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INTRODUCTION

Water and Empire

THERE IS TROUBLE brewing in the world’s waters.! Whether we consider its
availability, quality, or the state of the life that lives within it, water is increas-
ingly at the centre of a mounting global crisis. The lack of adequate fresh water
amid rising economic pressures is causing widespread problems on every conti-
nent. Two-thirds of the world’s population experiences severe water shortage at
least one month of the year, with half a billion facing it year round. Throughout
the 2010s and early 2020s, the World Economic Forum has regarded water scar-
city as one of the greatest global risks over the coming decades.? While acute
droughts and shortages often capture the bulk of media attention, the under-
lying problem of deteriorating water quality has simultaneously led to what the
World Bank calls an ‘invisible water crisis’? In rich and poor countries alike,
the combined impacts of industrial pollution, lax sanitation, agrochemicals and
over-extraction pose a growing threat not only to human health and aquatic
ecosystems but also to food security and efforts at poverty alleviation. Mean-
while, in the world’s oceans it is estimated that almost go per cent of fisheries
are fully to overexploited, depleted, or in a state of collapse, with many under
additional strain from pollution, the loss of spawning habitats, or the effects
of exotic species introductions. Unless urgent measures are taken, pessimistic
predictions suggest that stocks of nearly all commercial seafood species could
collapse by the middle of the twenty-first century (more conservative estimates
suggest a similar outcome by the 2110s).*

The scope of these problems is worldwide, but the front line is undoubt-
edly in the Global South. Southern Asia, Africa and Latin America are where

1. Parts of the introduction are based on material first published in my ‘Confluent Nar-
ratives, with the permission of the editor.

2. World Economic Forum, Global Risks Report 2021, 14, 87, 90.

3. World Bank, Quality Unknown.

4. Worm et al., ‘Impacts of Biodiversity Loss’; Jaenike, ‘Comment’; Wilberg and Miller,
‘Comment’.
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[2] INTRODUCTION

the human population is expanding fastest, infrastructure is least able to cope
with extreme water and climate conditions, governance structures are often
weakest, and food supplies are most precarious. Despite slow progress over
the last two decades, in 2020 around 2 billion people still suffered from inade-
quate supplies of clean water, around half of them living in poor countries and
four-fifths of them in rural areas. Meanwhile, sewage provision has improved
even more slowly: 3.6 billion people still lack safe sanitation services, includ-
ing 1.7 without even basic services, nearly half of them living in sub-Saharan
Africa.® It is estimated that around 8o per cent of waste water worldwide is
released untreated into the environment, a figure that climbs well over g5 per
cent in many less developed countries. As a result, water pollution is increas-
ing in most of the rivers of Asia, Africa and Latin America, causing hundreds
of thousands of deaths annually, creating huge dead zones in coastal seas and
adversely affecting around a quarter of a million square kilometres of marine
ecosystems.® Fishery resources, both marine and freshwater, are in an increas-
ingly parlous state owing not only to pollution but also to the effects of poor
supervision, a lack of regulatory enforcement and financial pressures to boost
seafood exports to wealthy markets, which create a direct linkage between
consumption in the Global North and degradation in the Global South. And
all the while, in parts of Asia and Africa in particular, tensions over the man-
agement of transborder rivers threaten to spark ‘water wars’.”

The stakes are high, and climate change is set to raise them yet further.
Among climate scientists, meteorologists and much of the general public,
there is no doubt that rising global temperatures are leading to more extreme
precipitation patterns. Because warmer air holds more water vapour, down-
pours and floods have become more frequent and more intense. Global eco-
nomic losses from flooding are nowadays around four times what they were
in the 1980s, and the upward trend is set to continue as storms intensify and
more people move into cities.® Once again, the problem is especially acute
in poorer parts of the world. The fifteen countries with the highest number
of people at flood risk are all in the Global South, which is suffering from
the effects of greenhouse gas emissions that have emanated primarily from
the Global North. Urban areas are especially prone to flooding because of
their limited storage capacity and the prevalence of impervious paved sur-
faces. Worst off are the coastal megacities of southern and eastern Asia, where
the risks from extreme rainfall are compounded not only by rising sea levels
and storm surges, but also - for example, in Dhaka, Manila, Bangkok and
especially Jakarta - by the added challenge of subsidence due to excessive

5. World Health Organization and United Nations Children’s Fund, Progress, 8, 9.
6. United Nations World Water Assessment Programme, Wastewater, v.

7. For an overview: Chellaney, Water, Peace, and War.

8. Marsh McLennan Ltd, Sunk Costs; see also R. Elliott, Underwater.
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groundwater extraction.” Yet increased flooding is only part of the picture.
Higher temperatures also lead to higher rates of evaporation, which increase
the threat of drought. Indeed, many large rivers are shrinking as hotter, drier
soils in catchment areas are absorbing more of the rain that falls on them,
allowing less to run off into watercourses, lakes and seas.!® To make matters
worse, climate change is also rearranging the temporal availability of water
by making periods of low precipitation drier than before, especially in warm
climates. As wet regions (and wet seasons) become wetter and dry regions
(and dry seasons) drier, the unequal distribution of water is set to exacerbate
existing disparities of supply and access. Meanwhile, out at sea, rising atmo-
spheric carbon dioxide concentrations have led to higher water temperatures
and higher levels of acidity, causing widespread damage to reefs and the abun-
dance of life they support, and prompting the migration of marine species into
new waters as former haunts become less habitable.!!

Despite the recent push to reduce global emissions, the response of govern-
ments and international agencies to this bundle of challenges has largely been
to continue the long-standing quest for more effective technological solutions.
Huge dams remain a favourite tool for dealing with floods, droughts and ris-
ing energy demands — despite the fact that they block the passage of the silt
that keeps low-lying coastal areas above sea level. Throughout Asia and Africa,
enormous canal schemes are being planned or built (often by Chinese or West-
ern firms) to divert water flows hundreds of kilometres to arid lands. The Food
and Agriculture Organization of the United Nations (FAO) has spent tens of
millions of dollars helping cash-strapped governments acquire the necessary
expertise and infrastructure to monitor and protect their fisheries, even as it has
financially supported the mechanization of fishing fleets that deplete marine
stocks further and the conversion of coastal land into fish farms that remove
protective mangroves from low-lying coasts. A plethora of non-governmental
organizations (NGOs) is engaged in efforts to improve access to clean water
and sanitation, though municipal systems throughout the Global South con-
tinue to lag far behind the needs of rapidly growing urban populations.

All of these problems, and all of these purported solutions, have a long
genealogy. They are the outcomes of a historic quest to conquer aquatic nature,
one that has profoundly reshaped the societies and ecosystems of the developing
world. If we wish to understand them, we must examine the earlier ideas,
institutions and infrastructures from which they emerged and which still
materially shape them today. Despite the unprecedented spike in water usage

9. Brecht et al., ‘Sea-Level Rise’. For a detailed regional case study focusing on the
temporary and mostly ineffective ‘fixes’ that state authorities and local residents have intro-
duced, see Ley’s Building on Borrowed Time.

10. A. Sharma, Wasko and Lettenmaier, ‘Precipitation Extremes’.

11. Poloczanska et al., ‘Responses of Marine Organisms), 62.
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during the post-colonial era, tracing the origins of the various water-related
crises that poor countries currently face requires us to look beyond the last few
decades of acute shortages and collapsing fish stocks, beyond even the fixa-
tion of Cold War development experts and decolonizing elites on mega-dams,
diversions and industrialized fishing fleets. We need to look at the history of
water and Europe’s modern empire, a history that we have too often neglected.

