观后, Renmin Ribao, 1975.05.09. 
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making of the Qinglong model, the state anticipated to mobilize people of other places 

to overcome the natural disadvantages for developing hydroelectricity, increasing 

production efficiency, and hence to claim the conquest of nature. For instance, the 

Hongqi canal project in Linxian(林县), Henan, was initially designed to solve 

drinking and irrigation problems for the local community. Even though there was only 

a 6km length of canal that crossed Chengguan commune, the commune planned to 

build 27 hydroelectric stations on the canal, including 10 that had already been built 

by 1973.
257 

Small is Not Always Beautiful: Pros and Cons of the Small Hydropower 

Campaign 

Rural population did benefit from small hydroelectric stations. First and foremost, 

in the rural electrification plan, electricity was expected to serve agricultural 

production, by increasing irrigation, grain processing, oil pressing and other sidelines. 

In many places, labor efficiency and agricultural yields were boosted prodigiously, if 

the official data can be trusted.
258 

For example, in Yongchun county hydroelectricity 

resulted in an increase of more than 1,000 mu of irrigated lands that produced more 

than 100,000 jin of extra grain yields in total. Also, light was widely used on farmland 

at night to lure and exterminate moths and bollworms, so as to decrease the damage 

that pests could cause to crops. In aquaculture, people employed electricity to 

generate heat so as to accelerate the incubation of fish roes.
259 

257 Lin Feng 林风，Hongqiqupan( On the bank of the Red Flag canal)红旗渠畔,Renmin Ribao, 1973.12.09. 
258 Ibid. 
259 Yongchunxian shuiliju dianlike,永春县水利局电力科，Yongchunxian nongcun shuilishuidian ziliao (Materials 

of rural water conservancy and hydropower in Yongchun county)永春县农村水利水电站资料，1964. 
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As aforementioned, as a new source of energy to power agriculture mechanization, 

electricity could ease onerous tasks, like rice and flour milling, so that peasants could 

be liberated to receive literacy and political education and engage in sideline 

production.
260 

Electrification also made radio broadcast accessible to rural 

communities. In many places, it was the first time for rural households to have electric 

bulbs to illuminate their homes at night. 

In addition, small hydropower also influenced the role of women in the rural 

collective economy. Before small hydropower exploitation, rural women were usually 

responsible to their families for processing flour and rice. In contrast, with the 

building of small hydroelectric stations, all grains could be processed by electric 

machines, which relieved women from burdensome housework. For the benefit of the 

collective economy, the state was glad to see rural women able to spend more time on 

collective agricultural production. Official narrative summarized that “thanks to 

collectivization, women can get out of the kitchen; thanks to rural small hydropower, 

women can get out of the mill.” However, it was only partially true to claim that small 

hydropower relieved rural women from burdensome housework. As Gail Hershatter 

has pointed out, collectivization increased rural women’s workload. Technological 

progress in the form of electric light bulbs also extended their working hours.
261 

In 

addition to collective agricultural work during the daytime, with electric light, they 

could do other house chores, like needle work, during night time. 

Despite the above improvements that small hydropower made in rural life, the 

260 Woguo kaishi xiang dianqihua maijin 我国开始向电气化迈进, Renmin Ribao, 1958.05.15. 
261 Gail Hershatter, The Gender of Memory: Rural Women and China’s Collective Past (Berkeley: University of 

California Press, 2011). 
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campaign style of small hydropower construction also exposed many problems. 

Hydroelectricity required a certain kind of natural environment, including adequate 

river flow, precipitation, topography and geology. Not every place was suitable for 

building hydroelectric stations. The fever of building rural hydroelectric stations did 

not end with a sustainable optimizing of labor efficiency in agriculture or 

improvements of living standard in every place. Many places, in particular the north 

and the plains where the natural environment was not supportive of small 

hydroelectric stations, witnessed the investment of money and labor with little to 

show for it. 

Many small hydropower projects suffered from a lack of careful planning and 

examination before their construction. In Suining, the county committee usually 

discussed every project. Once a project was determined, however, work would begin 

on it within 3 to 5 days, leaving a very limited time for thorough study and 

preparation. Therefore, the rush for small hydroelectric projects often resulted in low 

quality and negligence of security in the workplace. Many electric generators and 

transformers broke down because of low quality construction and mismanagement. 

Some electric power stations could work for a while, but because of their low quality, 

most of them were abandoned shortly. As a supplement to hydroelectricity, some 

places used internal combustion engines to drive generators, but the scarcity of 

gasoline and diesel oil made such hybrid plans unsustainable. 

Despite initial expectations, the Great Leap Forward of small hydropower did not 

end with successful rural electrification in many places. In Jingang agricultural 
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corporative in Chongqing, a five meters high earth dam collapsed, which brought 

failure to a twenty kilowatt hydroelectric station after ten minutes operation. In 

Chongqing, although fifteen small hydroelectric stations with 1,393 kilowatt capacity 

had been completed during the Great Leap Forward, far more projects were given up 

due to technical difficulties or equipment shortage. Moreover, to 1962, only five of 

the fifteen stations, with 149kilowatt capacity were still in operation, all others had 

been abandoned.
262 

In Yongchun, the model county of small hydropower, 1,260,000 

yuan had been spent on the Qingyuan project before it was abandoned halfway 

through because the local community was no longer able to afford the project. During 

the campaign, people complained that they spent too much labor and money on 

hydroelectric projects, while agricultural production was neglected. Because of 

serious quality and security problems, in fact, the output of electricity was far less 

than expected.
263 

In a 1962-1963 investigation in Fujian province, less than 40% of 

installed capacity could operate normally, more than half of the electric lines did not 

meet security requirements. In the 1980s, more than 5006 small hydroelectric stations 

built during the Great Leap Forward and the Cultural Revolution had been 

abandoned.
264 

Even worse, the ignorance of professional planning and management sometimes 

resulted in devastating tragedies. For example, in Tanbu district, Guangning(广宁) 

county, Guangdong province, a hydroelectric station was built at a hillside without 

262 Chongqingshi nongjishuidianju 重庆市农机水电局, Chongqingshi shuilizhi( Water conservancy gazetteer of 

Chongqing )重庆市水利志 (Chongqing: Chongqing chubanshe,1996), p.187. 
263 Fujianshengzhi: shuilizhi (Fujian Provincial Gazetteer: water conservancy) 福建省志：水利志 (Beijing: 

Zhongguo shehuikexue chubanshe, 1999)., p. 145. 
264 Fujianshengzhi: shuilizhi, 1999, p.157. 
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study of the geology. In addition, people did not repair the leaking of the conduits 

promptly. It finally resulted in a landslide which destroyed the station and killed 12 

people.
265 

Above all, in spite of problems it had caused, in many places, it was small 

hydropower which provided electricity to rural communities before the nationwide 

expansion of the grid to rural areas in the 1980s. The rise of hydroelectricity reduced 

the demand for wood and other organic fuels in rural China, hence to some extent 

protected the limited forest and alleviated soil erosion in mountainous areas. In the 

long run, small hydroelectricity initiated the energy transition in rural China. In other 

words, the small hydro-electrification campaign in the Mao era laid the foundations 

for China’s rise as a leading country of small hydropower worldwide in the 1990s. 

Politicalizing Small Hydropower 

Beyond the functional explanation of developing small hydropower plants, the 

small hydropower was utilized by radical Maoists to promote their ideology. Many 

pamphlets about rural small hydropower published between the 1950s and the 1970s 

cited Chairman Mao, “Socialism not only liberated workers and production materials 

from the old society, but also liberated the natural world which the old society was 

incapable to utilize.”
266 

Mao was wrong in stating that the old society was incapable 

of utilizing the natural world, because he ignored China’s long history of waterpower 

exploitation as discussed in the first chapter. However, he was at least partially right 

265 Guanggongsheng shuilizhi( Water conservancy gazetteer of Guangdong province)广东省水利志(Guangzhou: 

Guangdongsheng shuilidianliting,1994)，p.511. 
266 Jijifazhan nongcun xiaoxing shuidianzhan(Develop rural small hydropower actively)积极发展农村小型水电

站.(Beijing: Renmin chubanshe, 1972), p.1. 
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on the efficiency of “socialism.” Of course, herein socialism should not be interpreted 

merely as a political ideology, but also as a systematic state mobilization of human 

labor to extract resources from the natural world. 

What was the major motivation behind the small hydropower campaign in rural 

China? The state did not aim to improve the living standards or ease the onerous farm 

work of rural residents. To the extent that happened, it was merely a byproduct of the 

mass construction campaign. Rather, the priority of the state was to insure and 

increase grain output, so as to strengthen its tax base which was essential for the 

sustainable operation of the state machine. Of course the increase in grain output 

could have benefited the people more if the proceeds had no been siphoned off to 

such an extant to serve national interests. 

In the mass campaign for building rural hydroelectric stations, professional or 

foreign engineering knowledge was not appreciated in official narrative. Amateur, 

native/local methods were highly endorsed. Despite the fact that Mao proposed to 

“walk on two legs,” in the mass campaign, a lack of mechanic tools and specialized 

knowledge raised many serious issues. For example, there was no ventilation, lighting 

or even access to pneumatic drills for excavating a tunnel. Instead of exposing the 

problems, the official narrative boosted the sentiment of mentalism and revolutionary 

ideology, putting the morale of the masses above people’s safety and project quality. 

Therefore, many projects lacked planning and examination before construction. As 

aforementioned, in Suining, every project was determined by the county committee, 

approval from engineers and experts was considered unnecessary. And some local 
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Communist cadres called this way of building public projects “authentic Marxism and 

Leninism.” 267 

In contrast, the professional way of building electric plant was called the 

“scholarly way”(秀才式), without active participation of the masses. Later during the 

Cultural Revolution, the “scholarly way” was criticized as the “capitalist line”, which 

was the opposite of the egalitarian proletariat line represented by the mass campaign. 

In sum, different approaches to building hydroelectricity were used to fuel political 

struggles among top leaders. 

In Yongchun county, as a reflection of proletariat revolutionary politics, officials 

called on every town, commune, brigade and school to build its own hydroelectric 

stations. There were so called “militia hydroelectric stations,” “youth hydroelectric 

stations,” “juvenile pioneer stations” and “women hydroelectric stations.” Local 

government claimed that the county had built more than 400 hydroelectric stations in 

1958. During the Great Leap Forward, farmers worked in the field during day and 

built hydroelectric stations at night. People were stimulated by the state to transform 

every flow of water into electrical energy. For example, on the Tianma mountain, 

there was a stream with a flow of merely 0.03 cubic/second and a fall of 15 meters. It 

was reported that local farmers still successfully built a 3 horsepower hydropower 

station to process sweet potatoes.
268 

Moreover, in the context of the American invasion of Vietnam in the 1960s and 

Sino-Soviet confrontation over Zhenbao island in 1969, Mao called on people to“ be 

267 Shuilidianli jianshezongju xinan gongzuozu 水利电力建设总局西南工作组 , Dagao qunzhong yundong 

quanmin banshuidian 大搞群众运动全民办水电 (Beijing: Shuilidianli chubanshe, 1959) p.9. 
268 Dagao qunzhong yundong quanmin banshuidian, 1959, p.43. 
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prepared for war, be prepared for famine, to work for the people.” 269
As part of the 

“small third front” project, a state policy which aimed to build industries in rural and 

mountainous areas for national defense purpose, due to its geographic dispersion, 

small hydropower was considered as a strategic source of energy for national security 

during war crisis. Therefore, the small hydropower campaign, in the name of 

increasing agricultural production efficiency, was pushed by the Communist 

bureaucratic system, supported by local technicians and the masses, transformed not 

big rivers, but local streams and creeks into energy which was legible and manageable 

to the state authority. 

Conclusion 

In an article published in People’s Daily, Xu Shoubo, a Soviet-trained energy 

specialist, argued that social and political systems had certain effects on the relative 

output of hydroelectricity and thermoelectricity. Xu assumed that comprehensive 

exploitation of water, in particular hydroelectric projects, would be difficult to 

accomplish in capitalist countries because of private land ownership. In contrast, 

socialist countries had abolished private ownership, hence the state would not 

confront fierce resistance from landowners. Therefore, Xu believed that 

hydroelectricity had much better prospects in socialist countries than in capitalist ones. 

He claimed that only a socialist state could transform natural rivers to serve national 

economic construction to the utmost. 
270 

269 On the third front project, see Judd C. Kinzley, “Crisis and the Development of China’s Southwestern 
Periphery: The Transformation of Panzhihua, 1936-1969.” Modern China 38.5. (2012), pp.559-584. 
270 Xu Shoubo 徐寿波, “Shuilifadian yu huolifadian”(Hydroelectricity and Thermoelectricity)水力发电与火力发

电，Renmin Ribao, 1963.03.06. 
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The development of hydroelectricity around the globe in the twentieth century 

suggests that Xu’s argument is not so persuasive. In capitalist dominated countries, 

like the United States, Japan, and many European countries, hydroelectricity was 

highly developed. Therefore, energy prospects were not necessarily related to the 

political and economic systems. Since the second half of the twentieth century, with 

the arrival of the great acceleration, state planning and market forces shared the same 

goals: striving to increase production efficiency by exploiting more energy. 
271 

Meanwhile, under different political systems, the approaches to achieve that goal 

varied. As the small hydropower campaign has shown, the initiation and process of 

energy production were heavily influenced by the social and political system. 

As this chapter has shown, on the one hand, the local technological complex 

consisted of indigenous technical personnel who were carpenters, blacksmiths and 

masons, local materials like timber and pebble, and existing waterpower facilities; On 

the other, we also notice the wide employment of wooden propellers which were 

designed by the Soviet engineers, but widely perceived as representative of 

indigenous technology. In addition, in the case of Yongchun, a returned overseas 

Chinese, You Yangzu helped a local agricultural tool factory to import machines from 

abroad, so as to upgrade the factory to a level in which it was capable to manufacture 

electric motors and generators. Therefore, based on Mao’s slogan of “walking on two 

legs,” we accept the binary of tu and yang and apply each to the analysis of its own 

fields. In the study of hydropower construction, as David Pietz has shown in his study, 

271 On the definition of great acceleration, see J.R. McNeill and Peter Engelke, The Great Acceleration: An 

Environmental History of the Anthropocene since 1945 ( Cambridge: The Belknap Press of Harvard University 

Press), p.4. 
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we are inclined to associate the yang technological complex with large dam projects 

and the tu technological complex with mass movement of water conservancy and 

small hydropower development.
272 

However, thorough examination of the small 

hydropower campaign, including the Soviet origin of the wooden turbine blades and 

the imported machines in Yongchun county’s tool factory suggested that the tu 

technological complex was not completely indigenous. In practice, it was in fact a 

combination of both tu and yang technological factors, which could be understood as 

an echo of the state’s call for “raising tu and yang together” (土洋并举).
273 

With the employment of a mixed technological complex since the 1950s, the 

Communist state initiated a campaign style of small hydropower construction. In our 

past discussions of China’s hydropower energy, we have paid too much attention to 

those large scale projects while ignored the role of small hydropower, particularly its 

importance to rural and peripheral areas. From the 1950s to the 1970s, on the one 

hand, small hydropower was a pragmatic choice based on the technological capacity 

and natural environment of those areas; On the other, it was also a political choice, 

strongly promoted by a radical Maoist vision of economic growth. Technology is 

embedded in specific environmental, social and political institutions. The potentials 

and limitations of technology are shaped as much by politics as by natural 

environment and human technology per se. Despite the negative consequences of the 

small hydropower campaign during Mao years, it revealed the quest for the rural 

272 Pietz, The Yellow River, 2015. 
273 In Sigrid Schmalzer’s study of China’s agriculture, the blurry of the boundary between tu and yang is 

personalized in two agriculturalist Pu Zhiqiang and Yuan Longping. See Schmalzer, Red Revolution, Green 

Revolution, 2016. 
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electrification that happened in the 1980s and eventually made China a leading nation 

of small hydropower worldwide. 
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Chapter 4 

“The Yellow River Comes from Our Hands ”: The Case of the Construction of 

the Sanmenxia Dam 

Introduction 

In the winter of 1866, on his way from Kaifeng to Qufu, William A.P. Martin, an 

American Presbyterian missionary, crossed the Yellow River for the first time. The 

fierce and turbid stream carried his thought irresistibly to the future, “spurning the 

feeble efforts of the natives, it waits to be subdued by the science of Western 

engineers.”
274 

Since the late nineteenth century, with modern nation-state building the 

Yellow River basin was recognized as the cradle of Chinese civilization. Therefore, 

the Yellow River was appraised as “China’s mother river.” And yet, for inhabitants of 

the North China Plain, in particular people along the lower stream of the Yellow River, 

their evaluation of the river was much more complicated, some even criticized the 

river brought nothing but disasters. The rising riverbed, frequent dike breakings earn 

the river another name as “China’s Sorrow.” As William Martin suggested, in the 

twentieth century, a number of European, American, Japanese and Soviet hydraulic 

engineers visited China to investigate and study the Yellow River, some Chinese 

students who studied hydraulic engineering abroad returned and devoted themselves 

to the Yellow River conservancy enterprise.
275 

In the twentieth century, however, the 

274 W. A. P. Martin, A Cycle of Cathy (New York: The Caxton Press, 1896), p.280. 
275 For instance, American engineer John Ripley Freeman, German hydraulic engineer Hubert Engels. American 

Oliver J. Todd served as the United Nations Relief and Rehabilitation chief advisory Yellow River project engineer, 

See Jonathan D. Spence, To Change China: Western Advisors in China, 1620-1960 (Boston: Little, Brown and 

Company, 1969), chapter 8; For a more comprehensive study of the internationalizaiton of the Yellow River 
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history of the river was not only the triumph and prevalence of modern engineering 

and technology, but also included various processes, like nation state building, the 

daily life of riverside communities and environmental changes. 

The history of the Yellow River conservancy is a highly developed field. Zou Yilin, 

a Chinese historian, suggests that “ to perceive the history of Chinese nation, one must 

examine the history of the Yellow River basin. Yet, to learn the history of the basin, it 

is indispensable to study the history of the Yellow River.”
276 

Reviewing the existing 

scholarship on the Yellow River, however, we find that our understanding of the 

Yellow River is partial and biased. Most of the scholarship on the Yellow River 

focuses on flood control and its relation with the Grand Canal before the twentieth 

century. 
277 

Although a few have covered the Yellow River in the twentieth century, in 

engineering, see David Pietz, The Yellow River: the Problem of Water in Modern China (2015), chapter 2. 
276 Yilin Zou, Qinggu Huanghe(千古黄河 ).( Hong Kong: Zhonghuashuju, 1990), p.2. 
277参见 Lin Xiuzhu 林修竹 Lidai zhihuangshi(The History of Yellow River Conservancy)历代治黄史 (Jinan: 

Shandong hewuju, 1926); Cen Zhongmian 岑仲勉, Huanghe bianqianshi (The historical changes of the Yellow 

River)黄河变迁史 (Beijing: Zhonghuashuju,2004); Tan Qixiang eds., Huangheshi luncong 黄河史论丛 
( Shanghai: Fudandaxue chubanshe, 1986) Zhang Hanying Lidai zhihefanglue tantao 历代治河方略探讨 
(Shanghai: Shangwuyinshuguan, 1946), Mingqing zhihe gailun 明清治河概论 ( Beijing: Shuilishuidian chubanshe, 

1986); Yao Hanyuan 姚汉源, Huanghe shuilishi yanjiu 黄河水利史研究 (Zhengzhou: Huanghe shuili chubanshe, 

2003); Shuilibu Huangheshuiliweiyuanhui 水利部黄河水利委员会 eds, Huanghe shuilishi shuyao 黄河水利史述

要( Zhengzhou: Huanghe shuili chubanshe, 1982); Ma Junya 马俊亚 , Beixisheng de jubu: Huaibei shehui shengtai 

bianqian yanjiu, 1680-1949 被牺牲的局部 :淮北社会生态变迁研究 (Beijing: Beijingdaxue chubanshe, 2011). 

Articles, see Zou Yilin 邹逸麟, “Huanghe xiayouhedao bianqian jiqi yingxiang gaishu”黄河下游河道变迁及其影

响概述, Fudan xuebao 1.复旦学报 (1980); Wang Zhenzhong王振忠 , “Hezheng yu Qingdai shehui”河政与清代社

会, Hubei daxue xuebao 2.湖北大学学报 (1994), pp.39-52; Zheng Shiqu 郑师渠, “ Lun Daoguangchao hezheng 论

道光朝河政, Lishi dangan 2.历史档案 (1996); Ma Xueqin 马雪芹 ,Mingqing Huanghe shuihuan yu xiayoudiqu de 

shengtaihuanjing bianqian”明清黄河水患与下游地区的生态环境变迁 , Jianghai xuekan 5. 江海学刊 (2001); 

Dong Longkai 董龙凯, “Jindai Shandong Huanghe fanqu de lingzai cuoshi ji pingjia”近代山东黄河泛区的临灾

措施及评价, Shixue yuekan 3.史学月刊 (2004); “Guangxu nianjian Huanghe bianqian yu Shandong renkouqianyi”

光绪年间黄河变迁与山东人口迁移, Zhongguo lishixili luncong 1.中国历史地理论丛(1998); “1855-1974 nian 

Huanghe manliu yu Shandong renkouqianyi” 1855—1974 年黄河漫流与山东人口迁移 , Wenshizhe 3.文史哲 
(1998); Wu Haitao 吴海涛, “Lishishiqi Huanghe fanhuai dui huaibiediqu shehuijingji fazhan de yingxiang”历史时

期黄河泛淮对淮北地区社会经济发展的影响, Zhongguo lishidili luncong 1. 中国历史地理论丛(2002); Niu 

Jianqiang 牛建强, “Mingdai Huanghe xiayou de hedaozhili yu heshenxinyang” 明代黄河下游的河道治理与河

神信仰, Shixue yukan 9.史学月刊 (2011); Mark Elvin, The Retreat of the Elephant: an Environmental History of 

China (New Haven: Yale University Press, 2004), pp.128-140. Jane K. Leonard, Controlling from Afar: the 

Daoguang Emperor’s Management of the Grand Canal Crisis, 1824-1826 (Ann Arbor: Center for Chinese Studies 

The University of Michigan, 1996), Randall A.Dodgen, Controlling the Dragon: Confucian Engineers and the 

Yellow River in Late Imperial China (Honolulu:University of Hawai’i Press, 2001); Ling Zhang, The River, The 

Plain, and The State (2016). 
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particular the first concrete dam-Sanmenxia hydropower project on the river, existing 

scholarship on the Sanmenxia project has emphasized the continuity of flood control 

from late imperial to the early People’s Republic.
278 

In this chapter, focusing on the 

Sanmenxia hydropower project, I shall broaden the inquiry from energy and state 

making perspectives, especially the role of hydroelectricity in twentieth-century 

China. 

