
~ 38 ~ 

International Journal of History 2025; 7(11): 38-42 

 
 

E-ISSN: 2706-9117 

P-ISSN: 2706-9109 

Impact Factor (RJIF): 5.63 

www.historyjournal.net 

IJH 2025; 7(11): 38-42 

Received: 08-08-2025 

Accepted: 14-09-2025 
 

Krishna Murmu 

Research Scholar, Department 

of History, Kalinga Institute 

of Social Sciences (KISS-DU), 

Odisha, India 

 

Santigopal Jana 

Assistant Professor, 

Department of History & 

Archaeology, Fakir Mohan 

University, Odisha, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Krishna Murmu 

Research Scholar, Department 

of History, Kalinga Institute 

of Social Sciences (KISS-DU), 

Odisha, India 

 

Water, empire, and ecology: Arthur Cotton’s 

irrigation projects and environmental change in 

colonial India  

 
Krishna Murmu and Santigopal Jana 
 

DOI: https://www.doi.org/10.22271/27069109.2025.v7.i11a.562 

 
Abstract 
Arthur Thomas Cotton (1803-1899), one of the most prominent engineers in colonial India, redefined 

the hydraulic landscape of South India through his massive irrigation projects on the Godavari and 

Krishna rivers. His engineering ventures were not merely technical achievements but embodied a 

broader imperial vision of controlling nature to consolidate British power. This paper examines 

Cotton’s irrigation philosophy as a manifestation of colonial developmentalism, where water 

management became both a symbol and an instrument of empire. It explores how Cotton’s work 

intertwined science, governance, and ideology, transforming irrigation into a mechanism of political 

authority and environmental transformation. Drawing from archival sources, official reports, and 

Cotton’s own writings, the study argues that his projects represented the British attempt to impose 

order, discipline, and productivity on the Indian landscape—turning rivers into the lifeblood of imperial 

power. 

 

Keywords: Arthur cotton, colonial irrigation, empire, water control, Godavari Anicut, environmental 
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1. Introduction 

In the nineteenth century, the British Empire’s engagement with India’s rivers marked one of 

the most significant intersections between technology and colonial governance. Water 

control, in the form of canal building, embankment construction, and river regulation, 

became an essential component of the imperial agenda of development. Among the 

engineers who contributed most significantly to this hydraulic transformation, Sir Arthur 

Thomas Cotton stands out as a pioneering figure. His irrigation works in the Madras 

Presidency, particularly the Godavari and Krishna anicuts, turned barren landscapes into 

fertile agricultural plains, earning him both praise and controversy. 

Cotton’s vision went beyond engineering; it was deeply rooted in the belief that British 

technological superiority could “improve” and “civilize” India. For Cotton and many of his 

contemporaries, irrigation symbolized not just agricultural reform but moral and political 

order. His projects embodied the imperial ideology of benevolent despotism, wherein British 

control over natural resources was presented as an act of generosity and progress. 

However, the transformation brought by these irrigation systems was double-edged. While 

they contributed to agricultural prosperity in regions like the Godavari delta, they also 

entrenched colonial control, altered ecological balances, and restructured peasant life under 

new economic dependencies. This paper seeks to analyze Cotton’s contribution from a 

historical and environmental perspective—understanding his irrigation works as part of the 

broader imperial vision of water control in colonial India. 

 

2. Engineering the Empire: Cotton’s Vision of Water and Civilization 

Arthur Cotton’s approach to engineering was deeply shaped by his belief in the 

transformative power of science and technology. Educated at the Royal Engineers, he 

entered India’s Public Works Department during a time when British administrators were 

beginning to view irrigation as a tool to combat famine and increase revenue. 

Cotton’s writings, especially Public Works in India (1864) [2], reveal his conviction that 

large-scale irrigation was essential not only for economic progress but for moral  
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improvement. He argued that water control could bring 

stability and prosperity to India’s rural population. This 

view was consistent with the imperial rhetoric of moral 

responsibility, which justified British intervention in the 

natural and social systems of colonized territories. However, 

this notion of improvement was fundamentally hierarchical. 