The dramatic spread of European power in the nineteenth century ushered
in a far-reaching transformation of human relationships with the rest of
nature. Across vast stretches of the globe, from the Americas to Africa and
Asia, the rapid pace of Europe’s imperial expansion marked an important
environmental-historical watershed. These empires tied lands and peoples
more closely into the global capitalist economy and exploited their resources
on an unparalleled scale. The ravenous appetite for raw materials in industrial
metropoles imposed huge demands on natural assets in the rest of the world,
from soils and forests to energy, mineral deposits and water resources. At the
core of European imperialism was an attempt to transform biophysical envi-
ronments for human (above all, metropolitan) purposes, to render conquered
territories into productive and legible spaces.

Controlling water was a crucial part of the process. At a material level,
whatever the imperial powers sought to do by way of exploiting their colonies -
whether by boosting agricultural output, generating power, improving health,
enhancing fisheries production, or bringing swamps and arid ‘wastes’ under the
plough - managing the hydrosphere was an absolute necessity. At a perceptual
level as well, water and its availability lay at the heart of Europeans’ under-
standings of the new territories they conquered. In the eyes of temperate-
dwelling Europeans, the very challenge posed by nature in the ‘torrid’ and
‘tropical’ parts of the world was not only one of temperature but also a matter
of water: that is, either too little or too much of it, in the wrong places at the
wrong times, depending on the place and time of year. If one of the hallmarks
of tropical regions was the relative lack of seasonal temperature fluctuations
(which, according to contemporary theorists, reduced people’s mental activ-
ity, work ethic and self-discipline), another was the highly seasonal nature of
water, characterized by periods of heavy rainfall and flooding followed by long
dry spells that saw little precipitation at all.'> Wherever water was lacking, the
prospects for economic development seemed dim. Wherever it was abundant,
it was often considered a dangerous source of disease. Throughout Europe’s
empire, not only was water an object of material intervention, it also shaped
contemporary understandings of colonial environments more generally. From

12. On Western ideas of ‘tropicality), see Sutter’s “Tropics, Arnold’s Problem of Nature
(141-68) and Tropics, and Driver and Martins’s Tropical Visions.
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agriculture to transport and from public health to energy, the scope of efforts
to subjugate water expanded accordingly.

Europe’s empire builders were, of course, by no means the first or only rulers
to regard water management as a source of wealth and power. Indeed, no other
element of the natural world has been subjected to attempts at human control
longer and more forcefully than water.'® Across large parts of the premodern
world, the quest to harness the seasonal flow of rivers reaches back millennia.
Egypt’s irrigation basins covered much of the lower Nile valley for thousands
of years, and parts of what became China’s Grand Canal (still the longest canal
in the world) date back to the fifth century BCE.}* South Asia was strewn with
local tank systems long before Europeans arrived there, and early-modern Otto-
man rulers built or sponsored extensive water distribution systems.'® In addi-
tion to the control of water flows, stationary water bodies (seas, lakes, ponds)
have likewise long attracted people’s attention as a reservoir of goods and suste-
nance to supplement what their terrestrial habitats could provide.

Yet despite this long ‘terraqueous’ history, and notwithstanding the many
continuities with premodern hydroengineering efforts, what was new in the
empires of the nineteenth and twentieth centuries was the sheer scope and
pace of transformation.'® European imperialists transformed waterways into
highways and fixed ever-shifting shorelines into serviceable ports on a liter-
ally industrial scale. Much like their Japanese or American imperial counter-
parts — with whom they exchanged many ideas about how to exploit water and
aquatic spaces - they vastly increased both the number and size of barrages
and irrigation systems in a bid to boost crop production and increase land
revenues for state coffers. In their determination to tap the supposedly ‘latent’
resources of their colonies, they teamed up with land-hungry farmers to drain
swamps, build flood defences and reclaim land on an unprecedented scale.
They introduced entirely new water and sanitation systems for rapidly grow-
ing cities and eventually erected hydroelectric dams to illuminate their streets
and power the industries located there. They sought to ‘rationalize’ marine
fisheries off the coasts of their colonies and to enhance the catch from inland
waters by deliberately altering their biological make-up. The global surge of
European power in the nineteenth and twentieth centuries washed its way
across the various elements of the hydrosphere, and the legacies it left behind
for the post-colonial world persisted long after these empires had receded.

115

13. As emphasized by Tvedt in ‘“Water Systems”’.

14. On the long history of water control in China, see Mostern’s Yellow River; Elvin’s
Retreat of the Elephants, 115-64; and Marks’s Tigers, Rice, Silk.

15. For a panoramic, water-centred history of pre-colonial India, see S. Sen’s Ganges.
On the Ottoman Empire, see Husain’s Rivers of the Sultan; Mikhail’s Nature and Empire,
38-81, 242-90; and Joseph’s ‘Islamic Law’.

16. Bashford, ‘Terraqueous Histories’.
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Liquid Empire tells the intertwined stories of water and Europe’s modern
imperial enterprise. It examines the multifaceted efforts to exploit the waters of
the colonial world, the constraints that moulded them and the consequences
(intended or otherwise) that resulted. It recounts how new ideas, technologies
and institutions transformed human engagements with water, and how aquatic
ecosystems — understood here as interconnected biophysical networks located
in or around bodies of water — were themselves reshaped through attempts to
control, alter and manage them. It does this by approaching the story from a
global and trans-imperial angle, and by emphasizing how colonial interventions
in the hydrosphere fitted within the broader political and ideological agendas
that framed them. By reconsidering the history of European empire from an
aquatic standpoint, it argues that water was an essential part of the story, one
that literally flowed through the entire project of modern imperialism.

This is a different perspective from the terra-centric outlook that usually
frames our understanding of Europe’s modern empire. Although rivers, lakes
and oceans have often featured in historical accounts of imperial expansion,
for the most part they have been confined to the margins or appear as little
more than contextual background. Indeed, the very ‘terrestriality’ of Europe’s
nineteenth- and twentieth-century imperial venture is broadly regarded as
one of its defining characteristics. Among the chief factors that distinguished
Europe’s modern empires from their maritime forerunners was the penetration
of huge swathes of the African and Asian landmasses beyond the coastal trad-
ing outposts to which they had largely been confined in the past. By the turn
of the twentieth century, a series of transport, military and medical innova-
tions had enabled a handful of European states to extend the territory under
their control (however uneven, sporadic and intermittent this control was) by
no less than twenty-three million square kilometres, around one-sixth of the
entire global land surface. For good reason, the ‘new imperialism’ of the late
nineteenth century, however much it grafted on to longer-term political trans-
formations within Asia and Africa, is widely regarded as the largest land grab
in world history.'?

Even in the burgeoning field of environmental history, studies of Europe’s
colonial empire have long tended to cluster around a handful of terrestrial
themes: the rise of ‘scientific’ forestry, the emergence and legacies of colo-
nial wildlife conservation, the production of tropical commodities for global
markets, and efforts to ‘improve’ colonial agriculture.'® But if this terrestrial
emphasis is understandable, it is nonetheless incomplete, for it overlooks the

17. For a survey of the literature, see Butlin’s Geographies of Empire; on the ‘scramble’
for Africa as part of a longer pattern of regional political change that European imperial
powers exploited, see Reid’s ‘Africa’s Revolutionary Nineteenth Century’.

18. For overviews: Ross, Ecology and Power; Beinart and Hughes, Environment and
Empire; Beattie, Melillo and O’Gorman, Eco-Cultural Networks; Ax et al., Cultivating the
Colonies.