During the late 1930s and early 1940s, Japanese engineers aimed to develop 

hydroelectric power by building dams on the Yellow River. In 1949 when the Chinese 

Communists took over, they claimed that the primary function of the Sanmenxia 

project was flood control, but with the influences from Soviet Union and the authority 

of Electric Power Ministry, they also emphasized the generation of electrical power. 

aiming to install infrastructure to produce 1,000,000 kilowatt electrical capacity. 

Unfortunately, the nature of the river frustrated the ambition of Chinese leaders and 

engineers and resulted as of 1969 in the installation of only 250,000kW capacity and 

278 See Charles Greer, Water Management in the Yellow River Basin of China (Austin: University of Texas Press, 

1979); Shang Wei, A Lamentation for the Yellow River: the Three Gate Gorge Dam, from Dai Qing eds., The River 

Dragon Has Come! The Three Gorges Dam and the Fate of China’s Yangtze River and Its People (London: M.E. 

Sharpe, 1998); Judith Shapiro, Mao’s War against Nature: Politics and Environment in Revolutionary China 

(Cambridge: Cambridge University Press, 2001), chapter 1; Bao Heping 包和平,Gongchengde Shehuiyanjiu: 

Sanmenxia Gongchengzhongde Zhenglunyu Jiejue (Social Study of Engineering: Debates and Solution of the 

Sanmenxia Project) 工程的社会研究 : 三门峡工程中的争论与解决 (Huhehaote: Neimenggu jiaoyu Chubanshe, 

2007); Hu Yingze 胡英泽 , Liudong de Tudi: Ming Qing yilai Huanghe Xiaobeiganliu Quyu Shehui Yanjiu 

(Floating Lands: Regional Social Study of Xiaobeiganliu since the Ming and Qing Dynasties)流动的土地 ( Beijing: 

Beijing Daxue Chubanshe,2012), chapter 8; Wang Ruifang 王瑞芳, Dangdai Zhongguo shuilishi, 1949-2011 当代

中国水利史（Beijing: Zhongguo shehuikexue chubanshe, 2014）chapter 4; David A. Pietz, The Yellow River: the 

Problem of Water in Modern China (Cambridge: Harvard University Press, 2015).On other hydropower projects 

on the Yellow River, see Zhang Zhihui, “Liujiaxia shuidianzhan gongchengjianshe de ruogan lishifansi(Historical 

reflections on the construction of the Liujiaxia hydropower project)刘家峡水电站工程建设的若干历史反思” 工

程研究 05.01 (Journal of Enginggering Studies) (2013), pp.58-70. 
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unstable power output. In this chapter, I argue that, unlike previous water conservancy 

efforts, the pursuit of hydroelectricity dominated the design and construction of the 

Sanmenxia project, and thus resulted in unexpected environmental degradation and 

social unrest. As this and the following chapter will demonstrate, despite the frustrated 

energy production plan, the construction, reservoir displacement and propogating of 

this hydropower project to the public led to the making of a total envirotechnical 

regime in which the socialist state and its technocrats made unprecedented material 

and epistemological extensions of the regime into the society and even into 

communities in remote rural and mountainous areas for energy accumulation. 

Japanese Planning of the Sanmenxia Project 

Although the Sanmenxia dam was not built until late 1950s, the project proposal 

first appeared years before. In 1929, in The Yellow River Conservancy, Japanese 

explorer Ogashi Heiriku (小越平陆) proposed to build hydroelectric projects at 

Hukou(壶口) and Sanmenxia. Although he was not a hydraulic specialist, Heiriku 

traveld along the Yellow River to explore why it brought so many disasters to the 

Chinese people.Under the influence of pan-Asianism, in particular the unification of 

the yellow race against the white race, he called for Japanese assistance to the Chinese 

people to remake the Yellow River basin, which was seen as the Cradle of East Asian 

civilization.
279 

A few years later, in 1933, Li Yizhi(李仪祉), the director of the Yellow River 

Conservancy Commission of the Nationalist-party-run Republic of China, who had 

279 Ogashi Heriku 小越平陸: Koga chisui 黄河治水 (Tokyo: Seikyosha,1929), p.160. 
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studied hydraulic engineering in Germany, proposed to build a dam between Hukou 

and Mengjin(孟津)in Henan province to manage the flow of the Yellow River. In 

1935, through field investigation, S. Elisson, a Norwegian engineer, working as 

consultant for the Nationalist government, proposed to build a dam at Sanmenxia 

rather than at two possible alternative sites: Baili Hutong and Xiaolangdi, located at 

lower stream of Sanmenxia.
280 

Due to the 1933 flood of the Yellow River and its 

frequent dike breakings in history, all of the above proposals aimed to protect the 

central plain from devastating floods. 

In October 1940, when most of north China was under the military domination of 

Japan and its Chinese collaborators, a group of Japanese engineers commenced an 

investigation of the Yellow River. They exclaimed, 

The ancestors of the Chinese people have been credited with the miraculous 

accomplishment of building up the Great Wall in the North and the Grand Canal 

running across its lowlands in the East. But, despite the most strenuous efforts 

made by Emperor Da Yu and other national leaders in past history, they had not 

succeeded in finding an effective means of control of the Yellow River, which had 

been a constant threat to the people in North China from time immemorial.
281 

In other words, this report claimed that it was time for the Japanese to regulate the 

river and make it serve of the interests of the Chinese people and the Japanese empire. 

The Japanese survey team was composed of twenty-six specialists, among whom 

ten were hydroelectric experts.
282

Therefore, despite lipservice paid to the welfare of 

the Chinese people, it was clear that the major purpose of this investigation was to 

280 Zhao Zhilin 赵之蔺, “Jianguoqian Sanmenxia gongcheng yanjiu (Studies of Sanmenxia Project before 1949)建

国前三门峡工程研究,” Zhongguo Shuili Fadian Shiliao 3.中国水力发电史料 (1991), p.13. 
281 A Brief for the Control of the Yellow River and Construction of San Meng Shar Dam, Percy Othus Collection 

on Chinese Hydrology, Special Collection Library, The Pennsylvania State University, p.3. 

282 Toa Kenkyujo dai 2 chosa linkai hokushi linkai dai 4 bukai 東亞研究所第二調查委員會內地委員會第四部

會, Koga suiryoku hatsuden keikaku hokokusho 黃河水力發電現地出張報告 (January, 1941), p.2. 
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prepare for the production of hydroelectric power to serve the interests of the 

Japanese empire. Through the investigation, the team worked out a staircase type 

development plan for the river, extending from upper stream in Inner Asia to the 

lower stream on the North China Plain. The Japanese estimated that 8,000,000 kW of 

hydroelectric capacity could be exploited through building dams on the Yellow River. 

In the twentieth century, particularly during the Second World War, Japanese 

engineers believed that the strength of a nation was positively related to the quantity 

of energy it had at its command. By the early 1940s, almost all of the major rivers in 

the Japanese home islands had been developed. It was expected that hydroelectric 

power would be fully developed in Korea and Manchuria in the next decade. The 

contemporary focus was on building dams at Fengman on the Songhua River and 

Sup’ung on the Yalu River.
283 

The next step, the Japanese believed should be the 

development of the Yellow River which possessed tremendous resources that were 

valuable for the building of the Greater East Asia Co-Prosperity Sphere.
284 

283 See Aaron S. Moore, Constructing East Asia: Technology, Ideology, and Empire in Japan’s Wartime Era, 
1931-1945 (Stanford: Stanford University Press, 2013), chapter 4. 
284 東亞研究所第二調查委員會內地委員會第四部會, 黃河水力發電計劃報告書 --五(May, 1941), p.2. 
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Figure 16. General Layout of the Preliminary Planning by the Japanese (Percy 

Othus Collection on Chinese Hydrology, Special Collection Library, The 

Pennsylvania State University) 

In the Japanese plan, more than eleven sites for dams were identified in the 

middle part of the Yellow River, among which Sanmenxia was selected as the first 

and foremost project.
285 

In the words of the Japanese engineers, it was a case of “one 

stone killing five birds.”
286 

Building a dam at Sanmenxia would bring not only 

hydroelectricity, but also flood control, irrigation for agriculture, navigation, and 

water for industries in the region. Moreover, with hydroelectricity from the Yellow 

River, mineral resources in the north China region, in particular coal in Shanxi(山西) 

could be excavated much more efficiently than before. With sufficient energy, the 

Japanese thought they would be able to stabilize the political and economic situation 

in north China. 

Hydroelectric projects in Japan usually required fossil fuel power plants as 

supplements due to the limited capacity of reservoirs. The Japanese were excited to 

find the capacity of the planned Sanmenxia reservoir would be three times bigger than 

Biwa Lake, the largest reservoir in Japan. However, large capacity reservoirs could 

also lead to tremendous inundation of residential areas. In the case of the Sanmenxia 

project, areas designed to become reservoirs were heavily populated. Nonetheless, in 

the view of Japanese enginneers, the benefits from hydroelectricity and flood control 

greatly outweighed the costs of inundations. Therefore, those engineers suggested 

sticking to the standard height of the dam, making no execeptions out of concern for 

285 東亞研究所第二調查委員會內地委員會第四部會, 黃河水力發電計劃報告書 -三 (May, 1941), p.9. 
286 Koga chisui- hatsuden 黃河治水 -發電, file no.5-1645, The Second Historical Archives of China, Nanjing. 
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inundation . The height of the dam, from dead water level to full water level should be 

no less than seventy meters. Anything less would seriously diminish the hydroelectric 

production capacity of the dam.
287 

According to the Japanese estimation, the expense of constructing the Sanmenxia 

dam would be about US $174,000,000, with additional amount of $176,000,000 for 

the land price and property compensation for residents of submerged areas. The 

Japanese engineers were so optimistic about the potential benefits of the dam that they 

claimed that all expenses could be written off in less than a year’s time. “When 

hydroelectric power plants are erected,” they wrote, “we can start productive 

enterprises on a large scale, and turn the quiet countrysides into booming industrial 

districts.” 288 

According to the Japanese designs, the dam would be constructed to seventy 

meters above water level, the assumed effective water head at maximum load to be 

about 64 meters. Thus, maximum installed capacity was calculated as 1,123,000 kW, 

and maximum power output could achieve 5,000,000,000 kWh per year. The cost of 

power generation per kwh would be 0.73 cents per kWh, including compensation for 

submerged areas, which was much cheaper than fossil fuel electricity. Building such a 

massive concrete dam and hydropower plant required reliable materials supply. Being 

seen as an important project for the building of Greater East Asian Co-Prosperity 

287 Koga suiryoku hatsuden notokucho 黃河水力發電之特色 , file no. 5-685, The Second Historical Archives of 

China, Nanjing. 
288 A Brief for the Control of the Yellow River and Construction of San Meng Shar Dam. Percy Othus Collection 

on Chinese Hydrology, Special Collection Library, The Pennsylvania State University, p.6. After the end of World 

War Two, the Yellow River Conservancy Commission of the Nationlist government translated part of Japanese 

materials into English for their American consultants, this is why we have US dollar in this document. 
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Sphere, it was promised that all construction materials would be obtained from ready 

stocks held in Japan, Korea, Manchuria and north China, whenever it was available. 

So far, it seemed that everything was ready for putting the grand plan into practice. 

However, the eruption of the Pacific War and Japanese defeats on battlefields 

eventually led to the collapse of the Japanese empire. Despite their enthusiasm 

regarding the Yellow River, those Japanese engineers finally in 1945 had no choice 

but to retreat, leaving their investigations and planning in the hands of the Chinese 

and their allies. 

In retrospect, Japanese planning of the Sanmenxia project was closely related to 

the agenda of the warfare and the building of Japanese empire in East Asia. Although 

the Japanese did not have a chance to put their planning into practice due to their 

defeat on the battlefield, their investigation and planning were taken over by the 

Nationalists and their American consultants. According to the Yellow River consultant 

board for the Nationalist government, the Japanese plan “contains many excellent 

proposals and shows evidence of careful, intelligent study.” 289 
But the cost of the 

reservoir were too high. In addition, the Japanese underestimated the serious problem 

of silting in the reservoir, which would significantly shorten the lifespan of the 

reservoir. Therefore, John Cotton, member of the American consulting board of the 

Nationalist government, suggested that no dam should be built at Sanmenxia before 

effective soil conservation was achieved across the entire region. Disregarding 

Japanese experience and American caveats, the Chinese Communists finally decided 

289 The Yellow River Consultant Board, Preliminary Report on Yellow River Project. (17 January, 1947), Percy 

Othus Collection on Chinese Hydrology, Special Collection Library, The Pennsylvania State University, pp.19-20. 

165 



              

in the mid-1950s to undertake the ambitious project.
290 

Early Discussion of the Yellow River Problem among the Communists 

Although the Japanese and Nationalists planned to harness the Yellow River they 

were unable to do so because they lost political control of Chinese. Their legacy of 

intending to use the river for industrial as well as agricultural purposes combined with 

plans and practices of the Soviet Union and the United States, however, encouraged 

the Chinese Communist Party to undertake this major new project consistent with 

developments elsewhere in the twentieth century. 

Shortly after the military victory in north China, the Communists commenced to 

deal with the “trouble making” river.
291 

Wang Huayun(王化云) was initially trained 

as a lawyer during the Republican era, but later joined the Communist Party and was 

appointed in 1946 as director of the Yellow River Conservancy Commission. In June 

1949, he and vice-director Zhao Mingfu(赵明甫) jointly wrote proposals to build 

reservoirs to solve the problem of periodic flooding in the lower reaches of the Yellow 

River. In the letter, based on the Nationalist and Japanese investigations, they 

suggested three potential dam sites: Sanmenxia, Bali Hutong and Xiaolangdi.
292 

Later 

in 1950, through investigation of the geological conditions of those sites, Sanmenxia 

was deemed by the Yellow River Conservacy Commission to have better geological 

conditions than the others sites. However, the mega-scale reservoir proposal suffered 

290In Wang Huayun’s memoir, he mentioned that he referred to Japanese planning during one of his meetings with 
Mao Zedong. See Wang Huayun, Wode Zhihe Shijian( My Practice on River Management)我的治河

践,(Zhengzhou: Henan Kexuejishu Chubanshe,1989) p.145. 
291 For dike breaking and later restoration of the Yellow River after the end of the War of Resistance against Japan, 

see Micah S. Muscolino, The Ecology of War in China: Henan Province, the Yellow River, and Beyond, 1938-1950 

(Cambridge: Cambridge University Press, 2014). 
292 Wang Huayun, Wode Zhihe Shijian（My Practice on River Management）我的治河实践, (Zhengzhou: 

HenanKexuejishu Chubanshe, 1989), p.136. 

166 



 

  

 

strong resistance from officials who argued that the economic and technological 

conditions of the fledging Communist state were not conducive to the success of such 

a project. 

In the early 1950s, besides the Water Conservancy Ministry, the Hydroelectric 

Development Bureau of the Fuel Industry Ministry also actively supported building 

dams on the river, intending to generate electricity for national industrial development. 

In May of 1952, Zhang Tiezheng(张铁铮), vice director of the Hydroelectric 

Development Bureau, Wang Huayun and a Soviet consultant investigated Sanmenxia, 

again. They concluded that the site was suitable for building a high dam. To stabilize 

the riverbed of lower stream on the central plain, most Chinese engineers agreed that 

the most thorough way was to decrease sediments flowing to the lower stream, which 

would also make the Yellow River clearer. They realized that water and soil 

conservation on the loess plateau was the ultimate solution, but it would take time. 

While people were optimistic about the speed with which water and soil conservation 

efforts would bear fruit, to alleviate the rising riverbed on the lower stream of the 

river and to prevent potential flood threat to the central plain, many believed building 

reservoirs was the most efficient way then available to contain sediments and keep 

them from flowing to the lower stream. 

In February of 1953, Wang Huayun directly reported his thoughts on building a 

dam at Sanmenxia to Mao Zedong on Mao’s special touring train during Mao’s field 

trip to Henan. Mao was delighted to hear the plan but didn’t authorize Wang to put it 

into practice immediately. Mao was not persuaded that Wang’s plan could be 
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completed smoothly. Thus he responded with a call for more research.
293 

Later, the 

Water Conservancy Ministry gave the Yellow River Conservancy Commission(YRCC) 

a clear direction: first, solve the flood threat of the Yellow River; second, in view of 

the state’s financial conditions, no project should cost more than 0.5 billion yuan; 

third the displaced population should be fewer than 50,000.
294 

Due to these 

limitations, Wang decided to suspend the Sanmenxia reservoir plan. 

In the early 1950s, there were different opinions concerning building a massive 

dam on the Yellow River. Among hydraulic engineers and officials, the debate 

focused on two different principles of handling silt in the river: storing it in the 

reservoir or flushing it to downstream. This essential issue had puzzled Chinese 

engineers for hundreds of years. Since Pan Jixun(潘季驯), the well known hydraulic 

engineer of the late Ming dynasty, more and more people believed reducing sediments 

of the downstream riverbed was the right way to prevent flooding in the central 

plain.
295 

A mega-reservoir required large scale population displacement and 

inundation of fertile lands. The Communist state leaders were reluctant to put social 

stability at risk and so worried about creating large reservoirs. They were nonetheless 

attracted to a large concrete dam that could produce power as well as mitigate 

flooding. However, this does not suggest that all Chinese engineers and officials 

favored the so called “multipurpose development” of the river. There were debates, 

among engineers, between ministries of the central government, between local 

293 Wang Huayun, Wode zhiheshijian,1989, p.148. 
294 Huanghe Sanmenxia Shuilishuniuzhi( Annals of the Yellow River Sanmen Gorge Hydro station)黄河三门峡水

利枢纽志(Beijing: Zhongguo Dabaikequanshu Chubanshe, 1993), p.28. 
295 For river management principles during imperial China, see Pietz , The Yellow River, 2015, chapter 2; Roger V. 

Des Forges, Cultural Centrality and Political Changes in Chinese History: Northeast Henan in the Fall of Ming 

(Stanford: Stanford University Press, 2003),pp.23-28. 
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officials of upstream and downstream, over methods to control the river. 

Silt and The River 

In 1923, American soil conservationist Walter C. Lowdermilk visited northwest 

China for the first time. He mediated on the cause of the struggle of Chinese farmers 

along the Yellow River and concluded that “silt was the great enemy causing this 

endless, hopeless struggle! Silt had defeated the courageous toiling farmers, valiant as 

they were!”
296 

To find an effective way to control the silt and the river, in 1925, 

Lowdermilk and his colleagues set up three runoff plots in Shanxi to measure erosion 

on the Loeses Pleateau. Although there was no quantitive results, Lowdermilk 

observed that: 

when the runoff from the rain of an inch an hour rushed down off the slopes, 

there was a roar because the runoff was full of soil and debris and boulders. One 

could hear the boulders striking each other, sort of a muffled sound like 

cannonading. The smaller gravel hitting against the boulders sounded like 

machine-gun fire. In other words, these were torrential flows—we called the mud 

flows, they were so powerful.
297 

People had to reduce the erosion wherever it takes place. “But the situation 

which makes it so difficult is that demands of the people to grow food on the land 

area now so high they can’t permit trees to grow. If they need fuel, they’ll go out and 

pull up the trees they have planted for fuel, and to cook their food. So fuel have 

become a part of their food supply, and as I have said many times, we have to be in 

possession of a certain amount of abundance to act in an intelligent way in the 

conservation of our resources, for a starving farmer will eat his seed grain.” 

Considering the economic and environmental conditions of this region, Lowdermilk 

296 Walter C. Lowdermilk,Soil, Forest, and Water Conservation and Reclamation in China, Israel, Africa, and the 

United States, vol.1 (University of California Berkeley, Regional Oral History Office, 1969), p.62. 
297 Ibid. p.86. 
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concluded that “it is a tremendous problem for which there isn’t any ready and rapid 

solution. It would require a consistent and continuing program based on measures that 

will work.” 298 

In 1942, as consultant of the Nationalist government, Lowdermilk and his 

Chinese colleagues established erosion prevention demonstration projects in the 

vicinity of Tianshui, southern Gansu, in the upper Wei River valley. They put in 

experimental strip crops of alfalfa, rye grass, and sweet clover mixture, so as to 

absorb rains on sloping lands. This had prevented any runoff on slopes up to 

twenty-four percent.
299 

And yet, this did not work well on steep walls of gullies. They 

proposed to use airplanes to drop clay pellets containing seeds of grasses, shrubs, and 

trees together with fertilizer. In addition, it was necessary to build thousands of 

soil-saving dams to collect silt in flat stretches of great fullies to build up alluvial 

areas for farming, and also to reduce the silt load of streams.
300 

After establishing demonstration projects in the northwest area, Lowdermilk 

tried to get aid from the American government so as to establish nurseries and conduct 

thorough research on the Loess Plateau. Unfortunateley, his proposal was denied by 

the US government. The American agricultural attachésaid: “ the United States 

government is not interested in doing this sort of thing for Chinese farmers. All we are 

interested in is getting from China tung oil, raw silk, tea and hog bristles.”
301 

Being 

disppointed by the attitude of the American government, Lowdermilk lost the 

298 Lowdermilk,vol.1, p. 95. 
299 Lowdermilk,vol.2, p.395. 
300 Ibid., p.396. 
301 Ibid., p.404. 
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opportunity to expand his soil erosion prevention project to a larger scale in northwest 

China. 