The British engineer, as the agent of modernity, stood above 

the “ignorant native cultivator.” Cotton’s engineering 

projects thus became acts of imperial pedagogy, where 

technology served as a demonstration of Western superiority 

and a means to legitimize British authority. 

 

3. The Godavari and Krishna Anicuts: Triumph of 

Engineering and Control 

The construction of the Godavari and Krishna anicuts 

represents one of the most ambitious hydraulic enterprises 

of the nineteenth-century British Raj and stands as the 

cornerstone of Arthur Cotton’s engineering legacy. 

Conceived as part of a larger imperial strategy to harness 

India’s river systems for both economic gain and political 

consolidation, these projects transformed the deltaic 

landscapes of the Madras Presidency into symbols of 

technological modernity and imperial might. 

The Godavari Anicut, completed in 1852 near 

Dowleswaram, was a massive masonry weir designed to 

divert the flow of the Godavari River into a complex 

network of irrigation canals. Its construction marked a 

watershed moment in colonial hydraulic engineering. The 

project irrigated over 700,000 acres of land and significantly 

increased agricultural productivity, turning a once famine-

prone region into one of the most fertile zones of South 

India. Following this success, Cotton initiated the Krishna 

Anicut in 1855, located near Vijayawada, replicating the 

Godavari model and extending the benefits of canal 

irrigation to the Krishna delta. Both projects dramatically 

increased crop yields, particularly in paddy cultivation, and 

secured higher land revenues for the colonial state. 

However, these triumphs of engineering also served deeper 

political and ideological objectives. The British 

administration viewed irrigation not merely as a technical 

solution to agricultural stagnation but as a tool of imperial 

governance. By controlling the flow of water, the colonial 

state effectively controlled the rhythms of rural life. The 

irrigation network became a mechanism through which local 

populations were disciplined into the new economy of 

empire. Landholders became dependent on the colonial 

irrigation bureaucracy for water supply, taxation, and 

infrastructure maintenance, thereby reinforcing British 

authority in the countryside. 

The rhetoric surrounding Cotton’s projects was steeped in 

the language of improvement and civilization—a key trope 

in colonial discourse. British officials and engineers 

portrayed these canals as evidence of the empire’s 

benevolent mission to uplift a supposedly backward Indian 

society through science and reason. Yet, this “civilizing” 

mission masked the exploitative economic foundations of 

the irrigation system. The anicuts not only served to 

increase agricultural production but also to ensure a steady 

flow of revenue to the colonial treasury. In effect, they were 

instruments of both development and extraction. 

From an environmental perspective, the anicuts introduced 

profound changes to the hydrology and ecology of the 

deltaic region. The altered water flow patterns led to 

problems of waterlogging, salinity, and soil degradation 

over time. Moreover, while the projects were celebrated as 

triumphs of British engineering, they often disregarded 

traditional water-management systems that had sustained 

the region for centuries. The imposition of centralized, state-

controlled irrigation replaced community-based water 

practices, eroding indigenous forms of environmental 

stewardship. 

Nevertheless, in the eyes of the colonial administration, the 

success of the Godavari and Krishna anicuts validated the 

technocratic ethos of British rule. These irrigation works 

became emblems of the empire’s capacity to “tame” nature 

and reconfigure landscapes according to imperial logic. For 

Cotton himself, the projects were not just engineering feats 

but moral endeavors—manifestations of divine duty and 

Christian humanitarianism. He argued that the spread of 

irrigation would eliminate famine, promote prosperity, and 

demonstrate the benevolence of British rule. Yet, his 

idealism coexisted uneasily with the economic imperatives 

and bureaucratic pragmatism of the empire he served. 

In retrospect, the Godavari and Krishna anicuts stand as 

dual symbols: on one hand, marvels of hydraulic innovation 

that laid the foundations for modern irrigation in India; on 

the other, instruments of colonial control that restructured 

agrarian economies, altered ecological systems, and 

extended imperial authority over both land and people. They 

encapsulate the paradox of colonial development— progress 

entwined with domination, prosperity shadowed by power. 