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

WATER AND EMPIRE [7]

extent to which imperial power was immersed in water. As European empires
transitioned from maritime enclaves to territorial domination, they encom-
passed not only rich tropical forests, parched deserts and teeming savannahs but
also many of the world’s mightiest rivers, largest lakes, greatest wetlands and
most prolific coastal seas. These waters were more than just blue patches on
the expanding imperial map. They shaped the history of European empire in
numerous ways: as natural capital from which colonizers and colonized alike
sought to profit in different ways, as vital conduits of mobility, as an important
realm of scientific research and knowledge generation, and as key sites of social
and cultural contestation. Just like the vegetal and mineral resources of the
colonies, their waters were valuable assets that people sought to understand,
control and exploit. After all, managing water was crucial for harnessing the
productivity of colonized landscapes themselves, whether for keeping people
fed, powering industries, or mitigating losses from floods and erosion. In this
sense, Liquid Empire aims to reveal hitherto neglected aspects of Europe’s
imperial engagement with the people and environments of the colonial world.

The attempt to conquer water in Europe’s colonies was, of course, part of a
worldwide story of escalating human intervention in the hydrosphere. Histo-
rians of the United States have long emphasized the centrality of water control
for continental settlement, industrialization and urbanization; more recently,
they have also brought the country’s fisheries into sharper focus.!® Over the
past couple of decades, scholars of Europe, China, Australia and the Russian/
Soviet empires have likewise explored how water flows sculpted political,
socio-economic and cultural developments, placing particular emphasis on
‘enviro-technical’ hydraulic systems as building blocks of the modern state
itself.20 Seas, lakes and rivers have also featured in the historiography of
European empire, though their coverage has been patchy and uneven. To
date, the bulk of attention has centred on water as an agricultural resource.
‘We know quite a lot about the social and economic dimensions of irrigation
works - the paramount tool of colonial agricultural modernization — above
all in India and Egypt, and to a lesser extent in Sudan, the Middle Niger and
the Netherlands Indies.?! By contrast, the many other imperial engagements

19. Worster, Rivers of Empire; R. White, Organic Machine; Pisani, Water and Ameri-
can Government; Melosi, Water; Hundley, Great Thirst; Steinberg, Nature Incorporated.
On fisheries: McEvoy, Fisherman’s Problem; Chiang, Shaping the Shoreline; J. Taylor, Mak-
ing Salmon; Bolster, Mortal Sea; Reardon, Managing the River Commons.

20. Pritchard, Confluence; Cioc, Rhine; Blackbourn, Conquest of Nature; Pietz, Engi-
neering the State and Yellow River; Peterson, Pipe Dreams; O’Gorman, Flood Country.

21. On India: D’Souza, ‘Water in British India’; Gilmartin, Blood and Water; Haines,
Building the Empire; Whitcombe, Agrarian Conditions and ‘Irrigation’; I. Stone, Canal
Irrigation; Mosse, Rule of Water. On Egypt and Sudan: Mitchell, Rule of Experts; Tvedt,
Economic, Political, Social and Age of the British; Blocher, Der Wasserbau-Staat; Ertsen,
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with water remain underexplored, despite some excellent works on particu-
lar topics and places. The impulse of colonial states to convert swamps and
marshes into solid land has occasionally come into focus, most notably in
southern Asia’s river deltas.22? Despite the propensity of monsoon-fed rivers
to burst their banks, only a handful of studies (almost exclusively on India)
examine efforts to mitigate, prevent or deal with the fallout from extreme
flood events.22 The history of colonial cities as nodes of exchange and cultural
hybridization has been one of the liveliest areas of imperial historiography in
recent years, but the fraught history of municipal water and sewage works has
mostly remained local in scope.?* Research on hydroelectric projects in Asia
and Africa has focused overwhelmingly on the mega-schemes of the post-war
period, to the detriment of colonial-era surveys and initiatives.2’> Meanwhile,
the attempts of colonial states to improve the navigability of rivers for trade
and communication purposes has remained a niche interest, and even less
attention has gone to the transformation of coasts and marshes into modern
port facilities.2® With precious few exceptions, the history of colonial efforts
to control fisheries, promote aquaculture and re-engineer aquatic ecosystems
remains largely unwritten.?? Rarest of all are studies that tackle the question

Improvising Planned Development; R. Collins, Waters of the Nile. On the Netherlands
Indies: Ravesteijn, De zegenrijke heeren; Ertsen, Locales of Happiness. On the Middle
Niger: Van Beusekom, Negotiating Development; Schreyger, L'Office du Niger; Filipovich,
‘Destined to Fail. On East Africa: Bender, Water Brings No Harm.

22. Bhattacharyya, Empire and Ecology; Iqbal, Bengal Delta; Biggs, Quagmire; Bro-
cheux, Mekong Delta; Adas, Burma Delta.

23. D’Souza, Drowned and Dammed; C. Hill, River of Sorrow; Mishra, ‘Bihar Flood
Story’; T. Ghosh, ‘Floods and People’; Kingsbury, Imperial Disaster.

24. The best overview is Broich’s ‘Engineering the Empire’. The bulk of work on urban
water systems focuses on India’s main conurbations: Arnold, Colonizing the Body;
M. Harrison, Public Health; McFarlane, ‘Governing the Contaminated City’; Gandy, ‘Land-
scapes of Disaster’; Prashad, ‘Technology of Sanitation’; Mann, ‘Delhi’s Belly’; Klein, ‘Urban
Development and Death’; Dossal, ‘Henry Conybeare’. For studies of colonial cities beyond
India: Yeoh, Contesting Space, 177-89; M'Bokolo, ‘Peste et société urbaine’; Ngalamulume,
‘Coping with Disease’; Gandy, ‘Planning, Anti-planning’; Nilsson, ‘Unseeing State’; Ismail,
‘Epicures and Experts’; Kooy and Bakker, ‘Splintered Networks’ and ‘(Post)Colonial Pipes’.

25. For overviews: McCully, Silenced Rivers; Adams, Wasting the Rain. On colonial-
era hydroelectricity: Hoag, Developing the Rivers, 135—72; Lanthier, ‘L'électrification de
Bombay’; Kale, ‘Structures of Power’; Isaacman and Isaacman, Dams, Displacement; Hart,
Volta River Project.

26. On river navigation: Bernstein, Steamboats on the Ganges; Dewey, Steamboats on
the Indus; Lacroze, Les grands pionniers; Lederer, Histoire de la navigation; Huybrechts,
Transports et structures; Headrick, Power over Peoples, 177-225. On ports: N. Mukherjee,
Port of Calcutta; Headrick, Tentacles of Progress, 32—35; Powell, ‘Singapore’s Lost Coast’
and ‘Harnessing the Great Acceleration’

27. The few exceptions are Butcher’s Closing of the Frontier; Medrano’s ‘Edible Tide’;
C. Jennings’s ‘Unexploited Assets’; Reeves’s ‘Inland Waters’; and Reeves, Pokrant and
McGuire’s ‘Auction Lease System’.
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of how the circulation of water and its multiple uses connected such histories
together.28 This book accordingly follows a twofold rationale: to investigate
some of the less familiar aspects of colonial water history, and to integrate
them into a broader account of the multidimensional entanglement of water
and Europe’s imperial power.

Doing so requires us to break some long-standing historiographical habits.
One is the tendency to focus mainly on the surface. Historians have long recog-
nized the importance of waterways for imperial expansion; during the nine-
teenth century, steam-driven gunboats and ocean liners were among the key
technologies that made the extension of European power into the Asian and
African landmasses possible in the first place. Over the last two decades, a
growing body of work on seas and oceans — sometimes referred to as the ‘mari-
time turn’, or ‘new thalassology’ - has recovered long-forgotten patterns of
interconnection and exchange across vast nautical spaces. Partly inspired by
earlier work on Mediterranean and Atlantic history, such histories have taught
us to appreciate how water bodies of varying sizes — whether the Indian Ocean
or the Suez Canal - can serve as useful categories of historical analysis. Yet in
nearly all of these accounts, water itself features as no more than a medium of
transport for the goods, people and ideas that drive history, a surface to move
across between various pieces of land.2?