Before the arrival of Lowdermilk, the Chinese farmers had long developed the 

practice of bench terracing on the land to safeguard it from erosion. In the view of 

Lowdermilk, however, this measure lacking “ scientific exactness, has not been 

sufficient to prevent serious erosion damage in many places.”
302 

Upon learning the 

effect of soil conservation produced by Lowdermilk’s demonstration projects, some 

local farmers asked Lowdermilk and his colleagues to do the same thing on their 

sloping lands. After 1949, Lowdermilk was delighted to learn that their method of soil 

erosion prevention was still practiced by Chinese farmers under Communist rule.
303 

During the Republican era, Li Yizhi, director of the Yellow River Conservancy 

Commission in the 1930s, admitted that silting was the most challenging problem of 

the Yellow River conservancy and proposed to build check dams and dig ditches on 

the loess plateau to prevent soil from flowing to the river.
304 

When the Yellow River planning project was appeared on the state agenda in the 

early 1950s, effective water and soil conservation on the loess plateau had been 

widely recognized by hydraulic specialists as a precondition of constructing a durable 

reservoir on the river. According to the Yellow River conservancy plan, on the loess 

plateau, particularly in the provinces of Shaanxi, Shanxi and Gansu, it required 

finishing 165,000,000 mu of field engineering ( terracing and building ridges), 

302 Ibid, p.398. 
303 Ibid, p.410. 
304 Li Yizhi 李仪祉, Huanghe gaikuang ji zhibentantao(Overview of the Yellow River and Exploration of its 

management)黄河概况及治本探讨(Huanghe shuiliweiyuanhui, 1935) 
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improving 220,000,000 mu, cultivating 20,000,000 mu of forest, and 

constructing720,000 check dams(谷坊) and silt trap dams(淤地坝), and developing 

4,900,000 mu of irrigated lands, so as to reduce soil erosion and silt flowing into the 

Yellow River by at least 1/3. 
305 

To find effective methods of water and soil conservation, in the early 1950s, the 

Yellow River Conservancy Commission of the Communist state inherited the legacy 

of Lowdermilk and set up three experimental stations at Tianshui, Xifeng(西峰) and 

Suide. In 1955, Wang Huayun, director of the Yellow River Conservancy Commission 

visited Shanxi and Shaanxi to investigate local practice of water and soil 

conservation.In his report, Wang introduced the experience of Daquanshan(大泉山) 

of Yanggao(阳高) county, Jiajiayuan(贾家塬) of Liulin(柳林) county of Shanxi 

province, and Jiuyuangou(韭园沟) of Suide(绥德) county of Shannxi province. 

According to Wang, those three places represented both biological and engineering 

methods to prevent water and soil erosion, which mainly included paving terrace, 

building soil-saving dams, digging wells, building small and mid-size reservoirs, 

cultivating trees and grasses. Through these specific methods and strong leadership of 

the Communist party, Wang was optismistic to meet the goal of water and soil 

conservation project on the loess plateau by 1967.
306 

At Jiuyuangou, as an experiment, the Commission built a silt trap reservoir, 

305 
Huanghe shuiliweiyuanhui 1954nian shuitubaochi gongzuo huiyi jielun(Conclusion of the Yelow River 

Conservancy Commission water and soil conservation working meeting in 1954) 黄河水利委员会 1954 年水土

保持工作会议结论, Kexuetongbao 科学通报 (March,1954). 

306 Wang Huayun, Huangtu qiuling gouhequ shuitubaochi kaochabaogao (Investigation report of water and soil 

conservation on the loess plateau) 黄土丘陵沟壑区水土保持考察报告, Xin Huanghe 新黄河, (Dec.1955) 
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estimating that it would be fully silted in ten years. Yet, the silting process was much 

faster than people expected, it took only three years for the reservoir to be fully silted. 

This experiment was a caveat for the prospective Sanmenxia reservoir. On May 27, 

1957, in a state council meeting, Zhou Enlai said : “ According to the Jiuyuangou 

experience, it is inevitable that the Sanmenxia reservoir could be clogged quickly as 

well. Despite the fact that the project has been started, I feel uneasy about it.”
307 

Later , with rural collectivization and the rise of the Great Leap Forward, 

thousands of rural construction teams which consisted of laborers from local 

communes, were organized to take charge of the water and soil conservation effort.In 

a short period, hundreds of thousandsof terracing lands were paved and thousands of 

soil-saving dams were built. But due to the lack of professional instruction and 

comprehensive planning, many silt trap dams collapsed when subjected to rainstorms 

in the following years.
308 

We do not have accurate statistics about the accomplishment of the water and 

soil conservation effort in those years. Yet, the quick silting of the Sanmenxia 

reservoir after the completion of the dam construction in the early 1960s strongly 

suggests that those water and soil conservation efforts had failed to meet the 

expectations from the beginning. In the debate over the Soviet design of the 

Sanmenxia dam in 1957, Huang Wanli agreed that water and soil conservation was 

necessary and good for the region, but he believed that it should not be considered as 

307 Zhou Enlai nianpu vol.2 周恩来年谱（ 1949-1976）(Beijing: Zhongyang wenxian chubanshe,1997), p.45. 
308 Gao Yun 高芸, Yiliang weigang zhengce de shishi dui Shaanbei huangtuqiulinggouhequ shuitubaochi gongzuo 

de yingxiang 以粮为纲政策的实施对陕北黄土丘陵沟壑区水土保持工作的影响, Master’s thesis, Shaanxi 

Normal University,, 2007;; Hao Ping, “A Study of the Construction of Terraced Fields in Liulin County, Shaanxi 

Province in the Era of Collectivization,” in Thomas DuBois and Huaiyin Li edited Agricultural Reform and Rural 

Transformation in China since 1949 (Leiden: Brill, 2016). 
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the final solution of the Yellow river problem. He argued that a high percentage of silt 

was the reality and nature of the river and its flowing down to the lower stream was a 

natural principle, Hence, containing sediment in the reservoir was against this natural 

principle and would cause ecological problems in the upper stream region of the 

dam.
309 

Nonetheless, most hydraulic specialists disagreed with Huang at that time 

and claimed that once soil erosion on the loess plateau got solved, the Yellow River 

would run clear and bring benefits to the country. 

Soviet Assistance and the Sanmenxia Project 

As John R. McNeill reveals, across the globe, dams generally had only one main 

purpose until the 1930s, when the United States pioneered the development of 

river-basin management and multipurpose dams, represented by the Tennessee Valley 

Authority and the Boulder Dam on the Colorado River, which inspired hydraulic 

engineers of many other countries, including the Republic of China and the Soviet 

Union.
310 

After signing the Sino-Soviet Treaty of Alliance, Friendship and Mutual 

Assistance in February of 1950, the Chinese Communist party officially turned to the 

Soviet model for industrial development. In 1952, the Water Conservancy and Fuel 

Industry Ministries jointly asked the central government to invite Soviet experts to 

come to assist the country in making plans for the Yellow River. Considering the 

scientific and technical achievements of the Soviet Union and particularly its success 

in developing hydroelectric power, the State Council of China decided to include the 

309 Huang Wanli黄万里, Duiyu Huanghe Sanmenxia shuiku xianxing guihua fangfa de yijian 对于黄河三门峡水

库现行规划方法的意见, Zhongguo Shuili 中国水利(1957.08), pp.26-29. 
310 John R. McNeill, Something New Under the Sun: an Environmental History of the Twentieth-century World 

(NewYork: W. W. Norton & Company, 2000), p.157. 
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Yellow River control and exploitation in their requests for Soviet assistance . 

Before the arrival of the Soviet experts, the State Planning Commission 

established a Yellow River research group, mainly composed of people from the 

Water Conservancy and Fuel Industry Ministries. The group was responsible for 

collecting and translating materials and data on the Yellow River for the Soviet 

experts. The Soviet experts group arrived Beijing on January 2, 1954.
311 

After 

reading basic materials on the Yellow River, they suggested that they could start to 

make comprehensive planning for the river while field surveys were being conducted. 

In April of 1954, based on the Yellow River Research Group, the State Council 

established the Yellow River Planning Commission, recruiting technocrats from the 

Geology, Forestry, Transportation, Railway and Agriculture Ministries. Now the 

Yellow River was no longer an issue merely for the Water Conservancy Ministry, 

many other state departments got involved as well, in the name of river valley 

comprehensive development. Indeed, the Yellow River was a complicated problem, 

and could only be thoroughly solved by collective efforts of multiple functional 

institutions. However, different department had different orientations. The Water 

Conservancy Ministry would put flood control as its priority. In the meantime, the 

Fuel Industry Ministry saw exploiting hydroelectric power as its responsibility. The 

Yellow River, which contains much more silt than other rivers, made it a challenge to 

fully exploit the water’s uses. It was not impossible to make the Sanmenxia dam a 

311 The group leader was vice chief engineer of Leningrad Hydropower Designing Institute of Soviet Union 

Electricity Ministry, group members included hydro-technic specialist, hydrology and hydropower calculation 

specialist, construction specialist, project geologist, irrigation specialists and navigation specialist. There was no 

silting, water and soil conservation and reservoir inundation expert. 
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multipurpose project, but the design must strike a reasonable balance among flood 

control, reservoir inundation cost and hydroelectricity output. To achieve the ideal 

balance, it was necessary to master the temperament of the entire Yellow River. 

Moreover, this balance did not mean equality among different functions, it required 

clear distinctions between primary and secondary goals. However, to some extent, 

Soviet experts and their hydroelectric achievements broke the balance, although not 

permanently. Along with the political movements in China,this would lead to the 

greatest setback in Chinese efforts to control the river in the twentieth century, and the 

sufferings of hundreds of thousands of residents living along the upper reaches of the 

river above the dam. 

In the Yellow River planning group, all Soviet experts were assigned from the 

Soviet Electrification Ministry, in particular the Hydroelectric Designing Academy. 

After field surveys along the Yellow River, all Soviet experts highly recommended 

Sanmenxia as the ideal dam site. “None of other sites could bring comprehensive 

benefits to the river valley like the Sanmenxia. Unfortunately, it would also submerge 

more lands than other options,” said Soviet expert leader “ in order to eliminate flood 

threat, we must have reservoirs. It is impossible to build a reservoir without 

population displacement.”
312 

Nonetheless, the state decided to divide the whole 

project into several steps, so as to to give local governments enough time to prepare 

for massive population displacement and win over local bureacrats who opposed the 

project. 

312 Huanghe Sanmenxia Shuilishuniuzhi( Annals of the Yellow River SanmenxiaHydro station)黄河三门峡水利枢

纽志, (Beijing: Zhongguo dabaikequanshu chubanshe, 1993), p.30. 
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In October of 1954, the planning commission completed the Comprehensive 

Development Planning of the Yellow River Report. According to the report, forty-six 

dams would be built across the main stream and tributaries of the Yellow River. 

Sanmenxia was highlighted as the priority project of the first period. And the reason 

was made clear, “When we select the first period project, it must be capable to solve 

flood control, detain sediments from flowing to downstream, and provide irrigation, 

electricity generation and navigation at the same time. In the middle reaches of the 

river, only Sanmenxia is eligible for multipurpose development.”
313 

Moreover, the 

Soviet Union agreed to design the dam and supply related equipment. Soon, the report 

was submitted to the State Council and the Central Political Bureau for discussion. 

Most leaders of the party and the state thought that the plan was feasible with Soviet 

assistance. Hence, they decided to submit it to the National People’s Congress for 

discussion. Without any public opposition, the plan was passed by the Congress. 

After the completion of comprehensive planning, the state commenced to put the 

planning into practice. The specific designing task was assigned to Leningrad 

Designing Academy of the Soviet Union. In 1956, in order to train Chinese engineers’ 

designing capability, Wang Huayun proposed to invite the Soviet design team to work 

in China, so that Chinese technical cadres could observe and learn how to design a 

massive scale hydropower project. Yet, Wang’s proposal was rejected by the Soviets. 

Rather than coming to China, the Leningrad Designing Academy invited Chinese 

313 Huanghe zongheliyong guihua jishu jingji baogao(Technical and economic report of the multipurpose 

development planning of the Yellow River)黄河综合利用规划技术经济报告 . 
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delegates to visit the Soviet Union. 
314 

There was no doubt that the Soviet experts, from professional and personal 

perspectives, sincerely devoted themselves to the enterprise of managing the Yellow 

River. Fu Zuoyi(傅作义), former Nationalist commander who played a key role in the 

civil war, now served as secretary of the Water Conservancy Ministry of the PRC, and 

he exalted the Soviet experts. In his words, “ they love China as much as they love 

their native country.” 315 
They worked hard, not only contributed to the survey and 

design of those hydraulic projects, but also sacrificed their leisure time for lectures 

and writing textbooks for their Chinese comrades. They had no intention to keep their 

knowledge as secret, at least not from hydraulic experts,and they tried to help Chinese 

technicians to learn more and learn faster. One of the experts said, “As long as our 

work contributes to the socialist enterprise of our Chinese brothers, we are extremely 

delighted.”
316 

However, they were also, in the words of Zhang Hanying who served as the vice 

minister of the Water Conservancy Ministry, “people sent by Stalin”.
317 

Their 

activities were inseparable from international geopolitics. Once the fraternal 

314 Wang Huyun zhuren zai Sanemnxia gongchengju qicaide bufen wenjiandigao (Parts of Manuscripts of 

Director Wang Huayun at the Sanmen Gorge Project Bureau)王化云主任在三门峡工程局起草的部分文件底稿， 

(1956) file no. 1-3-1956-0052Y, The Yellow River Conservancy Commission Archives, Zhengzhou. 

315 Zuoyi Fu, “Sulian dui Zhongguo Shuilishiye de Bangzhu( Soviet Assistance to Chinese Hydraulic Enterprise)

苏联对中国水利事业的帮助,” People’s Daily, October 22, 1957. 
316 Shuili Fadian Jianshe Zongju Zhuanjiagognzuoshi, Sulian Zhuanjiadui woguo Shuidian Jianshede 

Bangzhu( Soviet Experts’ aid on Our Country’s Hydroelectric Construction), Shuili Fadian, (1954),Vol.4, p.7. 

317 Hanying Zhang 张含英,Sidalin pailaideren zenyang zai Zhongguode Heliushang gongzuozhe(How people 

being sent by Stalin work on Chinese rivers) 斯大林派来的人怎样在中国的河流上工作着,” People’s Daily, 

November 25, 1952. 
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relationship between the Soviet Union and the People’s Republic broke down, their 

scientific internationalism would be submerged by ideological disputes between the 

two Communist parties.
318 

In July 1960, when those Soviet experts were recalled by 

their native government, most of them felt astonished, without any clue to what was 

going on between the two fraternal countries.
319 

Upon the departure of the Soviet 

experts, Chinese technicians felt disappointed but also expressed their gratitude for 

the selfless assistance from Soviet experts. Yet, many projects, including the 

Sanmenxia dam, had not been finished. The Soviet experts’ departure left Chinese 

engineers alone to complete the mega-project. In particular,the Soviets delivered the 

hydro turbine assemblage to China without any instruction or data. This stimulated 

the national pride of the Chinese people who vowed to complete the project on their 

320 
own. 

In the Comprehensive Development Planning of the Yellow River Report, on the 

Sanmenxia Project, it suggested the regular water level of the reservoir was 350 

meters above sea level. Later, when Leningrad Designing Academy was assigned to 

work out a specific design for the dam, Soviet engineers suggested the regular water 

level should not be lower than 360m, if the Chinese wanted to keep the dam 

functional for at least 100 years. The initial Soviet design of the Sanmenxia 

hydropower project aimed for multipurpose development. First, by building a 

318 About Sino-Soviet split, see Odd Arne Westad ed. Brothers in Arms: The Rise and Fall of the Sino-Soviet 

Alliance, 1945-1963 (Washington D.C.: Woodrow Wilson Center Press, 1998) 
319 Peiji Zhang 张培基, “Sanmenxia jianshezhongde Sulianzhuanjia(Soviet experts at Sanmen Gorge Proejct)三门

峡建设中的苏联专家,” Wanli Huanghe Diyiba, (Zhengzhou: He’nan renmin chubanshe, 1992), p.309 
320 Zhide Qu 曲志德 and Wenying Bai 白文英, “ Hanhao wolunji, weiguozhengguang(Welding well the water 

turbine, honoring motherland)焊好水涡轮，为国争光 ,” Wanli Huanghe Diyiba 万里黄河第一坝 (Zhengzhou: 

Henan renmin chubanshe, 1992), p.462. 
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reservoir with 65 billion cubic meters capacity, it would be able to handle a flood as 

large as 35,000 cubic meters/second and protect the lower stream plain from flooding. 

Second, the project could balance the flow of the river and thus provide water to 

40,000,000 mu of farmland on the north China plain for irrigation through seasons. 

Third, a large-scale hydroelectric plant would be built, with a capacity over 1,100,000 

kW. Its annual output of electricity could reach 6 billion kWh. Centered on this plant, 

China could build more thermal electric plants and form a large electric grid in central 

China, which would cover Shaanxi, Shanxi, Hebei and Henan provinces. It would 

power the development of heavy industries and thus contribute to the Chinese national 

industrialization.
321 

The Soviet engineers also realized the silting problem. They 

estimated that about 80% of silt would remain in the reservoir while 20% would flow 

down to the lower stream of the river. They also mentioned the water and soil 

conservation efforts on the loess plateau and believed those efforts would reduce the 

amount of silt flowing to the reservoir by half. Based on these conditions, 34 billion 

cubic meters, a little more than half of the total capacity of the reservoir would be 

silted in 50 years.
322 

Considering the multipurpose benefits that the project promised, 

the Soivet engineers was confident that this slow pace of silting was 

acceptable.Unlike those engineers, however, provincial leaders of Shaanxi, such as 

provincial party secretary Zhang Desheng(张德生), were worrying about what would 

happen when the reservoir got fully silted in 50 or 100 years, if not sooner. For 

centuries, people living along the lower stream complained about the rising riverbed 

321 A.A. Kololev 柯洛略夫, “Huanghe Sanmenxia shuilishuniu 黄河三门峡水利枢纽 ,” Zhongguo Shuili 

(1957.07), p.5. 
322 Ibid, p. 6. 
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of the Yellow River on the central plain. According to the Soviet design, containing 

silt in the reservoir was actually transferring flood and the threat of a rising riverbed 

to the Guangzhong plain and the Wei River valley. 

To the Shaanxi province, every inch rise of raise of the water level of the reservoir 

would submerge more of the most fertile lands in the province. If the water level was 

raised from 350 to 360 m, submerged lands would extend from 2 to 3.25 million mu; 

displaced population would also increase from 5,840,000 to 8,700,000 people. 

Officials of Shaanxi wished to fix the regular water level of the reservoir as low as 

possible. Meanwhile, Huang Wanli(黄万里), a hydraulic professor at Tsinghua 

Univeristy, initially opposed building a dam at Sanmenxia, but he was not able to stop 

the project. Therefore, in order to reduce the negative effect of silting that the dam 

could cause to the upper stream, he argued that the regular water level of the reservoir 

should be lower than 360m, and in case of serious silting in the future, he suggestd 

that the diverting conduict at the base of the dam used during construction of the dam 

should not be blocked up permanently.
323 

Unfortunately, in 1957, Huang was 

criticized by Mao and his followers as a rightist, therefore, as a “fish already in the 

net,”
324 

his professional contributions were also downplayed by the government and 

other engineers.
325 

As the top leader of the Communist state, Mao had long been skeptical of Chinese 

323 Huang Wanli, “Duiyu Huanghe Sanmenxia shuiku xianxing guihuagangfa de yijian(Comments on the current 

planning method of the Yellow River Sanmenxia reservoir)对于黄河三门峡水库现行规划方法的意见” 
Zhongguo Shuili(1957. 08); Also see Cheng Zhao 赵诚, Huang Wanli de Changhegulv( Huang Wanli’s Long River 

Lonely Journey) 黄万里的长河孤旅（ Xi’an: Shanxi Renmin Chubanshe, 2013）pp.68-82. 
324 From the Diary of P. A. Abrasimov, Memorandum of Conversation with the General Secretary of the CCP, 

Deng Xiaoping, July, 3, 1957. Wilson Center Digital Archives. 
325 Zhao Cheng, pp.94-101. Also see Judith Shaprio, Mao’s War against Naure, 2001. 
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intelligentsia. He considerd many of them as “small Nagys in China.”
326 

During the 

Great Leap Forward, he claimed that the “part of the Chinese intelligentsia in 

industrial plants and universities is an intelligentsia of the bourgeois heritage… these 

people were allowed to say their views. They took advantage of this in order to 

viciously attack the Party. In reality, they did not want socialism, but a restoration of 

capitalism. This was a harsh struggle. One can say that we also had a civil war, but not 

by means of rifles, but by tongues.”
327 

According to Huang’s allegorical tale “The 

Road Turns Over” ,which was published on Xin Qinghua and later on the People’s 

Daily with reprobation from Mao on June 8 , 1957, we know that Huang’s rightist 

identity was given based more on his criticism of the Communist party than on his 

opposition of the Soviet high dam design.
328 

Nonetheless, after Huang was criticized 

as a rightist by Mao, no other hydraulic engineers dared to publically support Huang’s 

technological advice at that time. 