 

4. Bureaucracy, Science, and the Limits of Vision 

While Sir Arthur Cotton’s engineering genius was widely 

acknowledged, his career also reveals the tensions between 

visionary science and colonial bureaucracy within the 

British Empire. Cotton’s ambitious irrigation projects — 

particularly his proposals for interlinking the major rivers of 

South India—exposed the structural contradictions of 

imperial administration: a system that claimed to promote 

progress and rationality, yet was bound by financial 

conservatism, bureaucratic inertia, and political caution. 

Cotton’s belief in the transformative power of science and 

engineering was rooted in a Victorian ethos that equated 

technological progress with moral and civilizational 

advancement. For him, irrigation was not merely an 

economic enterprise but a moral mission — an expression of 

Christian duty to alleviate poverty and famine. However, his 

idealistic vision often clashed with the cautious pragmatism 

of the Madras Presidency’s Public Works Department 

(PWD) and the Government of India, both of which 

operated within tight budgetary and administrative 

constraints. 

Colonial officials frequently viewed Cotton’s grand river-

linking schemes — such as his proposal to connect the 

Godavari, Krishna, and Cauvery rivers — as impractical and 

financially risky. The government’s reluctance stemmed 

from its deeply entrenched fiscal orthodoxy: public 

expenditure on large-scale works was to be minimized 

unless immediate revenue returns were guaranteed. This 

attitude reflected the imperial political economy of caution, 

which prioritized short-term fiscal stability over long-term 

developmental investment. Cotton, frustrated by 

bureaucratic opposition, often criticized the government for 

its “narrow-mindedness” and “want of faith in the power of 

irrigation.” 

The colonial bureaucracy, while professing to be rational 

and scientific, functioned through layers of administrative 
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hierarchy and paperwork that limited innovation. Engineers 

like Cotton found themselves constrained by the rigid 

procedures of the PWD, which emphasized control and 

accountability over creativity and experimentation. As 

historian David Arnold (2013) [1] notes, the colonial state’s 

use of science was deeply instrumental — science served 

the empire’s interests only insofar as it reinforced 

governance and revenue extraction. Thus, Cotton’s vision of 

a scientifically engineered India was both enabled and 

undermined by the very system that employed him. 

The conflict between Cotton’s technical optimism and 

bureaucratic skepticism also illuminates the broader 

epistemological divide within colonial governance — 

between the engineer’s practical empiricism and the 

administrator’s fiscal rationality. Cotton believed that 

“nature could be improved through human reason and 

divine guidance,” but the bureaucracy regarded such visions 

as dangerous idealism. This clash mirrored the wider 

struggle within the British Empire over the purpose of 

colonial science: whether it should serve humanitarian and 

developmental goals, or remain subordinate to the priorities 

of control and profit. 

In several of his writings, including Public Works in India 

(1864) [2], Cotton expressed deep disillusionment with the 

administrative machinery. He lamented that the 

government’s refusal to fund irrigation on a large scale 

condemned millions to recurrent famine and economic 

stagnation. His appeals for an “Irrigation Department 

independent of revenue control” were repeatedly ignored. 

Even his supporters within Parliament and missionary 

circles in Britain found it difficult to persuade the India 

Office to relax its financial discipline. The result was a 

stalemate between vision and governance, science and 

statecraft. 

Moreover, the bureaucratic constraints were not merely 

financial but ideological. The colonial government, despite 

adopting the rhetoric of progress, remained skeptical of 

large-scale technological interventions that could potentially 

disrupt local power structures or demand extensive 

administrative reorganization. The imperial ideology of 

limited government—a belief that India’s welfare should not 

entail excessive metropolitan expenditure—restricted the 

realization of Cotton’s hydraulic dreams. In this sense, 

Cotton’s experience exemplifies what scholars such as 

David Ludden (1999) [4] and Tirthankar Roy (2006) describe 

as the “selective modernization” of colonial India, where 

technology was embraced only when it aligned with the 

fiscal and political logic of empire. 

The limits of Cotton’s vision were thus not technical but 

systemic. His proposals, though scientifically sound, failed 

to gain sustained institutional backing because they 

conflicted with the empire’s cautious and extractive 

character. The colonial bureaucracy, while celebrating 

Cotton’s success in the Godavari and Krishna deltas, was 

unwilling to extend similar investments elsewhere. This 

contradiction underscores the ambivalence of the British 

developmental project in India — one that oscillated 

between the ideals of improvement and the realities of 

control. 