Another habit to overcome is treating water mainly as an input. Clearly,
water supplies were critical for agricultural production, urban growth and vari-
ous colonial industries. During the droughts and famines that straddled the
late nineteenth and early twentieth centuries, they were literally a matter of life
and death for millions of people in colonial Asia. Previous work on the history
of dams and irrigation schemes shows how the availability or absence of water
in particular places was a key constraint that shaped human welfare, political
calculations and economic activity.3° But the relationship between imperial
power and the hydrosphere was much broader than that. Water was not only
a substance to divert and re-channel but also constituted a vast ecosystem
itself, one that contained a multitude of potential resources as well as a host
of microscopic dangers that threatened human life. Moreover, human actions
and ideas also had profound effects on water, which in turn had far-reaching

28. The outstanding exception is Amrith’s Unruly Waters, which focuses primarily on
modern India through the lens of the monsoon. See also Heather Hoag’s Developing the
Rivers and Beattie and Morgan’s ‘Engineering Edens’.

29. Bose, Hundred Horizons; Huber, Channelling Mobilities; Tagliacozzo, In Asian
Waters; Hofmeyr, Dhupelia-Mesthrie and Kaarsholm, ‘Durban and Cape Town’; Armitage,
Bashford and Sivasundarum, Oceanic Histories; Miller, Sea; North, Zwischen Hafen und
Horizont; Buchet, La mer; ‘Forum: Oceans of History’ Two noteworthy exceptions that
incorporate aquatic environments into their analyses are Cushman’s Guano and Amrith’s
Bay of Bengal.

30. See notes 21, 25.
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consequences for human activities. All throughout the colonial era, a series of
new technologies and initiatives - ranging from urban sanitation to electricity
generation to fishery development - altered not only the flow and distribution
of water but also its composition, ecology, flora and fauna, along with the cul-
tural meanings that people attached to it. Although many of these issues have
attracted scant consideration, they too were deeply enmeshed in the fabric of
imperial power and became an integral part of its aqueous legacy.

Water is a unique substance, and its distinctive attributes make it a remarkably
useful object of study for historians.?! For one thing, its critical importance for
human life and economic activity render it an ideal vehicle for examining the
‘political ecology’ of modern empire at large. The basic premise of political
ecology is that the production and distribution of wealth and power are based
not only on the social construction of human activities but also on the ability
to transform the material world - not least the hydrosphere - and control it for
particular purposes.?? In many ways, the idea that water and power are inter-
linked is far from new. In the 1950s, the sociologist Karl Wittfogel famously
argued that ‘hydraulic societies’ such as ancient Egypt, China, Mesopotamia
or India were fundamentally organized around the control of water for irriga-
tion, which in turn gave rise to highly centralized bureaucracies and decid-
edly ‘despotic’ forms of government. Ever since then, scholars have questioned
and criticized Wittfogel’s thesis, noting that the formation of centralized states
often preceded large-scale irrigation works, that many of the absolutist ten-
dencies he described were apparent in areas without irrigation, and that the
day-to-day maintenance of irrigation networks was frequently organized on a
local or communal basis.33

But regardless of such debates, we do not need to accept Wittfogel's determin-
istic theories - or, for that matter, restrict our gaze to irrigation and agriculture
- to recognize that human interactions with water are intimately bound up with
questions of hierarchy, inequality and power. Who controls the flows and dis-
tribution of water both reflects and (re)produces social difference. Who defines
how it is perceived, measured and valued is rooted in distinctions between dif-
ferent forms of knowledge. Who controls access to rivers, lakes and seas is best
placed to profit from the resources living within them and to use them for reli-
gious or recreational purposes. Who gets to use water as a waste dump - and,
consequently, who has to live with the detritus carried downstream or washed up

31. For a stimulating recent discussion, see T. Fernando, Physioc and Rider’s ‘Flows of
History’.

32. P. Robbins, Political Ecology; Bryant, International Handbook; Peet, Robbins and
Watts, Global Political Ecology; Stott and Sullivan, Political Ecology; Loftus, ‘Rethinking
Political Ecologies’; Holt, Water and Power.

33. Wittfogel, Oriental Despotism; Ulmen, Society and History. On critiques of Wittfo-
gel’s thesis: Peet, Karl Wittfogel’; Ley and Krause, ‘Ethnographic Conversations’
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on shore - is shaped by social status. In brief, water and power are interrelated in
a multitude of different ways and in a variety of different aquatic settings: from
fresh to salt water; from surface to groundwater; from drainage, flood control
and urban sanitation to navigation, irrigation and fisheries.

By weaving together a new fabric of infrastructures, rights and entitle-
ments, and by regulating the conflicts that continually arose over them, modern
states — including colonial states — did more than just govern the manipula-
tion of water; they governed through the manipulation of water. Although these
dynamics were by no means new to the modern era or unique to the history of
European empire, in many ways Europe’s imperial heyday presents us with an
unusually illustrative case, a kind of historical exemplar of the deep and mul-
tifaceted interconnectedness of water, political power and social difference.
Whether we look at the glaring disparities of water access in colonial cities, the
deliberate displacement of traditional waterworks by expert-controlled mega-
schemes, or the skewed distribution of costs and benefits from colonial flood
defences and reclamation projects, the inequalities on display were in each case
amplified by the stark racial and civilizational hierarchies that structured colo-
nial societies. The ‘politics of difference’ in Europe’s modern empires gave them
a somewhat distinct dynamic in comparison to other political entities character-
ized by asymmetrical power relationships.?* Furthermore, the enormous scale
of environmental change that modern colonialism wrought in the areas that it
conquered ensured that these disparities have continued to suffuse the water-
scape of the Global South well into the twenty-first century.

Water thus furnishes a powerful lens for examining the socioecological
dynamics of imperial power. But to turn the perspective around, it also pro-
vides insights into the limits of this power. Water is a notoriously contradictory
substance. It is at once the stuff of life and a purveyor of deadly disease. It
is an indispensable necessity for human sustenance but also a destroyer of
property and human life. It provides a cheap and efficient means of trans-
port but also threatens communications infrastructure and can pose a major
barrier to the mobility of people, goods and information. On a cultural level,
it is simultaneously an object of veneration, subjugation and anxiety. And to
complicate matters further, water also operates on multiple, overlapping tim-
escales: the recurrent annual cycle of the seasons; the intermittent chronology
of catastrophic floods or droughts; and the slow, creeping nature of long-term
changes such as the silting up of rivers, sinking river deltas, falling ground-
water levels, or the biochemical alteration of lakes and oceans.3% For all the
colonial assertions about ‘mastering’ water, it was never fully tamed - perhaps
least of all in the volatile hydrographic regimes of Europe’s tropical colonies.
In this sense, water was both a source of imperial power and a challenge to it.

34. Burbank and Cooper, Empires in World History, 8-11.
35. A point eloquently highlighted by Amrith in Unruly Waters (9-10).
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After all, the claim to conquer nature through superior know-how and tech-
nology was both a cornerstone of colonial rule and a crucial means of justify-
ing it. Consequently, the failure (or perceived failure) to control water served
to undermine European authority and open up spaces for opposition, whether
from indigenous people who resented the threat to their economic interests
and cultural sensibilities or from budding nationalist political movements that
demanded a more rapid and thorough development of water resources than
colonial states appeared willing or able to achieve.

A further benefit of focusing on water is that it reflects historical changes
in so many different spheres. Schemes to channel and exploit water provide
a measure of a state’s political priorities, social ambitions and technological
capabilities. How people use and abuse water, how they allocate and conserve
it, tells us a lot about their relations with each other and with the rest of the
natural world. Water is the lifeblood of a whole array of modern social and eco-
nomic systems, from the circulatory networks of cities to agricultural develop-
ment projects, electrical grids and mechanized fishing industries. Although
water is, in a strictly chemical sense, a unitary substance (notwithstanding the
different minerals, nutrients or contaminants that might be mixed with it), in
the social world it comes in a variety of different guises. It sloshes through the
imperial past as a resource for farmers, as a commodity for urban consum-
ers, as a threat to floodplains and coastlines, and as a habitat in which living
resources could be caught or cultivated.