Upon hearing complaints from Shannxi officials and residents, Premier Zhou 

Enlai immediately asked the Water Conservancy Ministry to organize experts to 

discuss the Soviet design of the Sanmenxia project. In the meeting, technicians of the 

Hydroelectric Development Bureau, Wen Shanzhang(温善章) proposed that all 

sediments should be flushed down to the lower stream and not detained in the 

reservoir. Therefore, according to Wen, keeping the water level between 336-337 

326 Imre Nagy was a Hungarian communist politician who became leader of the 1956 revolution in Hugary against 

the Soviet Union and the communist political system. He was executed following the Soviet invation of Hungary. 
327 

Record of Conversation Between Polish Delegation and PRC Leader Mao Zedong, Beijing October 14, 

1959. 

328 See Judith Shaprio, Mao’s War against Nature, 2001, pp.53-54; Huang Wanli, “Huacong xiaoyu,” Huang Wanli 

Wenji, 2001. 
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meters was reasonable. 
329 

He argued that lowering the regular water level would 

significantly reduce the cost of submerging land and population in the valley even if 

at the cost of reducing hydroelectric output. However, while fascinated with the 

benefits that 360 m design could produce, most of experts still supported the Soviet 

design, taking 360 as the regular water level, and believed in the principle of keeping 

sediments in the reservoir. They argued that the principle of flushing sediment out of 

the reservoir was wrong because it was not helpful to alleviate the rising riverbed of 

the lower stream.
330 

Moreover, Wen’s proposal would tremendously reduce the 

comprehensive benefit of the project and weaken the significance of the project’s 

political and economic value. Once it was decided to build a large project like 

Sanmenxia, they argued, it was incumbent on it to boost the agricultural and industrial 

development of the country. 

From the debate and the initial design of the Sanmenxia project, we can see that 

the principle of containg silt in the reservoir was dominant among hydraulic engineers 

at that time. But how much silt could the reservoir contain? The estimated lifespan of 

the reservoir was 50-70 years, although there were no accurate statistics about the soil 

erosion rate on the loess plateau. The reservoir per se was not the final solution for 

river control. It required massive water and soil conservation efforts on the loess 

plateau, where most of the Yellow River sediments came from. In 1946, according to 

329 Huanghe Sanmenxia Shuilishuniuzhi( Annals of the Yellow River Sanmen Gorge Hydro station), (Beijing: 

Zhongguo Dabaikequanshu Chubanshe, 1993), p.48. 
330 Sanmenxia shuilishuniu taolunhui (Discussion meeting on the Sanmenxia hydropower project)三门峡水利枢

纽讨论会, Zhongguo Shuili 中国水利 , (1957.07). Judith Shaprio argues that the idea of “ Shengrenchu, 

Huangheqing” (when a great man emerges, the Yellow River will run clear was influenctial in the design of the 

project (so as to please Mao). But there is no direct evidence to approve that this idea determined the design of the 

dam. From engineering and flood control on the north China plain perspective, the rising rivebed had long been a 

concern of hydraulic engineers and officials before the Mao era. 
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the calculation of the American consultant group hired by the Nationalist government, 

effective soil conservation application could reduce erosion at the rate of 0.3% 

annually, which would take 300 years to eliminate the serious sediment problem of 

the Yellow River.
331 

However, under the pressure of the Great Leap Forward , 

officials in Shaanxi province anticipated reducing soil erosion 20 percent by 1967, 

and 50 percent by 2010 through masses campaign of water and soil conservation 

efforts.
332

Many engineers estimated that the silting process would achieve a point of 

balance that silt not longer was a threat after a few years’ operation, thus they believed 

that detaining sediments in the reservoir was the right principle. 

By early 1958, quite a large part of the project had been constructed. Due to the 

controversy over the anticipated water level, the design was falling behind 

construction. To work out an acceptable design for all related parties, Zhou Enlai and 

other state leaders visited the Sanmenxia project site in person in April of 1958. Zhou 

summoned all related parties for a meeting. Delegates from Shaanxi wished to reduce 

the planned height of the dam and lower anticipated water level accordingly, thereby 

saving arable land in their province. In contrast, the Water Conservancy and 

Electricity Ministry, The Yellow River Conservancy Commission and the project 

Bureau all supported the initial design to insure maximal hydroelectric power and the 

largest possible reservoir to absorb silt. Peng Dehuai(彭德怀) and Xi Zhongxun(习仲

勋), two of the senior leaders of the Communist party, also underlined the importance 

of the comprehensive benefits of the initial design. Peng said transforming the Yellow 

331 Zhao Zhilin, “Jianguoqian Sanmenxia gongcheng yanjiu,” Zhongguo Shuili Fadian Shiliao, Vol.3 (1991), p.18. 
332 Huanghe Sanmenxia Shuilishuniuzhi, p.49. 
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River into a beneficial river was positive for promoting Socialist China’s international 

status. He argued that a successful large dam was necessary for China’s 

industrialization and its ambition to catch up to the Great Britain in fifteen years. It 

would be a huge waste of resources if China used the dam only for flood control.
333 

In contrast, Zhou appeared to be more pragmatic than others. He admitted that human 

research on nature was still preliminary and people’s knowledge of technology was 

not mature enough to turn the harmful river into a beneficial river through one 

massive project. It was already a great contribution if it could protect people from the 

suffering of floods. According to Zhou, a successful design required an appropriate 

combination of politics and technology. Politically, the Communist government was 

devoted to conquering the river, but technologically, not every natural factor was 

subject to the command of human beings and more exploration was necessary. Hence, 

considering uncertainty about the best level of water in the reservoir and the prospects 

of conserving soil in the steppe and along the river, Zhou was inclined to “leave some 

spaces”(留有余地). Zhou’s attitude was relatively conservative compared to that of 

supporters of the initial Soviet design.
334 

In the end, Zhou underlined that the primary function of the project was flood 

control, preventing dike breakage on the lower part of the river. He criticized many 

333 彭德怀副总理在 1958 年三门峡水利枢纽水库会议上的讲话 (Vice Premier Peng Dehuai’s talk in the 

Sanmenxia project meeting in 1958); 习仲勋秘书长发言 (Secretary Xi Zhongxiong’s talk in the meeting), 

April 24,1958. Although later Peng was seen as a major opponent of Mao’s Great Leap Forward movement, he 

showed optimistic attitude toward the Sanmenxia project in 1958. 

334周恩来总理在黄河三门峡水利枢纽水库会议上的总结发言(Premier Zhou Enlai’s talk in the Sanmenxia 

Project meeting) April 24, 1958. 
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people who engaged in the pursuit of comprehensive benefits , in particular 

hydroelectric power without too much concern for the sacrifices of the masses in the 

reservoir. To address the concern of Shaanxi province, Zhou ensured that Xi’an won’t 

be sacrificed for the hydropower project. Under Zhou’s leadership, all parties finally 

achieved a compromise: the project was still designed ultimately to attain and 

maintain the anticipated water level at 360m; but the first stage of the project would 

put the level at only 350m before 1967, the level should be no higher than 340m. The 

dead water level(the height of the inlet of penstocks above sea level) was reduced 

from to 325m. To avoid excessive population displacement, the335 m line was chosen 

as most desirable. With this final design approved by Premier Zhou, the dam was 

finished quickly in 1960, one year ahead of its expected completion date. 

Constructing Sanmenxia in Propaganda 

At the opening ceremony of the project on April 13, 1957, Fu Zuoyi, minister of 

Water Conservancy Ministry, gave a speech, saying that the project was possible only 

under the leadership of the Chinese Communist Party. Also, the decorations at the site 

of the opening ceremony reflected the transformation in the dominant Chinese 

ideology toward nature. Since the Ming dynasty, a cliff in the gorge had been 

inscribed with the characters, “峭壁雄流, 鬼斧神工 “ which described the 

magnificent power of the natural river. On the occasion of the opening ceremony of 

the huge project, those eight characters were replaced by twelve new ones, “根治水害

有日，黄河变清有期,” promising the imminent elimination of flooding and 

appearance of clear water in the river. Although the ideal of the Yellow River 
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becoming clear had a long history and persisted in the People’s Republic, the revision 

reflected the shift from admiration of nature to the control of nature that characterized 

much of twentieth century world history and lay behind the Sanmenxia project. 

Unlike river conservancy in previous polities, when hydraulic projects were 

mainly limited geographically to certain river valleys, mega hydropower projects in 

the twentieth century were hyped in propaganda media and affected the daily lives of 

millions of ordinary people including many living far from rivers. Through official 

medias, the population of the People’s Republic of China was made aware of this 

unprecedented plan. Thereafter, not only engineers and state cadres, but also millions 

of ordinary people of the country, hundreds of thousands of neighbors of the river and 

many others, would inevitably get involved in the building of the dam. In the case of 

the Sanmenxia project, state propaganda institutions used this hydropower project to 

exhibit the strength of the new regime and to win support from the people. 

Immediately following the passage of the comprehensive plan for the Yellow 

River in the State Council, an editorial appeared prominently in the People’s Daily 

entitled “A Great Plan to Change the Yellow River has been Declared.” The article 

first described the history and current situation of the Sanmenxia. It then underlined 

the promising future that the project could bring.With the completion of the project, 

the dam would create a reservoir even bigger than the Tai Lake, the third largest 

freshwater lake in China. In other words, the new reservoir would be equal to around 

16 Guantings(官厅), a reservoir near Beijing. This reservoir would be used for flood 

control, to contain the waters of river that had produced the most serious floods in 
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history. The water in the reservoir would be used to irrigate more than 200 million mu 

of land in north China. It would generate electricity for industrial development in 

Shaanxi, Shanxi and Henan. It would spur navigation transport in surrounding 

provinces. It could reduce the sediment in the river, allowing the lower reaches to run 

clear, an age-old sign of a prosperous era. 
335 

All discussions, both oral and written, 

predicted a bright future for the river and its basin, and there was no mention of any 

possible social stress or technological challenges that might also be encountered in 

and might result from the project. 

Another report in the People’s Daily portrayed the future of Sanmenxia 

envisioned by engineers and cadres who worked on the project. “Our country has 

540,000,000 kW hydropower in reserve,” a junior engineer said, “ What a huge 

number! If all of the reserves are exploited, every person in our country would get 

thousands of kilowatthours of electricity. We are fully devoted to exploiting those 

resources, Sanmenxia is just the first step!”
336 

Wang Huayun, the vice director of the 

project bureau, told a journalist, “the Sanmenxia project will generate 6,000,000,000 

kWh electricity annually. Hydroelectricity is the cheapest source of power, costing 

less than one tenth of fossil fuels. It could save more than 3,600,000 tons of coal for 

the country every year.”
337 

According to these words, the mega project’s contribution 

to the production of energy was pretty impressive. 

Moreover, on the day after the opening ceremony of the Sanmenxia project, the 

335 Hua Shan 华山, “Sanmenxia: yige gaibian Huanghe ziranmianmao de weida jihua xuanbule!（Sanmenxia: A 

Great Plan to Change the Yellow River has been Announced）三门峡： 一个改变黄河自然面貌的伟大计划宣布

了！” Renmin ribao, July 21, 1955. 
336 Jianyun Ye 叶剑韵, “Sanmenxia de mingtian（The future of Sanmenxia）三门峡的明天,” Renmin ribao, 

November 26, 1956. 
337 Ibid. 
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People’s Daily published an editorial entitled “Come to support Sanmenxia, 

Everybody!” Unlike the excessively optimistic previous reports, this editoral unveiled 

the tremendous amount of work required to make the project a success. As a mega 

project in a state planned economy. Sanmenxia dam required cooperation from 

various state departments and local governments. Many technical cadres and workers 

were taken from many other hydro-projects to work on this one. In the socialist 

system, all supporting facilities of the project had to be provided by the state, 

including railway and road transport, staff dormitory and food supply, right down to 

barber service for workers.
338 

Thus, the editorial called upon all state institutions and 

ordinary people to respond positively to the need of the project. Henan province, 

where the project was located, naturally was assigned most of the supporting duties. 

Under local government instruction, agricultural cooperatives nearby were requested 

to expand their vegetable planting area from 1500 mu to 4000 mu. The area’s social 

and economic activities started to center on the project.
339 

Journalists of the Xinhua press, People’s Daily and Henan Daily were sent to 

reside at the project site, and to observe and report every important development. 

Many other national medias also sent journalists to visit the site frequently. The 

National Writers’Association organized writers to visit the site, urging them to write 

poetry and prose about the project, taking advantage of their influence among readers 

to create a supportive social atmosphere. The central and local radio and television 

broadcasting stations periodically touted the significance of the project. Moreover, 

338 Editorial, “Dajia lai zhiyuan Sanmenxia a !(Come to Support Sanmenxia, Everyone!)大家来支援三门峡啊！ ” 
Renmin ribao, April 14, 1957. 
339 “Zhiyuan Sanmenxia (Support Sanmexia)支援三门峡,” Renmin ribao, April 18, 1957. 
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as part of the Great Leap Forward, the Central News Documentary Film Factory 

produced color documentaries titled Sanmenxia and Great Changes on the Yellow 

River in 1958 and 1961 respectively, and screened them across the nation. 

Figure 17. Film poster of Great Changes on the Yellow River. 

Through such official propaganda the significance of the mega project was 

successfully inscribed on the minds of people. In the months prior to and after the 

starting of the project, the project bureau office and union received more than 3,000 

letters from people in various places across the country who were workers, farmers, 

cadres, soldiers and even young pioneers. In those letters, they all wished that the dam 

could be completed as soon as possible, thus to “conquer the Yellow River and turn 

people’s dream of a calm and clear Yellow River into reality.” For instance, one letter 

from pupils of Shiyan elementary school of Chongming(崇明) county, Shanghai, 

included the lines: 

From our geography textbook, we have learned that our country is building the 

Sanmenxia project and everyone of us wants to do something for it. Therefore, 

during wheat harvest time, on our way to school and back home, we picked up 

ears of wheat left on the roads. Totally we gathered 77 jin wheat and sold it for 

5.33 yuan. Now we want to donate the money to the project, hoping you can 

complete the dam quickly, turning the Yellow River into a beneficial river.
340 

340 Ji Wenxuan 季文选, “Quanguo zhiyuan Sanmenxia”(Whole Country Supports Sanmenxia)全国支援三门峡, 
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From this letter, we can see that the mega project also played a role in 

elementary education. From children to elders, from schools to public media, the 

whole society was imbued with the significance of the mega project. The whole 

nation seemed to be confident of its ability to conquer the river. 

Through multiple official media propaganda, Sanmenxia became a household 

name. The project was said to promise a prosperous future for industrial workers and 

farmers in the region. Those reports and works of literature were not “objective” 

introductions to the grand dam, if such were even possible. Rather, they aimed to 

build up readers’ confidence in the socialist state and Communist leadership. From 

this perspective, the significance of the Sanmenxia project went far beyond the 

professional engineering field. Through the public project, the Communist state 

successfully fitted its legitimacy and authority into the envirotechnical regime 

building. 

Wanli Huanghe Diyiba 万里黄河第一坝 (Zhengzhou: Henan renmin chubanshe, 1992), pp.431-432. 
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Figure 18. Sanmenxia Reservoir and the Wei River Basin(Zhongguo shuzi kejiguan) 

Reconstructions 

After the completion of the dam, from September of 1960 to March of 1962, the 

reservoir started to store water. Unfortunately, the silting process was much more 

serious than expected.
341 

During those three years, 1.53 billion tons of sediment had 

been deposited in the reserivoir behind the dam. Moreover, those sediments began to 

block the estuary of the Wei River, the largest tributary of the Yellow River. As a 

result, unexpected back up water flooded land along the Wei River. With the rising of 

ground water, more than 670,860 mu farmlands on the Guangzhong plain suffered 

salinization.
342 

To relieve reservoir silting and floods in the Wei River valley, the 

operating principle and structure of the dam had to be changed. In February of 1962, 

the Water Conservancy and Electricity Ministry held a meeting in Zhengzhou. 

Through discussion, it was decided to change the way the reservoir worked. The 

policy changed from “detaining water and sediments” to “detaining water but flushing 

sediments,” as earlier proposed by Wen Shanzhang. Also, it was decided to open the 

sluice gates during the rainy season unless there was a clear and present danger of 

flooding to the lower stream. With these changes, silting of the reservoir was to some 

extent relieved, but the Yellow riverbed near Tongguan, at the confluence with the 

Wei River, did not drop. Due to the high location of water outlets of the dam at 325m, 

341 See Vaclav Smil, The Bad Earth: Environmental Degradation in China ( Armonk: M.E. Sharpe, Inc., 1984), 

pp.45-47. 
342 Sanmenxia kuzhou yanjianhua qingkuang(The situation of salinization around the Sanmenxia reservoir)三门峡

库周盐碱化情况, 1963. A12-1(1)-31, The Yellow River Conservancy Commission Archives, Zhengzhou. 
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more than sixty percent of the sediment in the Yellow River above the dam entered 

and remained in the reservoir. The reservoir capacity ( set by the water level at 335m) 

shrank from 9.84 billion cubic meters of water in 1960 to 5.74 billion cubic meters of 

water(about two-thirds of original capacity) in 1964. Silting of the Wei River 

continued to grow worse. In December of 1964, Premier Zhou hosted a meeting in 

Beijing. After discussion, the majority of experts agreed on the need to open two 

tunnels through the north bank of the dam, and to repurpose four steel tubes, initially 

designed to generate hydroelectric power, to serve as simply outlet tubes to facilitate, 

enlarge, and accelerate the drainage of silty water and sand through the reservoir.
343 

Without any other better options, the officials decided to sacrifice the generation of 

electricity to avoid increasing salinization and flooding. 

In 1969, these efforts at reconstruction were finished. The outlet velocity of the 

dam had been doubled. Yet, due to sediments already accumulated in the past eight 

years, the reservoir had lost half of its capacity. In particular, the part of reservoir 

above Tongguan and in the Wei River continued to suffer serious silting. In 1968, the 

dikes of the Wei River in Hua county(华县) broke, causing serious flooding, Xi’an 

was under threat. This proved that the previous reconstruction work was not enough. 

To relieve riverbed silting above Tongguan, it required 10,000 cubic meters per 

second outlet velocity when the water level was 315m. Therefore, eight diversion 

bottom outlets blocked after completion were reopened, as had earlier been suggested 

by Huang Wanli. Moreover, five penstock inlets were lowered down from 300m to 

343 Huanghe Sanmenxia shuilishuniuzhi, 1993. 
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287m. Instead of running it as a planned conventional hydropower plant, all 

generators applied run of the river pattern, without impounding water behind the dam 

during flood season, with a total capacity of 250,000 kW. Comparing to the original 

design of 1,000,000 kW capacity, the electricity generation capacity of the project had 

shrunk radically. 

Through those reconstructions, silting in the reservoir above Tongguan and in the 

Wei River was gradually diminished. Based on those years’ experiments, from 

November of 1973, the reservoir started to store clear water during non-flood season, 

and discharge turbid water during flood season, so as to improve efficiency of 

electricity generation. Finally, the first mega dam on the Yellow River found its 

suitable pattern of operation, fifteen years after its opening ceremony, which posed 

less of a threat to the upper reaches communities in Shannxi and Henan. 

Figure 19. Sanmenxia Dam Today (photo taken by the author in December, 2014) 

Conclusion 

In his Silenced Rivers, McCully concludes that “the failure of dams to perform as 
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promised is generally because the promises were based on highly overoptimistic 

assumptions made during project planning.”
344 

One of his examples, based on 

empirical evidence, is the Sanmenxia dam on the Yellow River. Actually, as early as 

1964, a conference was held by the Water Conservancy and Electricity Ministry at 

Beidaihe (北戴河) to draw lessons from the Sanmenxia project. As the conference 

concluded, one of the major lessons was to avoid over-emphasizing the function of 

generating hydroelectric power. Indeed, the Soviet model, the demand of 

industrilization for electricity, and the Great Leap Forward movement, had together 

shaped Chinese technocracts’ expectations of the project. Although officials from 

Shannxi and engineers like Huang Wanli and Wen Shanzhang had offered alternatives, 

the compromise supported by Zhou Enlai was not sufficient to turn the tide against 

favoring hydroelectric power production. From the beginning, serious silting broke 

the multipurpose development illusion that high output of electricity could be attained 

along with protection from flooding. Considering the degradation of riparian ecology 

and social disruption caused by reservoir displacement, which will be examined in the 

following chapter, many people started to doubt the value of the first mega-dam on 

the Yellow River. Nonetheless, in official narrative, the state continues to insist on the 

manifold achievements of the dam, thus to maintain and burnish its image as “an 

energetic, determined state capable of taming rivers for the social good.”
345 

Therefore, 

the Sanmenxia project continues to be politically, as well as technologically 

constructed. 

344 Patrick McCully, Silenced Rivers: the ecology and politics of large dams (New York: Zed Books, 2001), p.101. 

345 John.R McNeill, Something New Under the Sun, 2000, p.157. 
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Today, on the downstream of the Sanmenxia dam, a sight viewing deck has been 

built near the old site of Shuzhuangtai(梳妆台), a small rock island in the middle of 

river which had been removed for dam construction. On the deck, a poem written in 

1958 by He Jingzhi, a well-known modern revolutionary poet, has been posted . It 

reads: 

…Pangu [one of China’s few and uncharacteristic creator gods] gave birth to our 
new generation! Raising the red flag, opening the earth and heaven, trampling 

history underneath our feet, we are writing a new chapter of history. 

Socialism—here we come! Here we come, here we come, Shocking Mang 

Mountain and Kunlun; showing our river control blueprint, bundling waist of the 

Yellow River—God gate gone, Ghost gate gone, Human gate turning to ashes! 