In the end, Arthur Cotton’s legacy exposes the fragility of 

technocratic utopianism under colonial rule. His hydraulic 

imagination — to transform South India into a network of 

interlinked rivers — remained unrealized, a testament to the 

empire’s structural limitations. The British state, though it 

appropriated the rhetoric of progress and science, ultimately 

subordinated both to the imperatives of governance, 

economy, and authority. Cotton’s story, therefore, becomes 

a microcosm of the broader colonial paradox: a regime that 

celebrated rationality and modernity, yet consistently 

curtailed their transformative potential when they threatened 

to transcend the boundaries of imperial control. 

 

5. Environmental Transformation and Social 

Consequences 

The irrigation projects initiated by Arthur Thomas Cotton in 

the mid-nineteenth century, particularly the Godavari and 

Krishna Anicuts, profoundly altered the ecological and 

social landscapes of South India. These massive hydraulic 

systems not only transformed the physical environment but 

also reconfigured the social hierarchies and agrarian 

relations within colonial society. While Cotton’s 

engineering genius has often been celebrated for turning 

drought-prone regions into fertile tracts, the environmental 

and social repercussions of his projects reveal a more 

complex and ambivalent legacy. 

From an environmental perspective, the construction of 

large-scale irrigation canals radically changed the hydrology 

of the Godavari delta. The controlled diversion of river 

water through a network of distributaries created a new 

pattern of water circulation that had both positive and 

negative consequences. On one hand, the system increased 

the cultivable area, stabilized crop yields, and reduced the 

frequency of famine. The Godavari delta soon became one 

of the richest rice-producing regions in India. On the other 

hand, the artificial regulation of river flow disrupted the 

natural flooding cycles that had sustained the delta’s 

ecological balance for centuries. Over time, the 

accumulation of silt, combined with inadequate drainage, 

led to waterlogging and soil salinity, reducing soil fertility 

in several areas. 

These unintended environmental consequences reflected a 

broader pattern characteristic of colonial hydraulic 

engineering, which prioritized control and productivity over 

ecological sustainability. British engineers, guided by 

utilitarian principles, sought to render the river “useful” to 

imperial interests. In doing so, they viewed the river as a 

mechanical system to be manipulated rather than an organic 

part of a living landscape. The transformation of the 

Godavari into a controlled irrigation source exemplified 

what environmental historian Richard H. Grove (1995) 

describes as the “imperial ecology” — a mode of 

environmental management that viewed nature through the 

lens of extraction, improvement, and control. 

The ecological transformation also had far-reaching social 

and economic consequences. The newly irrigated tracts 

attracted settlers, landholders, and agricultural laborers, 

leading to a significant demographic shift in the deltaic 

regions. However, the benefits of irrigation were unevenly 

distributed. Wealthier landowners, often those with 

connections to the colonial bureaucracy or traditional 

zamindari elites, gained privileged access to canal water. 

Smallholders and tenant farmers, lacking political influence, 

were frequently marginalized in the distribution system. The 

colonial irrigation bureaucracy—through its regulation of 

water allotment, taxation, and canal maintenance — created 

new dependencies between the rural population and the 

state. 
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Thus, irrigation became a mechanism of social control. By 

monopolizing access to water, the colonial administration 

effectively tied the agrarian economy to the rhythms of 

imperial governance. As historian David Mosse (2003) [5] 

points out, irrigation networks in colonial South India were 

not merely technical systems but “political ecologies,” 

deeply embedded in questions of power, authority, and 

resource distribution. The control of water translated into 

control of labor and land, reinforcing existing social 

hierarchies and creating new forms of dependence on 

colonial institutions. 

The introduction of irrigation also redefined the agrarian 

labor structure. The shift from rain-fed to canal-irrigated 

agriculture increased labor demands for paddy cultivation 

and maintenance of irrigation channels. This change 

intensified the dependence of lower-caste agricultural 

laborers on landowners and state officials. Moreover, canal 

irrigation reoriented cropping patterns toward cash-oriented 

production, aligning local agriculture with the imperial 

economy. Crops such as rice and sugarcane, which fetched 

higher market value and ensured revenue for the colonial 

exchequer, replaced traditional food crops, thereby 

deepening India’s integration into the global capitalist 

market. 