The basic aim of Liquid Empire is to survey the breadth and diversity of
imperial encounters with water. Tackling such a wide array of themes poses
challenges, which helps explain why water-related histories to date have
tended to focus on single topics or regions. It also entails certain drawbacks;
it is no exaggeration to say that each of the following chapters could be turned
into many books. But stepping back to take in the bigger aquatic picture also
presents significant opportunities, because the various forms and uses of
water were ultimately intertwined. The construction of vast irrigation systems
unavoidably affected river navigation since their flow requirements often con-
tradicted one another. Capturing run-off behind dams or using watercourses
as refuse dumps impacted fisheries and other users downstream. Promoting
industrial modes of fishing or draining swamps for agricultural use commonly
had an adverse effect on artisanal fishers. Building flood controls or irriga-
tion works in one area raised the risk of catastrophic inundation, waterlogging
or water shortages in others. The world of water is literally awash with such
interconnections and trade-offs.

My starting point is that all of these different ‘waters’ formed part of a
single integrated hydrosphere, and that the period of European global dom-
inance was one of momentous and enduring change in the long history of
human interactions with it. Consequently, the chapters that follow not only
cover a broad range of themes - water-based transport, irrigation, swamp
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reclamation, marine and inland fisheries, lake stocking, aquaculture, flood
control, municipal sanitation, hydropower - but also seek to tease out some of
the linkages between them. Water connected upland farmers with lowland cit-
ies, the fisherman with the irrigator, the riverside cultivator with the electricity
consumer. The basic rationale for placing water at the centre of the narrative
is that we can gain new insights by looking at these topics together rather than
focusing merely on one or the other. After all, any water that is ‘wasted’ or that
escapes human control is never truly lost; whatever leaks, drains or evaporates
away always ends up somewhere else. In this sense, Liquid Empire is a book
about the fundamental interconnectedness of things - not only different parts
of the hydrosphere but also the manifold ways in which humans are interwo-
ven with the biophysical environment.

Exploring these interdependencies requires us not only to consider a vari-
ety of aqueous spaces but also to look across political boundaries. Water, like
many other elements of the natural world, shows little respect for borders.
Although there are sound political and geographic reasons to study water on
a local or regional scale — whether at the level of a single river, state or physical
watershed - taking a wider spatial view enables us to see how changes in partic-
ular places were linked to much broader processes, both natural and historical.
Rivers link mountain rain and snow with drylands, deltas and the global sea.
Water currents carry sediment, nutrients and contaminants from one place to
another. Consequently, water challenges conventional understandings of ter-
ritoriality.36 The (rather arbitrary) lines that Europe’s imperial diplomats drew
on the map were intended to delineate fixed domains of land. But flows of water
across these frontiers muddled any neat distinction between different spheres
of influence, and the concept of ‘international waters’ further confounded them
when dealing with matters offshore. Moreover, the boundaries between land
and water were themselves often indistinct and changeable. Deltas, littorals and
low-lying river plains were mutable, half-liquid spaces characterized by the con-
tinual movement of mud and silt; in ecological parlance, they were ‘ecotones’,
in which different biological communities meet and mix. Much to the frustra-
tion of state officials, engineers and investors, water had a way of turning firm
territorial settlements into a physical and political mire.27 To be sure, political
boundaries affected the movement and uses of water (indeed, increasingly so
as colonial and post-colonial states imposed new claims on it), but ideas about
water and its exploitation travel as much as water itself does. So, too, did many
of the people (engineers, administrators, hydrologists) who sought to control,
regulate and re-channel it. To study water is to follow these currents.

36. See Maier, Once within Borders.
37. Von Hardenberg, ‘Knowing the Littoral’; Bhattacharyya, ‘Fluid Histories’ and ‘River
Is Not’; O’Gorman, Wetlands in a Dry Land.
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Ligquid Empire therefore adopts a fluid sense of geography. Its primary
focus is on colonial Asia and Africa, especially (though not exclusively) non-
settler colonies, but it treats these regions as spaces whose edges were blurred
by flows of water as well as by the circulation of ideas, technologies and
practices associated with it. Tracing these cross-currents sometimes takes us
beyond the bounds of European colonies and protectorates, whether to the
fisheries of Japan, the watersheds of North America, or back to the rivers and
harbours of the metropole. In this sense, our focus on the empires of West-
ern European states is by no means intended to downplay the importance of
other imperial projects (Japanese, American, Russian, Ottoman), which often
pursued similar water-control aims, or to ignore the cross-border exchange of
ideas, technologies and political impulses that bound them together. Rather, it
is a reflection of Europe’s dominant collective power throughout much of the
period and the need to impose some practical limits on the subject.

Even within the spatial confines of European empire, studying water
requires us to adopt a trans-imperial perspective that transcends the boundaries
of individual colonies or regions of influence. One benefit of this approach is
that it opens up areas that have attracted relatively little scholarly attention. Like
so many aspects of the imperial past, histories of water control have hitherto cen-
tred predominately on the British Empire. Although British-ruled colonies fea-
ture prominently in the pages that follow, the story also encompasses the less
familiar water histories of the other major European colonial empires, drawing
on material in French, German, and Dutch. Another advantage of this trans-
imperial viewpoint is that it allows us to draw comparisons and trace com-
monalities across frontiers. In spite of — and to some extent because of - their
rivalries, Europe’s empires are best understood in connection with one another.
There were, to be sure, different ways of ‘doing’ colonialism: direct or indirect
forms of rule, overriding or upholding local ‘customs), private versus state-led
resource exploitation. Colonial authorities also set somewhat different political
and economic priorities, not least around the questions of profitability versus
‘native welfare’ or gradual change versus rapid economic development. As we
will see, these various governing strategies and policy decisions influenced both
the conception and consequences of hydrological interventions in different
colonial territories, from irrigation to fishing and from flood control to hydro-
power. Nonetheless, administrators, engineers and scientists faced many com-
mon challenges in their encounters with the waters of the colonial world. As a
result, ideas about how to exploit them were the subject of imitation, adaptation
and sometimes coordination across imperial boundaries and beyond.3®

38. Hedinger and Heé, ‘Transimperial History’; Kamissek and Kreienbaum, ‘ITmperial
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and Rivalry’; Streets-Salter and Getz, Empires and Colonies; Singaravélou, Les empires
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Examining the interconnections and interdependencies of water also
demands a fluid chronological framework. Our main focus will be on the nine-
teenth and twentieth centuries, starting with the consolidation of European
power in southern Asia and early forays up Africa’s rivers, and continuing
through the age of decolonization after the Second World War. These temporal
parameters will vary from one subject to another and will flex at both ends. From
the very beginning, colonial waterworks in parts of Asia and Africa were power-
fully shaped by pre-colonial practices and infrastructures, and are therefore best
viewed as part of a longer trajectory of human hydraulic interventions. The same
point holds true for the latter stages of the story: given the huge aquatic trans-
formations over which Europe’s empire builders presided, we will also explicitly
consider the hydraulic legacies of European empire for the post-colonial world.