The three gates are not there anymore, tomorrow the sluice gate will open. Li Bai 

should revise his poem: the Yellow River comes from our hands!”
346

盘古生我新一代！举红旗，天地开，史书万卷脚下踩。大笔大字写新篇：社

会主义—我们来！

我们来呵，我们来，昆仑山惊邙山呆；展我治黄万里图，先扎黄河腰中带 —
神门平，鬼门削，人门三声化尘埃！望三门，门不在，明日要看水闸开。责

令李白改诗句：“黄河之水手中来！” 

It is known that Li Bai’s original poem included the line, “ Can’t you see that the 

Yellow River comes from heaven!” He Jingzhi replaced “heaven” with “our hands”as 

a declaration of human domination. Chinese poems before the twentieth century 

usually expressed admiration and respect for the power of nature. 
347 

In contrast, 

poems written in the twentieth century, in particular in the Mao era, generally praised 

people’s triumph over nature. Filled with revolutionary romanticism, He Jingzhi’s 

poem reflected the dominant ideology of the Great Leap Forward. As David Pietz has 

suggested, like the Nationalist regime and the Japanese invaders, Mao’s People’s 

Republic targeted the Yellow River.
348 

Indeed, as He Jingzhi claimed, the water of the 

346 For the whole poem, see He Jingzhi Wenji Vol.1 贺敬之文集（Beijing: Zuojia chubanshe, 2005） 
347 See Mark Elvin, The Retreat of the Elephants: an Environmental History of China (New Haven: Yale 

University Press, 2004). 
348 David A. Pietz, The Yellow River,2015. 
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Yellow River in 1958 appeared to be increasingly coming from “our hands.” Since the 

completion of the concrete dam in the 1960s, the water of the Yellow River has had to 

flow through the dam to drive turbines and irrigate arable lands of the central plain. 

However, the inappropriate human “hands” in turn had to be remodeled to be 

more in accord with the nature of the river. Therefore, the river is not simply inert 

material. Instead, it actively communicates with people in its own ways. After all, 

rivers like other topographical structures have a much longer history on the earth than 

human beings do. It has just showed our arrogance and ignorance when we have 

claimed to have tamed or conquered the rivers. There is no doubt that human society 

has many significant technological achievements to its name. When we employ 

concrete dams and steel turbines to transform waterpower into electricity, however, 

the case of Sanmenxia reminds us that it is not so much a trophy wrested from an 

enemy, but a gift bestowed on us by nature. 
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Chapter 5 

Reservoir Displacement and Frontier Reclamation: the Impact of the Sanmenxia 

Hydropower Project on the Neighboring Communities 

Introduction 

A mega-project like Sanmenxia promised to produce a tremendous amount of 

energy by means of damming the river and directing the flow of water through 

turbines. It also promised to spure, agricultural output through controlling floods and 

expanding the irrigation of arable land. In the process, however, the building of a 

reservoir would submerge some farmland, villages, and towns. In order to mitigate the 

negative impact on the national economy, and particularly on agricultural production, 

the People’s Republic chose to resettle residents displaced from their homes in the 

region that became the reservoir in frontier regions where they were required to 

reclaim uncultivated land. Along with state administrators and engineers, hundreds of 

thousands inhabitants along the Yellow River were involved in the building of the 

mega-project. In other words, the Sanmenxia hydropower project on the Yellow River 

was not only a technical project but also a political and social one. 

Through exploration of county and provincial archives in Henan and Gansu, this 

chapter focuses on Sanmenxia reservoir migrants from Henan. This group of reservoir 

relocatees matters not only because that they haven’t been studied by other scholars, 

but also due to their unique experience during the whole resettlement process in the 

context of socialist collectivization and the Great Leap Forward. Many of them were 
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first resettled in Dunhuang(敦煌), a frontier oasis in Gansu, and then returned to 

Henan privately. Some of them were then resent back to their residences on the 

frontier and some made the trip, back and forth several times. Unable to acclimate 

themselves to the natural environment and native communities in Dunhuang and 

forbidden to return to their native Henan, most relocatees had nowhere to call home 

during those years. Through examination of the migration of Henanese from their 

homes in the region around Sanmenxia to the frontier around Dunhuang, this chapter 

unveils the previously largely forgotten or ignored social consequences of the 

otherwise well-known Sanmenxia hydropower project. 

As discussed in previous chapter, different designs of the dam determined the 

size of the area to be submerged and the number of people to be displaced. To have 

enough space to reserve water for flood control and electric generation, almost 

200,000 residents along the river above the dam had to be relocated. This involved 

eastern Shaanxi, southern Shanxi and western Henan provinces. By means of 

interviews with reservoir relocatees, Leng Meng, a reportage literature writer, has 

uncovered the miserable experience of Sanmenxia reservoir relocatees in Shaanxi 

province.
349 

Being displaced from their houses and farmlands, those reservoir 

residents were involuntarily resettled in Ningxia(宁夏)，a heavily Muslim populated 

neighboring province. Later, upon hearing that their farmlands would not be 

inundated, thanks to the adjustment of the dam design, they wanted to return to their 

homelands. Unfortunately, those lands had already been occupied by state-owned 

349 Leng Meng 冷梦, Huanghe dayimin(The Yellow River great migration)黄河大移民, (Xi’an: Shannxi lvyou 

chubashe,1998). 
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farms and military institutes. After years of collective struggle, those relocatees 

reluctantly compromised with state authorities and settled for getting back only part of 

their lands. Using firsthand oral materials, Leng Meng, for the first time, has 

presented the poignant social consequences of the Sanmenxia hydropower project to 

readers. Leng nonetheless has left out the experience of reservoir relocatees from 

Henan, in particular residents from right near the dam site. 

More recently Hu Yingze has discussed the Sanmenxia reservoir’s impact on the 

shoaly lands shaped by the river and villagers along the Yellow River between 

Longmen(龙门) and Tongguan(潼关). He concludes that Sanmenxia reservoir has 

degraded the ecological system of the river valley between Shannxi and Shanxi by 

creating destabilized shoaly lands along the Yellow River.
350 

In general, studies of reservoir displacement have focused on the even larger and 

more recent project of the Three Gorges dam in the upper Yangzi River valley. Until 

now,. reservoir resettlements in Henan in the late 1950s and early 1960s have been 

mentioned only in passing as sources of historical lessons for the Three Gorges 

project rather than being taken as research subjects in themselves.
351 

My approach in this research is partially inspired by James Scott’s analytical 

framework, such as state-space versus non-state space, high modernism, and states’ 

350 Hu Yingze 胡英泽, Liudong de Tudi: Ming Qing yilai Huanghe Xiaobeiganliu Quyu Shehui Yanjiu (Floating 

Lands: Regional Social Study of Xiaobeiganliu since the Ming and Qing Dynasties)流动的土地( Beijing: Beijing 

Daxue Chubanshe,2012). 
351 For example, see Jun Jing, “Rural Resettlement: Past Lessons for the Three Gorges Project.” The China 

Journal 38. (July, 1997), pp.65-92. Li Heming, Paul Waley and Phil Rees, “Reservoir resettlement in China: past 

experience and the Three Gorges Dam.” The Geographical Journal 167. 3. (September 2001), pp.195-212 . Jing 

Jun’s study of the role of non-official memory in a relocated community affected by hydroelectric projects on the 

Yellow River in the northwest. See, Jun Jing, “Villages Dammed, Villages Repossessed: A Memorial Movement in 
Northwest China.” American Ethnologist 26. 2. (May, 1999), pp.324-343. Another exception is Mou Mo and Cai 

Wenmei’s study of Xin’an River hydropower project resettlement, see Mou Mo, CaiWenmei, “Resettlement in the 
Xin’an River Power Station Project,” in Dai Qing eds. The River Dragon Has Come! The Three Gorges Dam and 

the Fate of China’s Yangtze River and Its People (Armonk: M.E. Sharpe, 1998),pp.104-123. 
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consistent simplification effort in history. The Yellow River valley could be 

understood as a space created through the interactions among people, nature and state 

in the past thousands of years. Being influenced by global high modernism first 

embraced in the “West,” the PRC planned to build dams and reservoirs, which could 

be seen as state-space transformed from natural and civilian spaces. To create this 

state-space in the middle Yellow River region, residents in the valley had to be 

immediately resettled somewhere else at the direction of the state power. 

In addition, from the perspective of the state, every person is a valuable laborer, 

every drop of the river and every inch of its territory are precious economic resources. 

In this view, labor, water, and land are simply different forms of energy carriers. 

Making them legible could maximize the state’s ability to extract energy for state 

projects. Therefore, in the case of the Sanmenxia reservoir displacement, transforming 

the so called “wasteland” into fertile farmland for the socialist state became 

‘honorable’ assignment to those displaced peasants or cultivators. And yet, “designed 

or planned social order is necessarily schematic; it always ignores essential features of 

any real, functioning social order.”
352 

In this process, those reservoir relocatees’ 

physical residences would be submerged by the state reservoir or simply demolished. 

It was hard for them to earn their living without admission to local communes. 

Mobilizing Reservoir Inhabitants to Go to Dunhuang 

Shanxian(陕县) and Lingbao(灵宝) counties are located in western Henan, at the 

edge of the Loess Plateau. Like most other areas of Henan, the local economy of the 

352 James Scott, Seeing Like a State: How Certain Schemes to Improve the Human Condition Have Failed (New 

Haven: Yale University Press, 1998), p.6. 
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two counties centered on agriculture. Yet, unlike the central plain in the east, less than 

10% of the area was flat, the rest were hills or mountains. The most fertile lands lay 

along rivers, in particular the Yellow River. Unfortunately, those were the lands that 

would be submerged by the rising reservoir. 

Figure 20. Routes of migration from Sanmenxia to Duanghuang.(Google Map) 

According to the Republican gazetteer of Lingbao, most inhabitants had lived 

there for many generations without leaving their villages. During the Republican era, 

local elites used to complain that local residents of Lingbao and Shanxian lacked 

political consciousness and collective awareness. Most villagers were indifferent to 

the baojia system. 
353 

In contrast, through land reform, distributing lands and other 

assets to peasants, the Communist government demolished previous economic and 

political orders which centered on landlords and gentries in rural China. Instead, in 

the early 1950s, it successfully extended party branches to villages, enhancing its 

political dominance in rural area. 

Nonetheless, from the state’s perspective, “following the model of the Soviet 

353 Lingbao xianzhi bianzhuan weiyuanhui, Lingbao Xianzhi(Lingbao gazetteer)灵宝县志, 1936, pp.94-95. 
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Union, the country’s economic priority was rapid industrialization. Thus, it practiced 

extractive policy on Chinese peasants.”
354 

To some extent, along with its land 

reclamation project, this industrialization first policy also affected government’s 

investment to reservoir displacement. According to the socialist ethos propagated by 

the state, sacrificing the benefits of a certain number of peasants was necessary for the 

good of the country as a whole. In general, the intimate relationship between the 

Communist regime and Chinese peasants was sustained until hunger drove millions of 

peasants to death in the late 1950s.
355 

Yet, for residents of Sanmenxia reservoir 

region, the tension started a few years earlier. 

After the Sanmenxia project plan was passed by the state council in July, 1955, 

state and local administrators commenced to remove inhabitants in the designed 

reservoir area from early 1956. In the very beginning, many reservoir relocatees 

preferred to move upward, resettling in higher altitude places not far from their old 

homes, so that they still had access to their farmland before the waters rose. Therefore, 

local cadres of Shanxian and Lingbao proposed to resettle reservoir relocatees at 

higher altitude places in the two counties, which was called internal resettlement, to 

minimize resettlement cost and adverse consequences. 
356 

Meanwhile, the nascent socialist state started a national land reclamation 

project, as an important component of the so called socialist construction. This project 

354 Robert Ash, “Squeezing the Peasants: Grain Extraction, Food Consumption and Rural Living Standards in 
Mao’s China,” The China Quarterly 188. (Dec., 2006), pp.959-998. 
355 See Frank Dikotter, Mao’s Great Famine: the History of China’s Most Devastating Catastrophe, 1958-1962 

( New York: Walker &Co., 2010); Yang Jisheng, Tombstone: the great Chinese famine, 1958-1962 (New York: 

Farrar, Straus and Giroux, 2012). 
356 Henansheng yimin gongzuohuiyi fenzutaolun ziliao huiji (Henan province displacement affair conference 

group discussion records)河南省移民工作会议分组讨论资料彚集 (1956), J149/05/396, Henan Provincial 

Archives (hereafter HPA), Zhengzhou, Henan. 
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requested densely populated provinces to send laborers to frontier areas, such like 

Xinjiang, Inner Mongolia and Heilongjiang, for land reclamation.
357 

Henan was 

among those populated regions. As positive response to the call from the central 

government, Henan provincial leaders decided to send four million people to the 

frontier regions before 1959.
358 

People in poor villages, especially those who 

frequently suffered from natural disasters, became the major candidates for 

reclamation resettlement. In addition, people who were affected by hydraulic and 

hydropower projects or other public projects were also drafted to join the state 

organized resettlement. The Henan provincial government assigned quotas to its 

counties and cities. Therein, Lingbao and Shanxian were asked to send 7000 migrants 

to resettle at Dunhuang, a frontier county in the northwest, to undertake land 

reclamation. Considering the task of Sanmenxia reservoir displacement, both central 

and local cadres agreed that sending reservoir residents to Dunhuang would kill two 

birds with one stone. 

Ideally, the process of resettlement was divided into three phases: first, 

357 Henry G. Schwarz, “Chinese migration to north-west China and Inner Mongolia 1949-59.” The China 

Quarterly 16. (1963), pp.62-74; Rose Maria Li, “Migration to China’s Northern Frontier, 1953-82.” Population 

and Development Review 15. 3. (Sep.,1989),pp.503-538. Population resettlement in China after 1949 was not only 

for land reclamation, but also for political and military purposes, see Judith Shapiro, Mao’s War Against Nature: 

Politics and the Environment in Revolutionary China (Cambridge:Cambridge University Press, 2001), chapter 4 

War Preparations and Forcible Relocations; Gregory Rohlf, Building New China: Colonizing Kokonor: 

Resettlement to Qinghai in the 1950s (Lanhan, MD: Lexington Books, 2016). 
358 Guanyu 1956 chungengqian yimin kenhuang gongguode baogao(Report on the work progress of resettlement 

reclamation before the spring of 1956)关于一九五六年春耕前移民垦荒工作的报告(1956), J149/05/396, HPA, 

Zhengzhou. In general, there were about 529,000 migrants from Henan province migrated to frontier regions, 

among them,aound 92,200 migrated to Gansu.See Shen Yimin 沈益民 , Tong Shengzhu 童乘珠, Zhongguo Renkou 

Qianyi (The Population Migration in China ) 中国人口迁移( Beijing: Zhongguo tongji chubanshe,1992). 

For studies on frontier reclamation resettlement in other provinces, see Zhao Rukun 赵入坤, “Ershishiji 

wuliushiniandaide zhongguo bianjiang yimin” (Chinese Frontier migration in the 1950s and 1960s)二十世纪五六

十年代的中国边疆移民, Zhonggong dangshi yanjiu 2.中共党史研究 (2012), pp.52-64; Gregory Rohlf, Building 

New China, Colonizing Kokonor: Resettlement to Qinghai in the 1950s (Lanham: Lexington Books, 2016).. 
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mobilization or education and persuasion aimed at winning the co-operation of 

relocatees; second, relocation or the payment of compensation for old houses and land 

prior to the allocation of new land, the construction of new houses and new site 

infrastructure; third, production development or providing the means of production to 

generate improved incomes.
359 

In fact, however, the socialist collectivization and the 

Great Leap Forward simplified the process and aggravated the hardship of Sanmenxia 

reservoir migrants. 

Political assignments from the central government to move people in and move 

people out were given high priority by local governments. From the Communist 

cadres’ perspective, successfully accomplishing reservoir displacement required 

ideological and political education of the masses.
360 

To mobilize the masses, the 

state needed to organize an efficient team of propagandists and use force when 

necessary. County governments summoned village cadres and activists for meetings, 

informing them about the resettlement decision, and further training them on how to 

mobilize the masses. Through years of building political revolution and land reform, 

the Communist Party had developed a party-centered administration and 

mobilization tactics in rural China.
361 

As to essentials of state propaganda, first, it 

underlined that the project would bring safety and economic prosperity to 80 million 

people in the lower river region of the central plain. In contrast to this achievement, 

the sacrifice of the interests of tens of thousand residents of the area turned into the 

359 Elisabeth J. Croll, “Involuntary Resettlement in Rural China: The Local View.” The China Quarterly 158. 

(June, 1999), p.469. 
360 Henansheng yiminweiyuanhui 1956 nian gongzuozongjie(1956 Annual summary of Henan province migration 

commission)河南省移民委员会 1956 年工作总结(1956), J149/05/396, HPA, Zhengzhou. 
361 Odoric Y. K. Wu, Mobilizing the Masses: Building Revolution in Henan (California: Stanford University Press, 

1994). 
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reservoir was minor. The people of socialist China, in their view, would honor 

reservoir migrants for their selfless contributions to the socialist enterprise. 

In Henan, from mid-February of 1956, in addition to the mobilizing efforts of 

local cadres and activists, local governments of the two counties also organized 

primary school teachers, students, amateur troupes to perform drama and patter in 

streets and markets. They took advantage of broadcasting and group meetings, to 

inform people of the economic benefits and political significance of the reclamation 

resettlement program and the hydropower project. 

In addition, cadres from Gansu also came to Henan to assist with the 

mobilization. Through visiting villages and households, the group tried to address 

migrants’ concerns and overcome their hesitation. It was said that under the leadership 

of the Communist Party, the people of Dunhuang people had eliminated flood and 

drought disasters by using river and spring waters for irrigation. In contrast, many 

places in western Henan region still “rely on heaven for food” (靠天吃饭), because 

no efficient irrigation system was available. Those cadres positively presented the 

agriculture-friendly natural environment and unsophisticated indigenous residents in 

Dunhuang to the communities target for displacement, hoping they would overcome 

selfishness and embrace the socialist construction enterprise. 

To accomplish the quotas assigned from their supervisors, many resettlement 

administrators chose to exaggerate the advantages of the move-in area while 

downplaying the challenges. For example, some cadres eulogized Zhangye(张掖), 

“There are green mountains, rivers flow continuously, a lot of cattle and sheep wonder 
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on the grassland. There is no worry about food, because granaries are full of grain, 

there are tractors to plow land and electric bulbs to light up the darkness. Schools and 

hospitals are everywhere. Socialism relies on hard work, our happy life shall last for 

ten thousand generations.(山上山下绿油油，河里的水儿不断流，牛羊成群牧草旺，

粮食满仓不发愁，机器耕地电灯亮，学校医院到处有，社会主义靠劳动，幸福生

活万代留)”
362 

Seeing is more persuasive than hearing. Thus, from Shanxian and Lingbao 

counties, officially selected migrant delegates and local cadres were sent to inspect the 

prospective resettlement area in Dunhuang. Through communication with Dunhuang 

local officials and residents, the delegation learned that Dunhuang had over 250,000 

mu of arable lands, while the population was merely 40,000. It had an emperitive 

need for laborers from other places to cultivate those lands. Dunhuang’s natural 

environment was very suitable for wheat and cotton cultivation and people in Lingbao 

and Shanxian were experienced in cotton cultivation. Resettling reservoir migrants 

from Lingbao and Shanxian at Dunhuang would not only pave the way for the 

reservoir project; it could also benefit socialist construction. In brief, the delegation 

reportedly concluded that Dunhuang was an ideal resettlement place for reservoir 

migrants from Henan. After the delegation’s return from Dunhuang, both Lingbao and 

Shanxian county governments immediately summoned all district and commune 

cadres for meetings, mobilizing them to work hard to encourage migrants to go to 

Dunhuang. In the meetings, county secretary and magistrate introduced the situation 

362 Gansusheng yiminju Wang Xianzhi tongzhi fayan(Speech by Wang Xianzhi comrade of Gansu province 

migration bureau)甘肃省移民局王宪之同志发言 (1956), J149/05/396, HPA, Zhengzhou. 
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in Dunhuang, proposing slogans like “Migrants are honorable,” “ One person moves, 

ten thousand people are saved,” “One household moves, ten thousand households are 

saved,” “Develop the Northwest, Support the frontier.” 

Indeed, to some extent, such reports and claims were true, but they portrayed 

only part of the reality in Dunhuang. In state propaganda, officials underplayed 

climatic and geographical differences between the two places. As an oasis surrounded 

by the Gobi desert, Dunhuang’s annual precipitation was lower than 50 mm. 

Agriculture expansion was not favored by the natural environment. 

In particular, many reservoir migrants believed that they were expected to help 

cultivate cotton in Dunhuang, Reservoir region peasants were valued for their cotton 

planting skill and experience.Unlike migrants from those disaster harassed regions, 

according to the party secretary of Shanxian, Sanmenxia reservoir relocatees resettled 

at Dunhuang to instruct Dunhuang peasants on cotton planting.
363

Thus, with this 

agricultural advantage underlined by officials, many reservoir peasants believed they 

would be respected in Dunhuang. 

State Coercion and Migrant Anxiety 

Meanwhile, officials also adopted repressive measures. Those who resisted 

corporation with the government or complained about resettlement were criticized as 

ideologically and politically backward. Even worse, for those who were classified as 

landlords, rich farmers or people with criminal records, any complaints against the 

363 Sanmenxia yimin weiyuanhui 三门峡移民委员会, Haoshuji zai yimin gongzuohuiyi shang de dongyuan 

baogao(Secretary Hao’s Mobilization report in the migration work conference)郝书记在移民工作会议上的动员

报告(1956), folder 91/3, Sanmenxia City Archives (hereafter SCA), Sanmenxia, Henan. 
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resettlement program would be criticized as counter-revolutionary rumors. The 

Communist revolutionary theory justified political suppression of different voices 

before and during the displacement process. In other words, the government was 

trying to enforce a socialist moral judgment upon the displaced community. 

Moreover, considering that the Communist Party had successfully built up its 

authority through land reform in rural China, even though many peasants were 

reluctant about leaving their relatives and properties behind, very few of them dared 

to express their personal opinions on resettlement in public. Therefore, although the 

government claimed that they respected the opinions of reservoir residents and 

would accept as migrants only those families who volunteered to go, the ethos and 

political pressure that the state created suffocated different voices, forcing those 

villagers to go wherever the government sent them. 