Socially, the projects introduced a new technocratic 

hierarchy in rural governance. British engineers, surveyors, 

and canal inspectors became central figures in local 

administration. The irrigation office emerged as an 

institution of surveillance, discipline, and regulation. The 

everyday lives of peasants were increasingly shaped by 

bureaucratic schedules — from irrigation timing to canal 

maintenance duties — reflecting the empire’s attempt to 

impose a rational order upon both nature and society. 

Cotton’s canals, therefore, were not only hydraulic systems 

but also tools of governance, through which the colonial 

state extended its reach into the intimate spaces of agrarian 

life. 

At the same time, the environmental reconfiguration 

produced long-term vulnerabilities. The canal system, while 

initially successful, created a monocultural dependence on 

water-intensive crops, making the region susceptible to 

fluctuations in rainfall and canal maintenance failures. The 

suppression of traditional water-harvesting structures, such 

as village tanks and wells, eroded local resilience to climatic 

variability. Furthermore, the ecological imbalance 

introduced by over-irrigation and silt accumulation 

necessitated constant administrative intervention, thereby 

sustaining the cycle of dependence between environment 

and empire. 

Interestingly, cotton himself was aware of some of these 

problems. In his later writings, he criticized the 

government’s neglect of canal maintenance and its failure to 

reinvest irrigation revenues into rural improvement. 

However, he continued to view irrigation through a moral 

and developmental lens, emphasizing its potential to 

“redeem India from poverty and desolation.” His writings 

reveal little concern for the ecological repercussions of 

large-scale river control — a reflection of the dominant 

nineteenth-century belief that technological mastery over 

nature was inherently progressive. 

In retrospect, the environmental and social transformations 

triggered by Cotton’s irrigation works encapsulate the 

ambivalence of colonial development. The canals 

symbolized both prosperity and domination, improvement 

and exploitation. They reshaped not only landscapes but 

also livelihoods, embedding imperial ideology within the 

very geography of South India. The Godavari and Krishna 

deltas thus became laboratories of colonial modernity, 

where the environment itself was disciplined to serve the 

purposes of empire. 

 

6. Water, Power, and the Symbolism of Empire 

Water, in Cotton’s imagination, was not merely a 

resource—it was a metaphor for imperial order. The canal, 

with its straight lines and controlled flow, represented the 

disciplined governance of the empire. Just as water was 

redirected and contained, so too were populations organized 

and regulated. In colonial reports, the deltaic landscape of 

the Godavari was described as a “model of civilized order” 

compared to its previous “barbaric” floods. This language of 

civilizational hierarchy was central to imperial ideology. 

Engineering became a means to visualize power; the visible 

flow of water through British-made canals symbolized the 

flow of authority from the metropole to the colony. Cotton 

himself believed his work to be an act of divine and moral 

duty. Yet, from a postcolonial standpoint, his projects 

illustrate how technology and empire intertwined, shaping 

both landscapes and subjects according to the logic of 

control. 

 

4. Conclusion 

Arthur Cotton remains a paradoxical figure in the history of 

colonial India—celebrated as a visionary engineer and 

remembered as an agent of empire. His irrigation works in 

the Godavari and Krishna deltas undeniably improved 

agricultural productivity and mitigated famine. However, 

they also entrenched colonial authority, disrupted 

indigenous ecologies, and redefined human-environment 

relations under imperial logic. This study demonstrates that 

Cotton’s engineering philosophy cannot be separated from 

the broader project of British colonial domination. His 

canals were not merely hydraulic structures but instruments 

of political power—flowing with the ideology of control, 

discipline, and modernization. By examining Cotton’s work 

through the lens of environmental history, we see how the 

empire’s vision of progress was built upon the manipulation 

of nature and society alike. The legacy of these irrigation 

systems continues to influence postcolonial water policies, 

reminding us that development, in its colonial origins, often 

carried the dual burden of benefit and domination. 
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