Although tackling two centuries inevitably involves a high degree of com-
pression, taking a long view has significant benefits when dealing with the his-
tory of water. For one thing, most large-scale water management systems took
decades to come to fruition. Schemes that began as colonial infrastructure proj-
ects often ended up being inaugurated as symbols of national independence by
post-colonial governments. Moreover, a long temporal framework allows us to
consider discontinuities within the colonial era itself, whether due to changing
attitudes and political constellations, technological innovations or as a result of
crisis moments such as famines, war or economic depression. By looking across
this time span we can trace the gradual transition from a phase of improvisa-
tion and experience gathering in the early and mid-nineteenth century towards
a more expert-based, scientifically oriented mode of water exploitation that
became increasingly dominant in the twentieth century. Finally, the multilay-
ered temporalities of water meant that the full environmental effects of hydro-
logical interventions often took decades to manifest themselves, which meant
that contemporaries frequently underestimated the long-term implications of
what they were doing. This is, of course, a problem of more than just historical
interest. In the twenty-first century, we still struggle to understand how our cur-
rent uses and misuses of the hydrosphere will play out in the future.

Our focus on the era of ‘modern colonialism’ thus does not posit any neat
historical breaks. As recent histories of empire have emphasized, there were
many continuities and parallels between the imperial projects of modern
Europe and empire-building processes in other times and places. Certainly
there was little new in the basic idea that supposedly more advanced or ‘refined’
groups had a right to propagate or even force their own norms and institu-
tions on to those whom they regarded as backward or brutish. Such notions
were rooted in long-standing discourses of imperial providence, and informed
Chinese notions of state-building as much as European self-imagination.3?
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Since ancient times, deploying the latest technologies to construct large-scale
waterworks had been a favourite tool of imperial elites eager to demonstrate
their beneficence, extend their influence and bolster the resources at their
command. In these and many other ways, the colonial regimes of the nine-
teenth and twentieth centuries drew on a multitude of older ideas, methods
and strategies to fashion their own ‘imperial repertoires’.4©

But even so, there are several factors that make this period somewhat dis-
tinctive. At the most basic level, Europe’s modern empires were collectively
larger; more populous; and more geographically, culturally and economically
variegated than anything that earlier imperial powers had managed to assem-
ble. Over time, the global supremacy of these empires was amplified by the
‘Great Divergence’ of economic growth between the Western powers and
the rest of the world after around 1800, which meant that they were able to
deploy more resources than ever before for the domination of subject lands
and peoples.#! In turn, this widening economic differential also reflected the
unprecedented technological discrepancy that opened up over the course of
the nineteenth century, which eventually furnished the ‘tools of empire’ that
made it possible to penetrate large parts of Asia and Africa that had previ-
ously lain beyond European grasp.*? Finally, these new industrial-era tech-
nologies did more than just enable imperial conquest; they also encouraged
the deployment of European knowledge, capital and administrative practices
for mobilizing the natural wealth and labour of subjugated territories on an
extraordinary scale.

The overall result was a markedly interventionist approach to empire-
building. Although the notion that Europeans should guide and educate what
they regarded as more ‘primitive’ peoples had long formed the cornerstone of
the so-called ‘civilizing mission, over time their incursions were increasingly
animated by visions of an enlightened form of colonialism spearheaded by
engineers and scientists rather than by conquering armies, and geared more
towards mutual benefit and moral advancement than coercion and suppres-
sion. It was an approach that resonated with other imperial projects in the
nineteenth- and twentieth-century world, whether the extension of Japanese
supremacy in East Asia, Russian expansion in central Asia, or the ‘internal
colonization’ efforts of federal agencies in the western and southern United

40. See especially Burbank and Cooper’s Empires in World History (1-22, 287-329).
I make no neat distinction in the text between ‘colonial’ and ‘imperial’, but rather use them
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States.*3 By and large, the results rarely matched the rhetoric. In the case of
Europe’s colonies, the ‘shoestring’ budgets of most colonial states were hardly
conducive to progressive social reform, and nor was their heavy reliance on
indigenous elites for the purpose of governing conquered territories. The
introduction of new technologies often benefitted investors and merchants
more than local people, and was often used to direct and control their activi-
ties more effectively. Nonetheless, from the late nineteenth century onwards,
and especially after the fallout of the two world wars generated mounting
pressures to justify the continuation of colonial rule, the core responsibility
of European colonial states was (at least ideally) not merely to tax and exploit
subjugated societies but rather to ‘develop’ their economies through the appli-
cation of modern science and technology.**

The control of nature was critical to this undertaking. The markedly tech-
nocratic impulse of modern colonialism meant that subject territories were
no longer viewed merely as spaces to govern but as places to be managed and
improved - ‘living laboratories’ for social and environmental experimenta-
tion.*? In this context, mastering flows of water and harnessing the productiv-
ity of aqueous spaces represented more than just a material means of exerting
imperial authority (though it certainly was that). It also had a profound sym-
bolic importance: in the eyes of Europeans, it justified their claims to colonial
stewardship over natural resources that subject peoples were less capable of
capitalizing on themselves.*6 Whether through the irrigation of farmland, the
draining of swamps, the expansion of fisheries or the improvement of sanitation,
the management of water lay at the heart of the colonial development agenda
and indeed has remained a central focus of development initiatives ever since.

Yet for all the emphasis on developing colonial water resources, the impe-
rial conquest of water was more than just a matter of imposing external power
over subjugated territories and disseminating technologies from metropoli-
tan ‘centres’ to colonial ‘peripheries’. As the following chapters show, it often
involved a lot of trial and error, adapting technologies to unfamiliar environ-
ments, importing ideas and practices from other colonies or national settings,
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and occasionally adopting or absorbing indigenous techniques that had been
refined over generations to take advantage of local hydrological conditions.
Colonial engineers and their projects will feature prominently, but large-scale
hydraulic tinkering always involved a high degree of negotiation and align-
ment of interests between different social groups. This very much included col-
onized people themselves, who in some cases were among the primary drivers
of transformation and who variously supported, opposed or repurposed impe-
rial water designs for their own ends. In this respect, the story diverges from
older diffusionist narratives of technology transfer, in which Europeans con-
veyed their own practices to seemingly passive colonized societies and territo-
ries.*7 Taking its cue from recent work on colonial infrastructures, knowledge
and environmental history, it instead seeks to paint a more complex picture of
mutual interaction, the circulation of ideas and practices within and beyond
imperial boundaries, selective appropriation, unintended consequences, and
the emergence of resistance to imperial innovations.*® Such an approach not
only has the advantage of capturing a broader spectrum of human agency
beyond European colonizers. It also helps us to comprehend modern empire
as the franchise venture that it was, a system of rule that forcibly bound places
and peoples together, but one that could function on the ground only by open-
ing up opportunities and incentives for non-Europeans as well. Despite all of
the violence and the stark power asymmetries that characterized European
imperialism, the actual exercise of colonial rule - including the management
of water - fundamentally depended on practical compromises.*?

As the following chapters will show, such accommodations extended well
beyond the diverse social interests that had to be negotiated, for water was
itself a powerful force to be reckoned with. Rivers, lakes and seas, like the
rest of nature, were by no means merely a blank slate on which engineers and
administrators could cast their designs, but rather played an active part in
the story of modern empire. Although this book is very much a work of his-
tory rather than hydrology, one of its premises is that it is insufficient to focus
solely on ideas about water or on the various things that people marshalled
in order to control and profit from it (all of which feature prominently in any
case). It is also important to pay attention to the water itself. After all, the vari-
ous purposes that water systems were intended to serve were possible in the
first place only because of the movements and properties of the actual fluid,
which in turn affected how all of the other elements of such systems func-
tioned. This becomes all the more apparent when we consider that flows and
bodies of water often seemed to have ideas of their own about how to behave
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and where to move, and these inanimate actions frequently ran counter to
human designs.

In short, water had its own form of agency. Its currents, movements,
absences and overabundances powerfully moulded human activity, even as
humans reconfigured the waterscape in a reciprocal process of transformation.
To borrow from Bruno Latour, water was an ‘actant’ within a wider, co-evolving
set of arrangements that bound together water, people, technologies, cultural
practices, socio-economic structures, legal-political institutions and the wider
biophysical environment, all for the human-led purpose of capitalizing on the
productive potential of aqueous spaces.®® Viewed from this perspective, mod-
ern imperialism was (among many other things) a ‘hydro-social’ enterprise,
a process of expansion and subjugation that reordered relationships between
water and human societies across large swathes of the globe, and that helped
set the overall course of water management for decades to follow.>!