According to official reports, upon hearing the reclamation resettlement program, 

more than 1,000 people in Lingbao and Shanxian counties voluntarily submitted 

application or pledge letters to the provincial government, asking to migrate to Gansu. 

It was said that people were enthusiastic toward the resettlement program. Fathers 

encouraged sons, wives encouraged husbands, brothers encouraged each other to 

apply for reclamation resettlement program. Nonetheless, in many cases, this 

enthusiasm to migrate turned out to be illusions created by local officials. When the 

migration actually started, many pledged villagers were reluctant to leave. Some even 

jumped off the train when the journey started. 

Nonetheless, to be resettled in the frontier zone, people had to meet the criteria 
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established by the government. Under the influence of Marxist theory and the Chinese 

Communist Party’s class analysis in rural China, the government took the migrants’ 

class identities and physical strength as the standards for selecting qualified migrants 

for the frontier area. Only people with superior class identities, such as poor peasants 

and middle peasants were prioritized to be selected. Also, the reclamation resettlement 

valued laborers. Families with seniors and children were considered as potential 

burdens for the frontier places, thus those families were not preferred for migration. 

In state propaganda, being a reclamation migrant or a reservoir migrant was 

honorable. Migrants were glorified in public propaganda for their selfless sacrifice for 

the public good. In fact, however, many potential migrants worried about the 

forthcoming resettlement. The sense of “it is always hard to leave one’s hometown 

however poor it may be” was common among migrants, in particular among seniors. 

In villages along the Yellow River, a sense of uneasiness spread out, some villagers 

started to sell their furniture, some spent their days on drinking and eating, with no 

passion for work. Some seniors said, “ (Rather than leaving) we had better consume 

some poison and die in Shanxian.”
364 

In contrast, young people were more curious 

about the outside world. They were usually pro-resettlement and easily mobilized, 

although they often had their own personal motivations. Some wanted to become state 

employees by working on state farms, some wanted to travel far away for sightseeing, 

while some wanted to escape conscription into the army.
365 

364 Guanyu wosheng chungengqian xiangshengwai yimin gongzuo de juti buzhide yijian(Guideline on 

inter-province migration before spring)关于我省春耕前向省外移民工作的具体布置的意见 (1956), J149/05/396, 

HPA, Zhengzhou. 
365 Zhang Xueqing tongzhi zai shengyimin gonguohuiyi shang de fayan (Comrade Zhang Xueqing’s talk in the 

provincial migration conference)张学清同志在省移民工作会议上的发言(1956), J149/05/396, HPA, Zhengzhou. 
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The state also allowed close relatives of reservoir migrants to apply for 

resettlement so as to encourage the principals to go. In order to remain with or to 

reunite with their families, many people who were technically not affected by the 

reservoir applied for migration to Dunhuang, including former landlords and other 

politically “backward” people. In those cases, county resettlement committee would 

consult commune cadres for their evaluation of the applicants. For instance, Su 

Yuren(苏玉仁), a former landlord from Shengli agricultural commune in Henan, 

applied for migration to Dunhuang to reunite with his family. In the letter that the 

commune cadre addressed to the county resettlement committee regarding this case, 

he said that Su had not behaved well in multiple political movements. At the 

beginning of collectivization, he was sentenced to two years confinement in the 

commune from 1956 to 1958. Moreover, commune cadre criticized the motivations of 

Su expressed in his application, that “his wife was afraid of intensive labor during 

confinement period; and that he intended to get rid off his identity as a landlord by 

moving to another place.”
366 

In official vetting practice, regardless of applicants’ political identities, 

laoshi(老实) became the criteria for cadres to assess the qualification of migrants. 

Unlike just honest, laoshi underlined discipline and obedience in this context. 

Ironically, although Su was labeled as dishonest(不老实) by commune cadres, they 

were happy to see Su leave, thus relieving their community of a troublemaker. Despite 

the fact thatsuch migrants potentially threatened it was negative for the stabilization of 

366 Lingbaoxian yiminweiyuanhui 灵宝县移民委员会, 1957nian yimin qinyou waiqian shenqingshu(Long 

distance migration application letters from relatives of migrants, 1957) 1957 年移民亲友外迁申请书, folder55, 

Lingbao County Archives(hereafter LCA), Lingbao, Henan. 
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resettlement program in Dunhuang, many “politically backward” people like Su were 

sent to the frontier region for land reclamation resettlement. 

In the 1950s, through the movements to suppress of counter-revolutionaries, to 

Resist America and support Korea, and to carry out land reform, the Communist Party 

had solidified its power and had won the support of most people in the country. In 

particular the government was popular among rural residents. People of lower classes 

sincerely trusted and supported the Communist Party’s leadership and policies. In 

addition, austerity, altruism, serving the people, sacrificing private benefit for public 

good, all these merits had been linked with the Communists. The party constructed 

the migrants as moral models with the hope that they would follow the party and 

devote themselves to socialist construction. Therefore, moralization turned out to be a 

core part of the mobilization. Throughout the mobilization process, the party was 

trying to imbue the migrants with a sense of socialist morality, though it was not yet 

fully developed at this time. Having been “liberated from the old society” by the 

Communists, it was time for those peasants to pay back, by sacrificing their private 

benefits for the national good. In this political atmosphere, most migrants found it 

hard to disagree with government’s resettlement programs. Very soon, the two 

counties finished registration of migrants, it was said that around 7,879 reservoir 

inhabitants were actually resettled at Dunhuang, more than the 7000 original 

assignments from the central government. In other words, the Sanmenxia reservoir 

resettlement was not merely physical coercion, it was institutionalized coercion 

through ideology construction, top-down bureaucratic operation and rural 
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collectivization. 

Arrival at Dunhuang 

In the night of March 12, 1956, the first group of selected migrants started their 

journey to Dunhuang, accompanied by resettlement cadres. They needed to take the 

train to Hongliuyuan(红柳园 ) railway station in the west of Zhangye in Gansu, then 

took buses to Dunhuang, spending at least 7 days and nights to get their destination. 

When they transferred at Hongliuyuan railway station, in order to prevent the 

spreading of cotton bollworm, Gansu government requested that all migrants’ clothes 

be steamed. Without expectation of this, many migrants felt they were being 

discriminated against. In addition to being humiliated, they worried that steaming 

could damage their clothes. In particular, some seniors were upset when Gansu 

administrators took away their garments for steaming.
367 

Nonetheless, all sanitizing 

was done before the migrants’ arrival at Dunhuang. 

Although the resettlement program at Dunhuang was initiated to support state 

hydroelectric and land reclamation projects, the central and local governments left 

specific resettlement responsibilities to Dunhuang inhabitants and Henan migrants 

themselves. For example, local officials asked the farmers of Dunhuang to 

accommodate migrants temporarily, until they had time to build their own residences. 

Even before the arrival of migrants, Dunhuang government officials visited 

every household to persuade indigenous residents to prepare for the arrival of 

367 Shi Yun 石耘, “Huanghe Sanmenxia kuqu yiminqingku qingkuang gaisu” (An overview of the Yellow River 

Sanmenxia reservoir clearance ) 黄河三门峡库区移民清库情况概述, Sanmenxia Wenshiziliao 17 三门峡文史

资料(2007), p.110. 
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migrants from Henan. Migration officials argued that “socialist construction needs 

people, it is to be done for the people, and nothing could be done without people 

(labor).”
368 

Despite the fact that many migrants from Henan were struggling against 

displacement, in the Gansu officials’ propaganda designed to mobilize the indigenous 

community, those migrants were appraised as socialist models. “ Henan people are 

progressive in mind, with high political consciousness. They have actively responded 

to the call of the country, leaving their hometown behind for Gansu to support state 

socialist construction. We should learn from their high socialist consciousness and 

patriotism.”
369 

Before the migrants’ arrival, local cadres persuaded some indigenous 

residents and ordered others to assist with the resettlement of migrants. 

Moreover, Gansu cadres also organized native residents to stand in line to 

welcome migrants from Henan at the railway station. They also held a welcome 

celebration thereafter. In order to reduce the cost of resettlement, most migrants were 

settled separately in different agricultural communes. There were only a few newly 

built houses. Most migrants shared lodgings, as well as living goods with local 

families. Dunhuang county promised to have “eight things” (八有) ready for migrants 

upon their arrival: housing, kang(bed), stove, vat, flour, light, oil and meal. 
370 

In the beginning, many migrants highly appreciated the hospitality expressed by 

Dunhuang residents. But in one official report, it said that Henan migrants attributed 

368 Gansusheng yiminju Wang Xianzhi tongzhi fayan(1956) J149/05/396, HPA, Zhengzhou. 
369 Ibid. 
370 Henansheng fushengzhang, shengyiminweiyuanhui zhuren Jia Xinzhai guanyu Henansheng 

yinianlaiyimingongzuo de jibenqingkuang de baogao(Vice governor, director of Henan migration commission, Jia 

Xinzhai’s report on the migration work in Henna)河南省副省长省移民委员会主任贾心斋关于河南省一年来移

民工作的基本情况的报告(November 9th, 1956), J149/05/0397, HPA, Zhengzhou. 

214 



  

the hospitality to state leadership, saying that “Chairman Mao and the Communist 

Party are so considerate, making us feel welcomed wherever we go. We must settle 

down in the frontier region, devoting ourselves to socialist construction, thus to repay 

the solicitude and expectation from Chairman Mao.”
371 

Thanks to the assistance from 

indigenous people, most migrants could join in collective agricultural production in 

the second day after their arrival. In order to encourage migrants to participate 

actively in agricultural production, the Dunhuang government honored labor models 

among migrants. 

To strengthen the bond between migrants and local inhabitants, local women 

cadres also acted as match makers. In the first year of resettlement, some migrants 

became engaged to or married indigenous mates. In Dunhuang county, there were 7 

migrant-indigenous marriages and 24 engagements, 21 couples in relationships, and 

50 households in sworn kinships.
372 

It appeared that migrants and indigenous 

residents got along well, like a big family. 

Tensions between Migrants and Dunhuang Inhabitants 

And yet, this officially cultivated harmonious situation didn’t last long. Different 

living habits, housing issues, different approaches to agricultural production, the dry, 

windy and cold weather in Dunhuang, all aggravated migrants’ homesickness. 

Tensions between Henan migrants and local communities turned worse. 

In daily life, without any property, migrants often borrowed donkeys, mills and 

371 Henansheng yiminweiyuanhui 1956 nian gongzuozongjie(1956 Annual summary of Henan province migration 

commission)河南省 1956 年春季向省外移民工作的总结报告 (1956), J149/05/396, HPA, Zhengzhou. 
372 Zhangye zhuanqu 1956 nian yiminanzhi gongzuo jianchabaogao (Report on 1956 migrants resettlement in 

Zhangye district)张掖专区一九五六年移民安置工作检查报告(1956), 138/004/2521-2, Gansu Provincial 

Archives(hereafter GPA), Lanzhou, Gansu. 

215 



 

crates from local households without any forms of payment; some living goods were 

damaged or lost by migrant borrowers; some local residents were reluctant to share 

their goods with their new neighbors or would do it only for unreasonable prices, 

making migrants feel unwelcome.
373 

The migrants were struggling to get used to the 

sandy and freezing environment. 

Figure 21. Google satellite map of Dunhuang area. 

In addition, the shortage of drinking water was a challenge for migrants. 

Surrounded by the Gobi desert, surface water in Dunhuang was precious. Most 

households built cellars to collect rain to serve as people’s and livestock’s drinking 

water. For Henan migrants, however, they felt awkward in sharing the same water 

cellar with livestock. But they had no other choice. Meanwhile, local residents 

became upset when migrants used water from the cellars to wash clothes, which they 

considered to be a huge waste in the arid natural environment. 

Trees and shrubs were rare and valuable in Dunhuang, because they were used to 

protect villages from the threats of sandstorms and moving dunes. Without any 

Ibid. 
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experience of living in the desert, some Henan migrants felled trees to use for fuel, 

which behavior was not appreciated by local residents either. Compared to Dunhuang, 

the hometown of those Henan migrants was much warmer in winter. There were more 

rivers and annual precipitation. Despite the hilly topography, the soil and climate still 

made farm work easier than in Dunhuang. Migrants resettled in Dunhuang for 

farmland expansion, but it turned out that most of the so called waste or virgin land 

was not arable. Their reclamation efforts destroyed the fragile ecology of meadows 

and other types of land surrounded by Gobi desert. In short, Henanese migrants were 

struggling to acclimate themselves to the natural environment of Dunhuang. 

Not being able to open up new farmland, most migrants had to work on the 

same land as local inhabitants. As members of communes, migrants complained the 

way how local commune cadres recorded work points and detained payments. Many 

reflected that they earned fewer working points than local residents while doing the 

same work. For instance, in Fengquan(丰泉) commune of Nuanquan(暖泉)district, 

migrant Liu Yongzhi(刘永治 ) worked together with local commune members on the 

same field to remove wheat straws. While native commune members got 18 points 

each day, Liu got only 12 points. During harvest, 16 migrants reaped 9 mu, 20 local 

villagers reaped 7 mu, but natives got extra 8 points than migrants each day. 

Even worse, violent confrontations between migrants and local residents were 

not rare. In January of 1957, a massive gang fight, which involved hundreds of 

migrants from Henan and natives, happened in Minle (民乐) county on the southeast 

of Dunhuang. Although reservoir migrants were not directly involved , the tension 
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spread everywhere in Gansu.
374 

In Dunhuang, violent confrontation was limited to 

the individual level. Despite the Gansu government’s endeavor to mitigate the conflict, 

tensions between local residents and migrants did not diminish in the absence of a 

comprehensive solution for migrants’ housing and living issues. 

Although native residents of Dunhuang had helped migrants to settle down in the 

beginning, their assistance was not absolutely voluntary and sustainable. Under the 

pressure of socialist moralization from local administration, they were urged to 

contribute to the socialist enterprise, reservoir displacement and frontier reclamation. 

They did so, by sharing their foods, dwellings and other resources with peasant 

brothers from Henan. Yet, they were not able to afford this selfless socialist enterprise 

in a long term. As agricultural households, they also expected good returns. 

Unfortunately, limited financial support from government and economic hardship of 

migrant families made it impossible. Therefore, complaints and tensions gradually 

replaced respect and expectation between natives and migrants. As for migrants, 

without comprehensive preparation for the harsh environment in the northwest, 

mentally or physically, many were deeply disappointed at their resettlement places. 

This led many of them to return to Henan shortly after their arrival at Gansu. 

Tensions between Migrant Cadres and Native Cadres. 

In order to coordinate migrants with local administrations. Every group of 

migrants was accompanied by cadres from Henan, who were called migrant cadres. 

Instead of friendly cooperation, local cadres of Dunhuang worried that migrant cadres 

374 Guanyu Minlexian yimin zinaoshijian de chuli baogao(Report on migrants riot in Minle county)关于民乐县移

民滋闹事件的处理报告 (April 12, 1957) 138/004/2521-2, GPA, Lanzhou. 
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might take over their power. Therefore, they excluded migrant cadres from decision 

making in the communes. According to state policy, migrant cadres were supposed to 

act as moderators between migrants and local cadres in case of any confrontations. 

Being excluded by local cadres, they turned passive toward helping migrants to settle 

down in Dunhuang. For instance, migrants cadre Liu Shuanzhou(刘栓周) said, “local 

cadres didn’t trust me, migrants also complained about the difficulties living in this 

place. I had better leave all those issues alone. If migrants go back to Henan, so will 

I.”
375 

Meanwhile, some local cadres discriminated against migrants, inpatient to deal 

with the problems of migrants. Wang Yukuan(王玉宽 ), accountant of the fifth 

production team, Hongdun commune, yelled at migrant who reached him for help, 

“ Get out of here if you don’t want to stay, who the hell invited you here!” 376 

During the anti-rightist movement, some migrant cadres were labeled as rightists. 

Chen Zhaoxiang(陈兆祥), who worked as secretary of the grain office of Lingbao 

county, volunteered to resettle at Dunhuang. He was appointed as cadre in the 

financial and trade department of Dunhuang county government. Because of the 

unequal treatment and housing difficulties, many displaced peasants from Henan 

resorted to Chen for help. Chen could do nothing but write a letter to the vice 

secretary of Zhangye city, urging the government to offer solutions. In 1957, with the 

rise of the anti-rightist movement, Chen’s letter and his meetings with Henan migrants 

375 Duanhuangxian renminweiyuanhui minzhengju 敦煌县人民委员会民政局, Guanyu1956-1959 nian yimin 

gongzuo de anpai, zongjie, baogao(Arrangement, Summary and Report of migration work, 1956-1959) 关于五六

至五九年移民工作的安排、总结、报告 (1959) folder 34, Dunhuang City Archives(hereafter DCA), Dunhuang, 

Gansu. 

376Zhonggong Dunhuangxian weiyuanhui mishushi 中共敦煌县委员会秘书室 , Liuyue fanjiyimin qiangkuang 

tongbao(Bulletin of Returned migrants in June) 六月份返藉移民情况通报 (1957), folder 349, DCA, Dunhuang. 
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were criticized by his colleagues as evidence of anti-government, anti-party activities. 

Moreover, along with Chen, cadres from Henan were labeled as “anti-party group” 

because “ they incited disturbances among Henan migrants.”
377 

In June 1958, 

following one month of denouncements of Chen, he was officially sacked from the 

party and the government and sent to Huangdunzi(黄墩子) state farm for labor 

education. Moreover, his wife was also sacked by the state run food company that she 

worked for due to her marriage with a “rightist.” 

Housing Issues 

Before the departure of migrants to Gansu, the government had promised to 

build new dwellings for them. Unfortunately, limited budget from the central 

government made the promise nil. With the rise the Great Leap Forward movement, 

Communist cadres criticized the initial housing building policy, saying that central 

and local governments should leave the construction task to agricultural cooperatives 

and communes. Most migrants lived temporarily in houses of local families, although 

the government promised to provide new houses for migrants. The very limited 

number of newly built houses for migrants were in bad shape, many without doors, or 

walls were too thin to keep warm. Not being informed by officials about the 

temperature gap in Dunhuang during winter, many migrants were not prepared for the 

freezing cold. Most local people had fur coats in winter while most migrants did not. 

Migrant Fan Shouren(范守仁 ) had 5 people in his household but only one thin quilt, 

377 Wang Yuan 王渊, Dunhuang Yishi(Dunhuang Anecdotes)敦煌轶事(Lanzhou: Gansu renmin chubanshe, 

2005). 
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children in the family were so cold that they couldn’t stop crying and screaming.
378 

To build residences, timbers were necessary. Dunhuang had planted trees but 

they were used to protect the villages and the town from invasion of floating dunes 

and sandstorms. Therefore, buying timbers from other parts of the country was the 

only choice but it was quite expensive. It was impossible for migrants to get timbers 

without financial assistance from the state. Indeed, the central government did give 

limited funds to the Gansu government for migrant settlement. Although the money 

was designed to assist migrants, most of it was misused by county and commune 

cadres for administrative expenditures and even corruption. Two years after arrival, 

some migrants still lived in temporary cellars. In 1959, around 30% migrants in 

Dunhuang had no permanent shelter, they had move to different places frequently. 

Food Issues 

In 1956, the first year of the migrants’ arrival, Dunhuang suffered serious drought: 

without enough water for irrigation, agricultural outputs were lower than expected. 

Under state direction, some cultivated lands and most newly reclaimed lands were 

turned into cotton fields. Food shortage threatened the stability of resettlement from 

the beginning. People in Gansu had only two meals each day, one in the morning 

around 10, another in the evening. In contrast, people usually had three meals a day in 

Henan. With more population but less grain output, many migrant families could get 

only 2 or 3 days grain quotas for each week. 

During the Great Leap Forward, grain shortage in Dunhuang was more severe 

378 Henansheng 1956 nian dongji weiwen yimin he qingkenduiyuan gongzuo zongjie baogao(Henan province 

summary and report on condoling with migrants and youth reclamation team in the winter of 1956)河南省 1956 年

冬季慰问移民和青垦队员工作总结报告( January1957), J149/05/03967, HPA, Zhengzhou. 
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than in Sanmenxia region, although most part of rural Henan suffered serious famine 

during the Great Leap.
379 

“Severe famine has become prevalent, and people have 

been eating tree bark and grass roots to satisfy their hunger. In some areas people have 

consumed all of the geese, dogs, and cats. From last December until now, 2,031 

people have suffered from edema, and 795 have died as a result. Eight townships have 

the highest death rates, and in one commune about 15 percent of those who became ill 

are now dead, including four entire families. In a number of places it is no longer 

possible to carry out any productive labor owing to severe malnutrition.”
380 

Cannibalism is also recorded in Gansu, On April 4, 1961 at Zhangye’s railway station, 

a local peasant named Zhao Yuyin bought 1.5 kg meat and a pair of leather shoes. On 

his way back, he opened his purchases and discovered that the meat was in fact flesh 

from a human head, with a nose and ears. 
381 

No direct historical records shows that 

reservoir migrants starved to death in Dunhuang, but there is no doubt that starvation 

was part of their daily sufferings. 

In addition, it was hard for migrants to get access to medical service conveniently. 

In the winter of 1958, measles and cold were prevalent in Dunhuang, more than 110 

migrant children and seniors died in that year, which caused serious panic among 

migrants.
382 

Even worse, for those who were too sick or too weak to go to work, 

rather than taking care of them with extra nutrition supply, some commune cadres 

379 Anthony Garnaut, “The Geography of the Great Leap Famine,” Modern China 40.3.( 2014), p.324. 
380 Zhou Xun eds. The Great Famine in China, 1958-1962: A Documentary History (New Haven:Yale University 

Press, 2012), p.12. 
381 Ibid., p.67. 
382 Dunhuang remingongshe yimingongzuo zongjiebaogao(Dunhuang people’s commune report on migrants 

resettlement)敦煌人民公社安置移民工作总结报告 (January 5th, 1959), folder 34, DCA, Dunhuang. 
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would reduce those sick migrants’ food quotas, which were already insufficient, 

saying that those migrants did not deserve the food because they had not made 

sufficient contribution to labor. 

As early as 1956, in the very beginning of the resettlement, in order to address 

the uneasiness among migrants, the Henan government sent out a group of 

representatives to Gansu to cheer their contribution to socialist construction. The 

representatives intended to encourage migrants to write promise letters to both 

move-in and move-out party cadres, showing their decision to devote themselves with 

whole hearts to the socialist construction. Moreover, the Henan government also 

mobilized relatives and friends of migrants to write letters to migrants, encouraging 

migrants to settle down in Gansu, bringing honor to their hometown.
383 

Nonetheless, 

inane political propaganda was not able to overcome sufferings and tensions in 

migrants’ daily life. Serious homesickness irresistibly led to a massive return flow of 

migrants to Henan. 

Fleeing Dunhuang 

As aforementioned, local administration’s efforts could not solve daily hardship 

and eliminate the deep rooted native place connection among migrants in a short time. 

Although the state had started to restrict the mobility of rural population, many 

migrants planned to go back to Henan stealthily. Some pretended that they were going 

back to visit their families, or lied that some relatives had died and they needed to go 

383 Guanyu dongyuan yimin chongfan anzhiqu yizhizhi yimin jixu fanji yijiandeqingshi(On mobilizing migrants 

return to resettling place and prevent continuing fleeing) 关于动员移民重返安置区以制止移民继续返籍意见的

请示(March 20th, 1957), J149/06/0407, HPA, Zhengzhou. 
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back for the funerals. 

Yet, the road back to Henan was not smooth. The Dunhuang government 

prohibited bus stations from selling tickets to migrants. To reach the rail station at 

Yumen(玉门), more than 200 kilometers from Dunhuang, migrants had to walk 

through the Gobi desert without any guidance. Government officials monitored 

closely at both move-in and move-out place railway stations. Once identified by 

officials as escaping migrants, they would be coercively sent back to the resettled 

places from which they had intended to escape. 

Meanwhile, some Gansu inhabitants were delighted to see the Henanese 

migrants leaving for home. Party secretary of Xiaotun(小屯) production team of 

Shahe(沙河) commune said:“Henan migrants are politically backward, hard to 

discipline and educate. Their returning to Henan reduces our trouble.” Director of the 

seventh branch of Xiangqian(向前) production team, Li Jimao(李继茂) 

said:“Migrants are panhandlers. They asked everything from us. Their returning to 

Henan relieves our burden.”
384 

Unlike grassroot cadres, provincial level officials 

were aware that the migrants’ resettlement had been assigned by the central 

government. It was their duty to adjust their resettlement policies and persuade 

escaping migrants to go back to Gansu. 

In order to terminate the fleeing of migrants, local government of Gansu asked 

county and commune cadres to show respect to migrants and positively respond to the 

needs of migrants. Unfortunately, it was not able to turn around the relationship 

384 Guanyu yimin daoliuqingkuang de baogao(Report on returning migrants) 关于移民倒流情况的报告(August 

20th,1959), 138/004/1721, GPA, Lanzhou. 
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between migrants and natives. In particular after 1958, with food shortage, many 

native commune members complained that migrants took away their resources. “How 

shameless that they are back! They know how to run away but not how to work. They 

should not be given anything to eat!”
385 

Even if they were fortunate enough to make it to their native place in Henan, 

thanks to the collectivization of rural society in the late 1950s, many of them were not 

welcomed but excluded from joining the newly built people’s communes. Upon 

realizing the negative consequences that migrants escaping might cause to state land 

reclamation and reservoir displacement projects, the Henan government prohibited all 

communes from distributing food and other daily necessaries to returned migrants. 

Therefore, many returnees had to resort to their friends or relatives for assistance. 

Some commune cadres in Henan were criticized by their supervisors because 

they sympathized with returned migrants, arranging for them to work in communes or 

helping them to work somewhere else. For example, Da’an(大安) commune accepted 

migrant Zhang Xiaowa(张小娃) into the commune, working as a livestock feeder. 

Through introductions of fellow villagers or friends, many migrant returnees worked 

on the Sanmenxia hydropower project construction field, earning daily wages that 

could support themselves for a while.
386 

With the increasing numbers of returned migrants, they acted collectively to win 

acceptance by the Henan local government. When encountered with officials, 

385 Liuyue fanjiyimin qiangkuang tongbao (1957 ), folder 349, DCA, Dunhuang. 
386Sanmenxiashi yiminweiyuanhui 三门峡市移民委员会, Guanyu dongyuan kuquyimin fandun de 

gongzuoanpai(Arrangement on mobilizing reservoir migrants to return to Dunhuang)关于动员库区移民返敦的工

作安排(1956), 91/1, SCA, Sanmenxia. 
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different returned migrants applied different strategies to resist being sent back to 

Dunhuang.
387 

One strategy was being tough, acting collectively against the 

government, and complaining that the government broke its grand promises, not 

telling them the difficulties in Dunhuang. Some even intended to commit suicide to 

resist official remobilization. Another strategy was being flexible(软), responding that 

they would go back to Dunhuang if others went, and some chose to cry, saying 

nothing. In addition, some male returned migrants shirked responsibility and shifted 

the blame to their mothers or wives, saying that they could not support life on the 

frontier. That may have been true in some cases but it probably also reflected the 

gender discrimination that labeled women as politically backward in rural China.
388 

In 1958, Peng Dehuai, vice Premier of the state, who we have seen was a strong 

advocate of the Sanmenxia project, realized the economic hardship caused by 

resettlementof migrants on a distant frontier. Therefore, he proposed that internal 

resettlement should be the first choice because migrants could still have their crops 

harvested before flood season while joining communes on higher altitude.
389 

However, Peng’s advice was not appreciated by Mao Zedong and other leaders who 

were engaged in a power struggle. With the fall of Peng during the Lushan plenum in 

1959, no one dared to redress the reservoir resettlement program. 

Unfortunately, in the eyes of officials, returned migrants were disobeying the will 

387 James Scott, Weapon of the Weak: Everyday Forms of Peasant Resistance (New Haven: Yale University 

Press,1987). 
388 Duifanjiyimin qingkuangde fenxirenshi he jinhou gongzuo yijian(Analysis of returned migrants and 

suggestions on work in the future)对返籍移民情况分析认识和今后工作意见 (1957), 91/4, SCA, Sanmenxia; 

see Gail Hershatter, The Gender of Memory: Rural Women and China’s Collective Past (Berkeley: University of 

California Press, 2014). 
389 Zhou Enlai 1958 nian Sanmenxia huiyi jianghua(Zhou Enlai’s talk in the Sanmenxia conference in 1958)周恩

来 1958 年三门峡会议讲话, Sanmenxia difangshizhi buangongshi. 
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of the state. They were selfish, politically backward people without passion and 

loyalty to socialist enterprise. Migrants who spread their complaints about Dunhuang 

could be identified as rightists who stood against the socialist enterprise and should be 

suppressed. Therefore, in the Great Leap Forward and anti-rightists movements, 

migrant returnees were labeled as a group of people to be reeducated. To avoid 

political and social pressure from those movements, many migrant returnees hid 

themselves in their relatives’ homes for years. 

Not only migrants, but also some migrant cadres chose to escape. Being 

excluded by Dunhuang native cadres from policy making, many of them lost 

enthusiasm for land reclamation, let alone helping migrants to settle down. As 

Communists, they faced serious political pressure after returning to Henan without 

state permission. From the state’s perspective, in order to persuade other migrants to 

go back to Gansu, those cadres should be sent back first. But in official procedure, 

thanks to the government’s rigid policy on individual mobility, those returned cadres 

needed transfer letters from Dunhuang county officials to return there. Therefore, 

even though it was against their wishes, those Henanese cadres had no choice but to 

write letters to Dunahuang officials, asking them to send a letter to Henan local 

government, saying that Dunhuang needed those cadres back.(In fact all of this was at 

the behest of the state and provincial governments.) Below is a letter that escaping 

cadres sent to the party secretary of Dunhuang: 

Dear Secretary, How are you? You must be busy with work. First, I would like to 

do self-reflection and self-criticism. I requested for a vacation back to Henan. 

And now I want to go back to Dunhuang. But my unit in Dunhuang hasn’t sent 

letter to Henan so far, making me unable to go. Actually not only me, but also 
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many other returned cadres want to go back to Dunhuang. However, without a 

letter from communes or units in Dunhuang, we feel too ashamed to go back. As 

long as they send us a letter, allowing us to go back to Dunhuang, we will do 

self-examination and accept any punishments from the party. 

We wish you, secretary, health. 
rd 390

Returned migrant cadres from Dunhuang to Henan, June 3 , 1961. 

As escaping cadres, they wrote this letter to save face for themselves for their betrayal 

of the state will. Unfortunately, in both county archives, there is no evidence that 

Dunhuang government sent out the letter the returned migrant officials were asking 

for. This, I believe, must have at least worsened the embarrassment that those migrant 

cadres suffered. 

From 1957on, all communes in the Sanmenxia area were ordered to exclude 

returned migrants from working in the communes and to cut off their food quota 

supplies. Losing their only source of living, some returned migrants had to steal food 

to feed themselves and their families. 

In order to prevent food riots, the Henan government started a temporary plan to 

supply grain to returned migrants. But migrants had to reach out to officials to apply 

for grain aid. The government requested that the head of each household, usually male, 

should come in person to get food. Moreover, each household was obliged to resubmit 

their application every half or one month, based on the number of laborers in the 

family, so that officials could take advantage of the opportunity to persuade them to 

go back to Dunhuang.
391 

In addition, unlike the propaganda in the beginning which 

highlighted merely the positive sides of Dunhuang, the government adjusted its 

390 Dunhuangxia minzhengke 敦煌县民政科 , Zhijian qingnian dengji hexiao gongzuo baogao(Registration and 

cancellation report about reclamation resettled youths 支建青年登记核销工作报告 , folder 35, DCA, Dunhuang. 
391Sanmenxiashi yiminbangongshi guanyu dongyuan yimin chongfananzhiqu de yijian(Sanmenxia migration 

office’s suggestions on mobilizing migrants to return to resettlement place) 三门峡市移民办公室关于动员移民

重返安置区的意见(1957), 91/5, SCA, Sanmenxia. 
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persuasion strategy, admitting that Dunhuang was threatened by wind and sands, 

was colder than Henan, had a paucity of fuel resources that were therefore expensive. 

Nonetheless, the Henan government promised that all difficulties would be overcome 

under the leadership of the Communist party in the near future. 

Meanwhile, the Henan government tightened the household registry(hukou) 

system. 
392 

Those without local hukou must leave before the deadline that officials set, 

or else they would be imprisoned. Under pressure from the Henan government, many 

returned migrants had to go back to Dunhuang. But their situation in Dunhuang didn’t 

get better, so they chose to leave for Henan again. Back and forth, most migrants 

experienced at least 3 times on the road to find the place that they could call home, 

some even tried as many as 7 times to escape Dunhuang, but were sent back every 

time. More importantly, they had to pay their own travel expenses, as no state funding 

had been provided, so many migrants ran out of their only deposits on the road 

between Gansu and Henan. 

Nonetheless, the returning wave was unstoppable. On their journeys back to 

Henan with their children, many had to sleep overnight in the wild, begging for food 

along the Longhai railway, some even became criminals, by robbing other people to 

survive.
393 

Particularly in 1960, starvation drove almost all migrants to leave 

Dunhuang for food. Not until 1962, seeing that it was hardly possible to send returned 

migrants back to Dunhuang, did the Henan government compromise, allowing 

392 Tiejun Cheng and Mark Selden, “The Origins and Social Consequences of China’s Hukou System,” The China 

Quarterly 139. (September 1994), pp.644-668. 

393 Duidangqian yimin gongzuo de jinjizhishi(Emergent direction on current migration work)对当前移民工作的

紧急指示(July 28th, 1959),1/261, DCA, Dunhuang. 
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communes to accept those homeless people. In 1965, 7500 out of 7869 reservoir 

migrants to Dunhuang had returned to Henan for resettlement.
394 

Permanent Resettlement in Henan 

Returning to Henan was not the end of the story. Most migrants’ original 

dwellings had been demolished. They needed to find a shelter for their families. 

According to state policy, returning migrants “should not be resettled in reservoir area 

and cities”
395 

because it would increase the burden of urban quota system. In fact, 

however, hundreds of returning migrants had nothing to do and nowhere to go but 

establishing small businesses on streets and selling bread, rice soup and potatos, to 

earn their living. 

Although the state declared that no one should resettle under the 350 meter line 

in the reservoir region, many migrants built temporary shelters and dug caves beneath 

the line. For example, in Dawang(大王) commune of Lingbao county, 49.3% new 

houses and caves were built under the 350 line. Not yet seeing water submerging 

those lands in the reservoir, many relocatees risked to reside under the line, where 

more arable lands were accessible. 

Property Compensation 

For reservoir migrants, neither land reclamation nor dam construction was their 

immediate concern. Their homes, properties, family graves were things that they 

cared the most about. In 1957, no compensation was distributed for short distance 

394 Shi Yun, “Huanghe Sanmenxia kuqu yiminqingku qingkuang gaisu” Sanmenxia Wenshiziliao 17 (2007), p.120. 
395 Lingbaoxian yiminweiyuanhui guayu chengguan gongshe jieshou Dunhuang fanjiyimin juzhuchengshi de 

baogao(Lingbao county migration commission’s report on Chengguang commune accepting returning migrants 

from Dunhuang) 灵宝县移民委员会关于城关公社接收敦煌返藉移民居住城市的报告 (February 2nd,1964), 55 , 

LCA, Lingbao. 
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reservoir migration. Many migrants never even heard of state compensation for their 

resettlement but heard only a deadline for moving out. Seeing that their lands hadn’t 

been submerged, many migrants were reluctant to leave. Many of them built 

temporary huts nearby their lands, leaving during the day when local cadres pushed 

them to leave, but returning during the night. Without compensation, many migrants 

refused to leave their homes and lands behind. Therefore, local cadres had a hard time 

to accomplish the reservoir clearance task. 

Fan Qindian(范钦典), director of reservoir migration of Sanmenxia went to 

Beijing to report the difficulty of resettlement, hoping the central government would 

distribute compensation for the program. Premier Zhou Enlai agreed to distribute 

money for reservoir residents’ migration. Initially in 1956, for trans-provincial 

resettlement, official designed standard compensation was a one-time payment of 790 

yuan per person, internal resettlement was 610 yuan each person, which covers 

housing reconstruction, production recovery, moving and other public facilities. 

However, during the Great Leap Forward, compensation was much lower than 

initially expected for reservoir displacement. In a certain period, no compensation was 

distributed to migrants. In 1958, Henan’s official compensation standard had been 

reduced to 350 yuan per person for internal resettlement. In practice, average 

compensation was only 290 yuan each person in 1959.
396 

In 1958, Peng Dehuai underlined the compensation issue in the meeting at 

Sanmenxia. Peng argued that failure to compensate the property of migrants was a 

396 Shi Yun, “Huanghe Sanmenxia kuqu yiminqingku qingkuang gaisu,” Sanmenxia Wenshiziliao 17. (2007), 

p.117. 
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political mistake. The state could cut its budget on other issues, but not reservoir 

displacement compensation. Peng warned that the Communist government could 

lose its authority and popularity among the people. “This hydropower project costs 

billions of money, we spent tens of millions yuan on administration buildings. Why 

can’t we save that money for migrants’ compensation? It is a mistake.”
397 

In the end 

some compensation was provided but it was not directly handed to migrants. Instead 

it was distributed to district and commune level administrations to cover collective 

resettlement housing construction and expenditures of resettlement administrations. 

Moreover, local administrative corruption worsened the economic situation of 

displaced villagers. For example, Yu Youcai(虞有才 ), chief of Da’an(大安) 

production team was accused of corruption. Every returned villager was supposed to 

get 5 yuan as relief funds. Yu took 0.3 yuan from every person for his personal gain, 

saying that “ all villagers should be grateful to me for the relief funds .”
398 

Hence, he 

took 42 yuan from the production team’s relief funds, in addition to his and his wife’s 

15 yuan relief funds. Also, Yu took away migrants’ house building funds in the name 

of borrowing. As chief of the production team, Yu was in charge of the distribution of 

all funds from higher administration. Therefore, worrying about losing all their 

compensation, no villagers dared to refuse Yu’s borrowing request. In total, Yu took 

286 yuan from the village’s housing funds. In addition to corruption, Yu also abused 

397 Peng Dehuai fuzongli zai 1958 nian Sanmenxia shuilishuniu shuiku huiyi shang de jianghu(Vice Premier Peng 

Dehuai’s talk in the 1958 Sanmenxia hydropower project conference)彭德怀副总理在 1958年三门峡水利枢纽水

库会议上的讲话, Sanmenxia difangshizhi bangongshi. 
398 Sanmenxiashi yiminweiyuanhui 三门峡市移民委员会, Guanyu Gaomiaogongshe Da’an dadui duizhang Yu 
Youcai tanwuyiminkuan he shehuijiujikuan de diaochao baogao(Investigation on Gaomiao Commune, Da’an 
production team director Yu Youcai corruption case) 关于高庙公社大安大队队长虞有才贪污移民款和社会救

济款的调查报告, 91/52, SCA, Sanmenxia. 
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his power by taking up lumber confiscated through the socialist education movement, 

to make furniture for his own use. As agents of the Communist state in those 

displaced communities, cadres like Yu Youcai usually came from poor peasant 

families, which were considered as a politically advanced social class. Sometimes, 

however, those people were selfish, trying to take advantage of every opportunity to 

benefit themselves. Funds and compensation for displaced villagers were limited 

already, many local cadres failed to admit the hardship that people suffered. Their 

abuse of power aggravated the migrants’ struggle. 

In the end, each migrant only got a 0.6 jian bungalow(排排房), with nothing else. 

Among reservoir migrants, it was said “resettlement leads to three years poverty, and 

it’s hard to turn it over in a decade.” Losing their lands without fair compensation, 

many migrants’ living standards dropped drastically. In Shijiatan(史家滩), a village 

along the Yellow River, just 1 mile away from the dam site, used to be one of the 

richest villages in Shanxian because of its fertile farmlands along the river. It was said 

that if a farmer started plowing his land with an ox from the early morning, he 

wouldn’t come back to the starting point until noon. This referred to the richness of 

arable land along the river and the large holdings into which it was divided. With the 

building of the Sanmenxia dam, those lands were submerged. The rise and fall of 

water in the reservoir determined whether farmers could harvest crops from those 

lands or not. To get enough food to feed their families, many migrants started to open 

up lands on the fragile loess soil hillsides, which of course only exacerbated soil 

erosion in this region. 
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In the state reservoir displacement project, the Communist state claimed that it 

would be responsible for the resettlement and rehabilitation of reservoir migrants. The 

government distributed money to the counties for resettlement, but, from the 

perspective of migrants, their losses were not reasonably compensated. 

Collectivization in rural China made the situation complicated for both parties, the 

state and the people. The state had its policy on the expenses of residences built for 

each reservoir migrant. And yet, that money was not allowed to be handed directly to 

migrants because that was considered to be at odds with the socialist principle, which 

called for the elimination of private property. While commune cadres were in charge, 

corruption and misuse of resettlement funds to pay for other expenses were not rare in 

many communes. With the influence of the Great Leap Forward, state funds had 

shrunk significantly more than anticipated. A “commune in charge with state 

assistance”(社办公助) resettlement principle prevailed in the those years. This 

principle actually left resettlement tasks to migrants themselves. Short of funds and 

construction materials, in particular timber, thanks to the making steel movement, the 

collectively built residences (individual houses and caves) were far from meeting 

demand. Needless to say, the resulting residences were of inferior quality of those 

residences. 
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Figure 22. Collapsed cave houses along the Sanmenxia reservoir.
399 

In the 1950s, it was claimed that Sanmenxia reservoir would be the largest 

man-made lake in China. Ironically, for residents who moved to higher elevations to 

avoid being submerged, their access to drinking water turned worse than before. Just 

like migrants from many other reservoirs, they also complained that “we have electric 

lines over our heads but no power, water under our feet but nothing to drink and a 

road opposite us but we cannot cross to use it(because it was built the far side of a 

deep gorge)” 
400 

In Sanmenxia, due to the rising of reservoir water, many wells 

collapsed, people had to walk miles to get water from the river. Moreover, many 

newly built cave houses also collapsed as a result of poor understanding of geological 

conditions. In December of 1959, five cave houses under construction in Lvjiayao(吕

家窑) collapsed, and thireen residents were buried alive, 1 lightly injured.
401 

Those 

399 Lingbaoxian minzhengju 灵宝县民政局 , Lingbaoxian zaiqing zhaopian(Lingbao county disaster photos) 灵宝

县灾情照片 (1982), 26/90, LCA, Lingbao. 
400 Li Heming, Paul Waley and Phil Rees, “Reservoir Resettlement in China: Past Experience and the Three 

Gorges Dam,” The Geographical Journal 167. 3. (2001), p.200. 
401 Sanmenxiashi minzhengju 三门峡市民政局, Sanmenxiashi 1959nian yimin gongzuo zongjiebaogao(Annual 

report of Sanmenxia city’s migration work in 1959) 三门峡市 1959 年移民工作总结报告, 42/1, SCA, 

Sanmenxia. 
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who resided above the planned water line but along the bank of the river and reservoir 

were not safe either. Their caves or semi-brick houses could collapse anytime when 

the reservoir started to retain water. Shortly before the reservoir being put into 

operation, some of those residents had to be displaced precipitately. 