Over the past two centuries, and especially since the twilight years of empire
in the middle of the twentieth, modern societies have become an elemental
part of the Earth’s water cycle. According to the UN, global water use has risen
roughly sixfold over the past century (far faster than the rate of population
growth), such that the vast majority of the world’s major rivers have already
been dammed and diverted for various human uses.>2 Of course, the technologi-
cal hold we now have on the hydrosphere has in many ways been a massive boon
to human welfare, allowing us to produce more food, generate more power
and contract fewer diseases than ever before. Yet as more and more of the
planet’s waters have been transformed into artefacts of human engineering,
people — especially poor people with the least ability to move from low-lying
areas or to buy their way out of the effects of drought - have simultaneously
grown more vulnerable to changes in the hydrological cycle itself. Although
the challenge of striking a balance between the risks and rewards of hydro-
logical tinkering is in many respects an age-old problem, in recent years its
scale and implications have become ever-more alarming as demands on water
resources have skyrocketed and as the disruptive effects of climate change
have begun to take hold.

In this sense, our dealings with water in the modern era epitomize our
changing relationship with the global environment at large during the age of
the Anthropocene. Stripped down to its essentials, the overarching story is
one of escalating human needs generating greater dependencies on nature’s
assets, and greater dependencies in turn giving rise to increasingly elaborate
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attempts to harness the resources on which we rely. As geoscientists have been
warning us for some time, this spiralling pattern of human intervention can be
observed across the entire biophysical environment: land, sea and atmosphere,
as well as the nitrogen and carbon cycles that link them together. Yet nowhere are
the inherent limitations of this perpetual growth strategy more apparent than
in the hydrosphere. Water is arguably the ultimate constraint on economic
growth. Directly or indirectly, fresh water is necessary for everything we do, but
supplies are finite and already under severe strain from overuse and pollution,
and there are no substitutes. In turn, the fact that freshwater supplies also pose
a constraint on the productivity of land has prompted us to direct more of our
attention to the oceans, though here too we have begun to push (and in some
areas exceed) the limits of what marine ecosystems can provide.?3

And so states around the world today find themselves bound by their own
water histories, their hydrological options circumscribed by the visions
and choices of previous generations. This is, with few exceptions, a global
dilemma, one that applies as much to China, Australia or the American West
as to post-colonial Asia and Africa. Yet for many states and societies in the
Global South, it is important to recognize that their options are bounded
not only by their own previous choices but also by those of European impe-
rial powers that, for much of the modern era, took it upon themselves to
make such decisions on their behalf. As things turned out, these choices had
momentous social and environmental consequences, and their legacies con-
tinue to shape the fortunes of billions of people.

53. My thanks to Julia Adeney Thomas for highlighting to me the importance of these
water-related limits.
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9; fisheries in, 221-23, 374, 376
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Bangladesh, 124, 381, 385
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sanitation in, 249, 254, 263-64, 273-75.
See also Jakarta
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216, 252; and coastal flooding, 166-67,
176-77; and cyclones, 58, 127, 169-70,
172-73, 178; migration across, 127;
trade across, 127
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Beas River, 148, 150, 336
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Bengal Famine (1943-44), 179-80, 199

Bengal Pilot Service, 28

Bengal, 25-6, 28, 30, 31, 43, 164, 175, 182,
210, 213, 215, 218, 219, 228, 245, 252,
275, 332, 350, 370; and famine, 179-180,
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Bhakra Nangal Scheme, 181, 335, 350

bilharzia, 118-20, 320, 356

Black, Eugene R., 336,

Blue Nile, 103, 113, 345-47, 350

Bombay (Mumbai), 59, 95, 221, 241, 364;
and hydroelectricity, 289-96, 302;
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249, 251-53, 257-60, 263-69, 272, 274
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Brahmaputra River, 31, 162, 172; and flood
risk, 170, 174; as navigation channel,
26, 29-30
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Burma (Myanmar), 44, 179, 331; fisheries
in, 206-8, 213, 218; British colonization
of, 28-9, 132-133; land reclamation
in, 124-29, 136; as member of Mekong
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Caillié, René, 33
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Calcutta (Kolkata), 26-7, 29-30, 46, 57, 180,
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178-79; port of, 52, 54-55; urban
sanitation in, 210, 249, 251-53, 262-63,
266-67, 276-77

Cambodia, 38, 65, 124, 331, 338-39,
341-42; fisheries in, 206-7, 215; and
river navigation, 38-9, 45
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Canal Colonies (Punjab), 148-158, 181,
265-66, 332-34, 350; as development
model, 154; environmental problems
in, 154-57; social conflict in, 155-56,
166, 355

Canal des Rapides, 191, 197
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Cautley, Proby, 8o, 83, 101,
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China, 5, 7, 20, 25, 38-9, 40, 49, 94, 183,
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203, 220; as market for trade, 37-8,
45; and Opium Wars, 37; and Second
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cholera, 134, 156, 173, 175, 189, 242, 245,
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of, 129, 133; migration to, 132. See also
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Congolese Hydrographic Service, 51
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Cote d’Ivoire, 320, 351, 356; and colonial
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cotton, 25, 30, 61, 152-53, 170, 282, 287,
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107; in Egypt, 105-10, 114-19, 142
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87-9

cyclones, 54, 57-8, 73, 160, 169-70, 171,
178-80; and flooding, 127; and meteo-
rology, 173-74; 1864 cyclone, 172-74;
1876 cyclone, 174-76. See also Bengal
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Dakar, 241; port of, 36, 52, 60-1; urban
sanitation in, 254, 263, 266, 268

Damodar River, 28, 162, 181-82, 350
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Darjeeling, 46, 284

Day, Francis, 210-12
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fisheries, 367-81; and urban sanitation,
363-67; and water disputes, 331-37
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salinization, waterlogging

dredging, 23, 29, 129, 131-32; and port
maintenance, 46, 53, 57, 61; and river
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Bestuur), 77
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282, 308, 313-14, 385; and cotton, 105-10,
114-19, 142; and disputes over Nile,
313-14, 343, 345-50; and irrigation, 5,
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Exclusive Economic Zones (EEZs), 376,
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94, 96; and ‘famine railways), 95; in
India, 71, 80, 84, 93-6, 180, 223; and
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Indies, 86-8, 91; in Vietnam, 197-202.
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First World War, 61, 219; and hydroelec-
tricity, 296-97, 304, 308

fisheries, 1-5, 7-8, 11, 13-14, 17, 29, 59,
127, 205-10, 221-24, 318, 320, 322-23,
342, 348, 367-68, 374-76, 378-82;
and competing development models,
204-5, 223, 370-72, 376; conserva-
tion of, 210-15; and damage caused by
dams, 12, 135, 209; mechanization of,
216-20, 224-26, 369, 372-73; and
species transfers, 10, 226-40

flooding, 2-5, 7-8, 11-14, 23, 35, 39, 49, 62,
64, 7477, 90-1, 103-8, 110-11, 113-14,
116, 118-19, 125-31, 137, 159, 206-7,
209, 243, 285-86, 308, 314, 320, 325-26,
330, 338, 347-48, 350; and climate
change, 2, 385-86, 389; in India, 26,
31, 45-6, 55, 70-4, 102, 125, 148-40,
161-70, 174-82, 252, 259, 285-86, 290;
and ‘lock in’, 178, 182-8, 191, 197, 199;
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Gandhi, Mahatma, 295, 388
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route, 26-32, 64; pollution of, 262;
seasonal fluctuations of, 31-2. See also
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Garnier, Francis, 38-40
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Ghana, 331; fisheries in, 370, 376; hydro-
electricity in, 317-20. See also Gold
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Gold Coast, 63; hydroelectricity in, 315,
317; urban sanitation in, 263. See also
Ghana