In order to find space to build dwellings for Sanmenxia project workers, 

residents of Da’an and five other villages were displaced in 1957. Until 1962, five 

years after removal, more than 30% of displaced villagers still had no place of their 

own to stay. Government-built cave houses started to collapse before moving in. 

Therefore, many of them refused to put their families under risk.
402 

Without no places 

to call home, suffering economic hardships, sources of rumors about their experience 

in Dunhuang, all those afflictions undermined the sense of pride the reservoir 

migrants had been encouraged to have by the state from the very beginning of 

displacement. After returning from Gansu, no reservoir migrants wanted to identify 

themselves as migrants, an identity that had turned to connote disgrace in their minds. 

Figure 23. Bank slump along the Sanmenxia reservoir.
403 

402Sanmenxiashi minzhengju 三门峡市民政局 , Guanyu jiejue 57nian neiqian Cizhong yimin zhufangyiliuwenti de 

qingshi(Referendum on solving housing problem for migrants resettled at Cizhong in 1957)关于解决 57 年内迁磁

钟移民住房遗留问题的请示, 91/40, SCA, Sanmenxia. 

403 Lingbaoxian minzhengju, Lingbaoxian zaiqing zhaopian(1982), 26/90, LCA, Lingbao. 
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Conclusion 

The Sanmenxia hydropower project subjected 200,000 reservoir inhabitants to 

homelessness and impoverishment for decades. The ambitious dam construction and 

land reclamation projects paled in significance compared with the daily hardships 

endured by tens of thousands of reservoir migrants. Like reservoir displacements in 

other parts of the world, the stress of Sanmenxia resettlement can be viewed as a 

multidimensional insult with psychological, physiological, and sociocultural 

components. 
404 

Rural collectivization intended to transform selfish peasants into 

socialist workers, frontier reclamation aimed to transform vast wasteland into socialist 

granaries, and the construction of a mega dams was expected to transform every drop 

of the river into energy for socialist state building. 

The Communist state assumed that reservoir displacement and frontier 

reclamation were perfect complementary projects. And yet this assumption 

underestimated how factors like the natural environment differences, native place 

bonds and people’s instinct for survival, would affect migrants’ strategy of 

resettlement. Therefore, reservoir migrants’ resettlement and frontier reclamation 

turned out to be a failed developmental option. 

As James Scott and Judith Shapiro suggest, Maoist ambitions to conquer nature 

always resulted in nature’s retaliation. In the northwest, under state direction, tens of 

thousands of migrants poured into Dunhuang, with a fragile oasis ecological system, 

404 Thayer Schudder, “The Human Ecology of Big Project: River Basin Development and Resettlement,” Annual 

Review of Anthropology 2. (1973), p.51. 

237 



with the purpose of expanding farmland. Those efforts, unfortunately, resulted in 

desertification of previous meadows. Meanwhile in the Sanmenxia region, as they 

struggled to survive, resettled migrants gave little thought to soil conservation. They 

cleared vegetation on hillsides to open up farmland and build cave houses, which 

accelerated erosion along the Yellow River, and thus aggravated the silting of the 

reservoir. 

Physical, ideological and institutional coercion from the state cleared space for the 

first mega-dam on the Yellow River. In general, after 1949, most large scale 

hydropower projects were impossible without state coercion. In the case of 

Sanmenxia project, ironically, because of the mistakes and ignorance that political 

leaders and engineers committed, the sacrifice of many migrants turned out to be 

worthless. 

In official historical narrative of the Sanmenxia hydrpower project, reservoir 

migration is willfully downplayed. In 2013, the Sanmenxia city museum was finished, 

exhibiting local achievements and revolutionary history. Therein, Sanmenxia dam is 

appraised as a pearl on the crown. However, no picture regarding reservoir migration 

could be found in the exhibition. In the gazetteer of Sanmenxia migration Bureau, 

most of pages are about reservoir maintenance records. Few words are devoted to the 

experience of migrants. We can only see statistic numbers of total resettled population 

in these brief records, which could be interpreted as achievements of political leaders, 

not a single word on the sufferings of migrant individuals or families. In contrast, in 

the reservoir region, along the Yellow River, abandoned caves could be seen 
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everywhere. 

To some extent, regardless how the government propagating historical narrative, 

the sufferings have not been removed from private memories of migrants. Most 

migrants who were adults in the 1950s, are now in their eighties or have passed away. 

With physical withering of those people, their private memories have faded as well. 

For those who are physically capable to share their memories with others, the political 

culture and system in the past and today together discipline the way in which they can 

share their experience with others. 

In particular, some migrants are still hesitant to share their experience with 

outsiders. As victims of the failed state project, they are not proud of fleeing from 

Dunhuang. Some of them welcome contact with researchers but remain vigilant when 

asked to diccuss information about their resettlement experiences. “ From 2007, the 

government has started to distribute 50 yuan per month to each reservoir migrant, as 

compensation for our loss in early years. We don’t have much land to cultivate. But 

our sons and daughters can find jobs in the city. We have enough food to feed 

ourselves. We are happy now. Nothing to worry about.”
405 

said Ms. Hou, an 

optimistic migrant woman. With the rise of urbanization, most young people have left 

those villages, leaving seniors, like Ms. Hou and her husband, staying lonely in the 

cave houses along the Yellow River. 

405 Interview of the Hou couple in January 19, 2015. 
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Conclusion 

We write history at the confluence of the past and the future. The story of 

hydropower started from the late nineteenth century and continues to unfold in the 

twenty-first century. In 1920, shortly after the end of World War I, in The 

International Development of China, the English version of his state building plan, 

Sun Yat-sen unveiled his ambitious vision of the infrastructural development of China. 

Sun suggested that “the vast resources of China should be developed internationally 

under a socialistic scheme for the good of the world in general and the Chinese people 

in particular.”
406 

In his proposed scheme, four out of ten programs were directly 

associated with water. They included canals, harbors, irrigation, and water power. In 

his vision of the upper Yangtze River, Sun proposed that “the rapids should be 

dammed up to form locks to enable crafts to ascend the river as well as to generate 

water power.” 407
Although Sun was aware of the promising hydropower capacity of 

the Yangtze River, his priority in this plan was navigation. As mentioned in chapter 

two, not until the 1940s, with the arrival of John Savage, the chief designing engineer 

for the Bureau of Reclamation of the United States federal government, did the Three 

Gorges project on the Yangtze River, with its unrivalled promise for hydroelectricity, 

move from political imagination to scientific calculation. 

In Savage’s preliminary report on the Yangtze Gorge project, a massive concrete 

straight gravity dam roughly 225 meters in height, was considered as the centerpiece. 

406 Sun Yat-sen, The International Development of China (Shanghai: Commercial Press, 1920), p.i. 
407 Ibid., p.47. 
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Its power plants would produce 10,560 megawatts of electricity, almost seventeen 

times larger than the existing electrical capacity of the whole country. 
408 

Considering 

the limited technological and financial capacity of the Nationalist Republic, while 

the U.S. Bureau of Reclamation agreed to provide technical assistance, the American 

government also planned to provide financial investment. The plan was to use the 

electricity generated by the river to power a large ammonia chemical fertilizer factory 

in China, so as to payback the cost of the hydropower project. As it happened, the 

Nationalists and their American ally were not able to put this plan into practice 

because the Nationalists lost the Civil War to the Communists. Thus the water of the 

Yangtze River continued to flow freely without much human intervention. 

After 1949, Soviet experts replaced American consultants to assist the newly 

established People’s Republic to exploit China’s natural flows. In the 1950s, while 

being astonished by the tremendous potential electrical capacity of the project, Soviet 

experts pondered the evidence and suggested that China should not start the Three 

Gorges project simply because it was too big for China’s economy to undertabke at 

that time.
409 

Although he envisioned a flat lake in the Yangtze valley, Mao left the 

potentially historic project in the hands of his technocratic successors in the decades 

to come. 

In 1992, despite intense debate among hydraulic engineers, under the auspices of 

Li Peng, the Premier of the People’s Republic, who had received hydroelectric 

training in the Soviet Union in the early 1950s, the Three Gorges project proposal was 

408 Sneddon, Concrete Revolution, 2015, p.40. 
409 Zhongguo shuili fadianshi, 1904-2000 中国水力发电史 (The History of China’s Hydroelectricity) , Vol. 1 
(Beijing: Zhongguo dianli chubanshe, 2005), p.91. 
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submitted to the National Congress for a vote. Unlike most of the cases which usually 

got unanimous support in the Congress, the Three Gorges project proposal was passed 

with only a slight edge. Nonetheless, the inauguration of the super project on the 

Yangtze River was a great success for technocrats like Li Peng. The construction of 

the Three Gorges project was a declaration of the technocratic regime’s strong 

leadership over the Chinese people and its domination over the land and the rivers of 

China. 

Seen through the lens of environmental history, water control is only one of 

many stories of human society’s engagement with the natural world, but it is an 

essential and ongoing one. In China’s long history of water conservancy, due to its 

scale and influence, the construction of the Three Gorges project could be considered 

as the climax of the Chinese state’s persistent efforts at envirotechnical regime 

building. From the very beginning, the project has created unprecedented social 

tension and environmental challenges. As a project which is still being constructed 

and will be in operation for many decades to come, the saga of the interactions among 

the concrete behemoth, the river and the Chinese people is awaiting us to witness. 

Meanwhile, in other parts of the world, large dams have become history, despite 

the fact that many of them are still in operation. The United States used to be the 

champion of large hydroelectric projects. In the first half of the twentieth century, the 

Tennessee Valley Authority and Hoover Dam symbolized a new level of human 

exploitation of rivers to promote economic growth, and they became models for the 

rest of the world to follow. Yet, with the rise of environmentalism in the 1960s and the 
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exhaustion of potential sites for building dams in America, no more large hydropower 

dams have been built since the 1970s. The commissioner of the U.S. Bureau of 

Reclamation stated with confidence that “the dam building era in the United States is 

now over.”
410 

Instead of maximizing electrical output, the United States is now more 

concerned to protect biodiversity and to avoid displacing people from their homes. 

Most other industrialized countries in the global North are following suit. 

In contrast, China and many other countries who generally belong to the global 

South continue to build large dams on rivers within their borders and with influence 

beyond their borders. Facing criticism from inside their own countries and from the 

West, technocrats defend their pursuit of large scale projects, claiming they are for the 

common good of the majority. Some have criticized opposition to big dams as “full 

stomach environmentalism”, asking how we can expect people to protect the fish 

when millions of them are still struggling to feed themselves.
411 

There is no doubt 

that hydropower projects, in particular small ones, which are considered 

environmentally less destructive, can make electricity accessible to remote 

communities. Those energy infrastructures contribute significantly to the alleviation 

of poverty in many areas. In the meantime, large dams continue to create many 

problems: community displacement, loss of biodiversity and cultural legacy, 

degradation of water quality, seismic threats, and many other unanticipated hazards. 

In the official narrative in China, however, all those problems are downplayed or even 

410 Bryan Tilt, Dams and Development in China: The Moral Economy of Water and Power (New York: Columbia 

University Press, 2015), p.203. 
411 Bryan Tilt, The Struggle for Sustainability in Rural China: Environmental Values and Civil Society.( New York: 

Columbia University Press, 2010), p.6. 
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ignored. Despite the protests led by non-government organizations against the 

construction of large dams, public perceptions of those projects are still dominated by 

the instrumental economic values, not principled environmental concerns. 

While many problems with large dams remain unsolved, China has now become 

the leading nation deploying hydropower worldwide. China’s investments in 

infrastructure in Africa, for example, has drawn the attention of the world. Among 

many different infrastructures, hydropower is among the most important. Under the 

pressure of global warming caused by the consumption of fossil fuel energy, 

advocates of hydropower can claim that it is renewable and produces relative modest 

amounts of carbon. They use these arguments to justify the continuous proliferation of 

large dams in the global South. Small hydropower projects are appraised worldwide 

as more ecologically sound, and China is also widely recognized for building many of 

them. And yet, among what have been built in Africa and Asia by Chinese investors 

and hydropower companies, more than 80% are large dams.
412 

Many Chinese policy 

makers and hydropower companies obviously prefer large-scale projects. While some 

criticize large dams as “brute force technology” and worry about the irreversible 

impacts on rivers, state policy makers and hydropower companies seem to care more 

about economic productivity and profits.
413 

From their perspective, compared to 

millions of watts of electricity and the promised economic prospects, biodiversity and 

sacrificed minorities are less compelling. The international alliance among state 

policy makers, hydropower companies and investors will continue to reshape rivers 

412 Giuseppina Siciliano & Frauke Urban eds., Chinese Hydropower Development in Africa and Asia: Challenges 

and Opportunities for Sustainable Global Dam-building (New York: Routledge, 2017),p.5. 
413 Paul R. Josephson, Industrialized Nature. 2002. 
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and lives in the global South, in both beneficial and damaging ways. 

Then, can the history of hydropower shed light on the contemporary conundrum 

of large hydropower projects? In his reflections on the Three Gorges project, Donald 

Worster says that there is nothing new in China’s hydropower construction efforts. 
414 

Indeed, although waterpower has been used continuously from the very early stages 

of Chinese history, turbines, generators and concrete dams were not invented in China. 

During most of the twentieth century, the United States and the Soviet Union were 

admired by the rest of the world for their large-scale hydropower projects. The 

footprints of American and Soviet civil engineers can be found across continents. 

Moreover, in a longer historical context , particularly since the Industrial Revolution, 

according to Bryan Tilt, “this technocratic drive to harness the power of nature in the 

service of human needs constitutes more of a continuity with the past than a radical 

break from it.”
415 

However, the fundamental root of our conundrum is the intensive 

energy consumption pattern which has created and is created by the modern world. As 

a matter of fact, large dams and their supporters deserve criticism for causing 

community displacement, loss of biodiversity and other environmental issues. In the 

beginning of the twentieth century, Churchill claimed any drop of water of the Nile 

running free to the sea was a waste. In the twenty-first century, many countries, 

including developed countries in the global North, still cannot afford to let their rivers 

run freely to the sea. In the American West, rivers are dammed to support affluent 

lifestyle, while in Africa and many other areas, rivers are dammed to permit 

414 Worster, 2011, p.5 ( cited from Tilt, Dams and Development in China, 2015) 
415 Bryan Tilt, Dams and Development in Chin, 2015, p.46. 
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production beyond subsistence. Of course, environmental injustice and regional 

inequality would be created by those projects. And yet, the modern world system has 

been long established. Absolute equality and justice exist only in the ideal communist 

world that Karl Marx had envisioned. 

Policy makers who have political power, technicians who have professional 

expertise, investors who have money, all together have linked the flora and fauna, 

landscape, hydrosphere, geosphere and atmosphere together, and have incorporated 

them into an anthropocentric system, an envirotechnical regime. Unlike large 

hydropower projects, small hydropower is widely accepted, as more renewable and 

sustainable today. Yet, the history of small hydropower in China since the 1950s 

reminds us that small hydropower, along with mega-projects, also encountered 

setbacks in its proliferation in the making of the total envirotechnical regime. 

We should also realize that the human constructed envirotechnical regime is not 

omnipotent. It is shaped and contained by the environmental and technological 

systems. While more and more humanitarians have started to use the concept of the 

anthropocene, a new age dominated by humans, it does not suggest that the natural 

world has been or even ever will be completely subordinated to human desires.
416 

The study of small and large hydropower projects in twentieth-century China suggests 

that our hydraulic technologies had to acclimate themselves to the nature of the rivers, 

or else, instead of productivity, those projects would bring catastrophe to human 

societies. Needless to say, rivers have a much longer history than human beings on the 

416 Jeremy Davis, The Birth of Anthropocene (Berkeley: University of California Press, 2016), p.7. 
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planet. Their ebb and flow have created and sustained a dynamic riparian ecology: the 

plains and deltas that they shaped have become the most fertile habitats for human 

beings. Concrete dams, the centerpiece of large hydropower projects, are something 

new under the sun in the twentieth century, and have stood in the rivers for no more 

than one hundred years. No one, not even the large dam specialist, is certain how long 

they are going to stand. Due to the potential risk of their collapse, the issue of 

decommissioning concrete dams has been raised in North America.
417 

In China, due 

to the serious silting problem, from the 1960s on , decommissioning of the Sanmenxia 

dam has become an option in the minds of policy makers. But could simply “blowing 

it up” solve all the problems? Have we ever seriously thought beyond the instrumental 

value of nature, our technologies and the envirotechnical regimes? 

In addition to the silting, land salinization, and water degradation problems in the 

valley above the dam, the Sanmenxia hydropower project also created an 

unanticipated wetland along the reservoir, an ideal winter habitat for migrating birds 

from Mongolia and Siberia. While letting the Yellow River flow through its sluice 

gates during flood season, the Sanmenxia dam would retain water in the reservoir 

during non-flood season, usually in winter and early spring. The rising of reservoir 

water level increases water surface in the valley and thus creates a seasonal wetland 

ecological system. With the arrival of tens of thousands of migrating birds, especially 

whooper swans, local governments established a wetland conservation zone along the 

reservoir in 2005. Sanmenxia as a city was founded in the 1950s because of the 

417 Sanjeev Khagram, Dams and Development: Transnational Struggles for Water and Power ( Ithaca: Cornell 

University Press, 2004), pp.178-183. 

247 



 Sanmenxia hydropower project on the Yellow River, as suggested by the city’s name. 

For decades, it has been proud to claim itself as the builder and host of China’s first 

large hydropower project, a pearl on the Yellow River. Today, with the rise of many 

other super hydropower projects, the status of Sanmenxia is no longer unique. 

And yet, the artificial wetlands attract tens of thousands whooper swans to stay 

for the winter, and the natural beauty of those swans makes the city appealing. When I 

visited Sanmenxia in January 2015, the city had started to advertise itself as a “swan 

city”. Surrounding part of the wetland which is very close to the city, a park has been 

created for people to enjoy the beauty of the swans. When I wandered in the park 

along the reservoir, I heard the whooping of the swans and the laughing of children 

who tried to feed them, but not the flow of the river; In my view, I saw a vast reservoir, 

swans, people relaxing, and the skyline of the city, but not the concrete dam, which 

was a few miles away. I hesitated and wondered, what would the world look like 

without the dam? 
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Appendices 

Appendix 1 : Zhang Guangdou’s Tentative Training Schedule in TVA, July 17, 

1943
418 

Tentative Date Length of Place 

time(Month 

) 

July 1.5 Civil Design 

16-August31’ 43 Div. Design 

Dept., Water 

Control in 

the River 

Channel 

Sept.1-30 ‘43 1 Constructio-

n Plant Div. 

Constr. 

Dept. Water 

Control in 

the River 

Channel 

Subjects Remarks 

Drawings& details 

of a main stream 

dam& 

powerhourse-Watts 

Bar Dam. 2. 

Drawings & details 

of a main tributary 

dam & 

powerhouse-Fontan 

a Dam 

3.Organization & 

function of design 

divisions. 

Construction plant 

layout of Fontana 

Dam. 

Return to 

office July 

1, 1944 

Construction 

equipment used on 

418 Fumei shiliao, pp.728-731. 
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Oct. 1’ 43- April 7 

30’ 44 

May 1-June 30 2 

‘44 

Fontana 

Dam Div. 

Construction 

Dept. Water 

Control in 

the River 

Channel 

Civil Design 

Div. Design 

Dept. Water 

Control in 

River 

Channel 

Fontana Dam. 

Organized & 

function of 

construction div. 

Construction plant 

layout. 

Construction 

methods. 

Construction field 

details. 

Construction 

equipment. 

Concrete control. 

Store room. 

Accounting office. 

Organization & 

function of the 

project. 

Special problems 

pertaining to dams. 

Special problems 

Visit Civil 

Design Div. 

& 

Constructio 

n Div. 

frequently 

to ask 

advice. 
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pertaining to 

powerhouses. 

Special problems 

pertaining to 

tunnels. 

Special problems 

pertaining to 

penstocks. 

Special problems 

pertaining to surge 

tanks. 

July 1-31’44 1 Construction 

Plant Div. 

Constr. 

Dept. Water 

Control in 

the River 

Channel 

Construction layout 

of various 

structures. 

Construction 

equipment of 

various struct. 

Construction 

economics. 

Aug.1-31 ‘44 1 Structural 

Design Div. 

Design Dept. 

Water 

Control in 

the River 

Design of gates, 

Design of steel 
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Channel penstocks. 

Design of 

miscellaneous steel 

details. 

Sept.1-21 3/4 Mechanical 

Design Div. 

Design Dept. 

Water 

Control in 

the Water 

Channel 

Characteristics of 

hydraulic turbines 

& their selections. 

Hoists & cranes. 

Sept.24-Oct.15’4 
4 

3/4 Water 

Control 

Planning 

Dept. Water 

Control in 

the River 

Channel 

Project planning. 

Power study. 

Hydrological study 

Oct.16-30’44 0.5 Materials 

Dept. 

Procurement, 

traffic & expediting 

Organization and 

function. 

July 16’43 
Oct.31’44 

15.5 Subject to the approval of Mr. V. C. Hare TVA & 

Mr. L. F. Chen NRC, China. 
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Appendix 2: Number of Hydroelectric Plants in Rural China, 1949-1975
419 

Year Number of Plants 

1949 57 

1950 68 

1951 88 

1952 98 

1953 105 

1954 114 

1955 127 

1956 240 

1957 544 

1958 4,873 

1960 9,000 

1972 35,000 

1973 50,000 

1975 60,000 

Total capacity (kW) 

5,330 

6,248 

7,804 

8,137 

8,321 

8,445 

8,900 

11,860 

20,324 

151,826 

250,000 

n. a. 

n. a. 

n. a. 

Average Capacity (kW) 

94 

92 

89 

83 

80 

74 

70 

49 

37 

31 

27.8 

n. a. 

n. a. 

n. a. 

419 Kuo, Agriculture in the People’s Republic of China, 1976, p.237. 
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