Gold Coast Water Works Ordinance, 263

Gourou, Pierre, 187, 197
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Grand Canal (China), 5

Grand Renaissance Dam, 350
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Great Vietnam Famine, 199-200
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environmental consequences of, 355;
and irrigation, 354; and social polar-
ization, 355, 373
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35455
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Guinea, 221, 315-16, 331, 376
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Hanoi, 40-2, 184, 186, 189, 199—-200, 241,
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Himalayas, 68, 81, 148, 162, 228, 286, 386

Hirakud Dam, 181-82, 350, 356-57

Ho Chi Minh, 200-1

Hooghly River Pollution Enquiry, 263

Hooghly River, 57, 172; flooding along, 173;
as navigation channel, 27-8, 54-5;
pollution of] 249, 252, 262-63

Hornell, James, 225-26, 371, 378

Howard, Albert, 157
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hydroelectricity, 5, 8, 13-4, 147, 279-327,
330, 340, 351, 382; and electricity mar-
kets, 289, 301-4; and environmental
consequences, 325-26, 337, 358-59;
importance of minerals industry for,
300-1, 314-18; and inter-regional dis-
putes, 342-43, 347; origins of, 282-84;
and shortage of capital, 286-87

Idenburg, A. W. F, 91

India, 25, 29, 37-8, 67, 84, 86, 12324,
126-27, 136-37, 157, 171-73, 181-82,
186-87, 190, 192, 201, 245, 249, 251,
257, 261-63, 266, 268, 273, 330-37,
361-63, 385, 388; fisheries in, 203,
207-15, 219, 223-26, 228-30, 369-72,
375, 381; flooding in, 8, 127, 16170,
174-81, 183; hydroelectricity in 282,
284-97, 299-302, 208, 312, 350—58;
irrigation in, 7, 10, 68-84, 93-102, 109,
117, 120, 148-53, 156; and navigation,
26-28, 30-1, 42-47, 54-57

Indian Famine Commission, 223

Indian Industrial Commission, 287, 297

Indian Irrigation Commission, 96-7, 151

Indian Meteorological Department, 173-74

Indian National Congress, 332

Indian Ocean, 37, 321; as category of his-
torical analysis, 9

Indian Partition (1947), 332-37

Indian Rebellion (1857), 93

Indochina, 133-35, 250, 338; electrifica-
tion in, 298, 302-3; fisheries in, 209,
212-15, 219, 228, 230, 375; flooding in,
129-31, 182-99, 201; French coloniza-
tion of, 37-9; land reclamation in, 125,
131-32, 136-37; and Second World
War, 198-200; transport in, 42—46.
See also Cambodia, Cochin China,
Laos, Tonkin, Vietnam

Indo-Norwegian Project for Fisheries Com-
munity Development (INP), 371-72

Indus River, 152, 334-37, 339, 347, 351,
385; and irrigation, 97, 148, 332; and
navigation, 32. See also Punjab, Canal
Colonies, Indus Waters Treaty

Indus Waters Treaty (1960), 337

Inga Falls (Congo), 301, 351, 357
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International Union for the Conservation
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Irrawaddy Delta, 40, 133-36, 166, 179,
206-7; land reclamation in, 127-29;
migration to, 125-27, 137. See also
Irrawaddy River

Irrawaddy Flotilla Company, 44, 126

Irrawaddy River, 38; as navigation channel,
29, 44,127

irrigation, 7, 9-12, 14, 17, 43—4, 56-121, 125,
149, 157-58, 167, 181, 206, 223, 243,
281, 287, 298-99, 302, 309, 312, 314,
320, 324, 326, 338-39, 354; and envi-
ronmental consequences, 11, 100-102,
104, 116, 156, 209, 337, 342, 355-56; and
famine relief, 84, 87-8, 96; and incom-
patibility with navigation, 80-1, 127;
and political implications, 5, 10, 65, 93,
102, 120-21, 293, 332-35, 345-50; 352,
358; and ‘productive’ versus ‘protective’
works, 85, 94-5, 184, 194-95, 197; and
profitability, 5, 65-6, 70, 88, 93-4, 97,
151, 156; and regional inequalities, 100;
and social polarization, 99, 153. See also
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Jakarta, 2, 52; urban sanitation in, 361-62,
364. See also Batavia

Jamaica, 315
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Japan, 14, 339, 351, 354, 369, 375; as impe-
rial power, 5, 16; as market for seafood
exports, 373, 380; as model for fisher-
ies development, 216, 223-26, 230;
and occupation of Indochina, 128, 179,
198-200, 310

Java, 42, 65, 213, 285, 298, 351; agriculture
in, 68, 75, 86-88; famine in, 86-7, 199,
352; fisheries in, 207-8, 210, 212, 218,
220, 229, 375; irrigation in, 74-9, 85-6,
88-92, 120, 194-96, 352
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Jonglei Canal, 348-49, 358
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Kariba Dam, 321-25, 356
Kashmir, 228, 334, 336

Kerala, 371-73, 378

Khartoum, 103, 113, 346
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Kosi River, 27, 162, 164, 168
Kossou Dam, 351, 355

Krishna River, 71-3, 102
Krishnarajasagar Dam, 293-94
Kumasi, 254, 366

Lagos, 33; port of, 62—3; urban sanitation
in, 254, 263-65, 27071, 361, 365
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Laird, Macgregor, 33-6

Lake Alaotra (Madagascar), 231-32
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Lake Chad Replenishment Scheme
(“Transaqua Project’), 358

Lake Chad, 33, 309, 358

Lake Itasy (Madagascar), 232

Lake Kivu, 238, 323

Lake Nasser, 120, 348. See also Aswan
Dam

Lake Tanganyika, 238, 323

Lake Victoria, 279-80, 344; and fishing,
233-40; and hydroelectricity, 312-14;
and introduction of exotic species,
237-38

Lamminga, A. G., 92

land reclamation, 156-8, 175; in Burma,
125-29; in Cochin China, 129-33; for
port construction, 54-7; in Punjab,
148-56
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Madagascar, 229; fisheries in, 231-33;
sanitation in, 2776

Madras Fisheries Department, 22426, 230

Madura, 42, 68, 219

Mahanadi River, 181

Malacca Strait, 53, 217, 220, 375

malaria, 32-38, 49, 80, 101, 118, 134, 144,
156, 228, 271, 309, 320, 330, 356

Mali, 298, 354

Mangla Dam, 351

mangrove, 3, 53, 171-72, 390; and aqua-
culture, 125; destruction of, 134-36,
172, 381; as flood defense, 32

Manila, 2, 53

Matadi, 47-52

Matadi-Léopoldville Railway, 49

Mauritania, 61, 354, 376; and fisheries,
221-22

Mediterranean Sea, 120, 139-43, 306-9

Meghna River, 172-74

Mekong Committee (Mekong River Com-
mission), 338-42

Mekong Delta, 38, 166, 196, 338; and land
reclamation, 129-37; migration to,
186-87

Mekong Exploration Commission, 38-40

Mekong River, 64, 125, 129-37, 183, 207,
219, 337-43; and navigation, 38-47
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Mysore, 287-88, 292-94, 302
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supplies of, 254, 285, 363
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Sarovar Dam
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80-81; and railways, 44, 47-52; and
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40-41, 44, 55. See also ports
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gation in, 7, 68-9, 74-8, 85-93, 230.
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ration of, 32-37; fisheries of, 206-7
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irrigation in, 331-37

palm oil, 32-36, 61
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