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Abstract

India, a predominantly agrarian country relies heavily on irrigation with over 40 per cent of its
cultivable land sustained by rivers, tanks and ground water resources. In ancient times, tank irrigation
systems were the primary method of water management designed with linear drainage linkages that
effectively benefited both upland and lowland farmers. These intricately linked tank systems have
gradually deteriorated due to the breakdown in drainage connectivity due to changing priorities in
irrigation management, socio-economic shifts and advent of green revolution technologies. The
identity of these tank networks lost due to the breakage in drainage links. This paper explores the
past significance, present status, and the path toward revitalizing these traditional systems in the
context of sustainable agriculture and climate resilience.
The Forgotten Framework of Water Management

Rainfall is the ultimate source of all freshwater resources. Like energy, water cannot be
created or destroyed so it must be carefully captured, stored, and managed for effective use. Indias’s
monsoon-based rainfall system necessitates well-planned infrastructure for water conservation and
equitable distribution. In the past, decentralized irrigation across semi-arid regions was sustained by
well-planned networks of tanks connected through natural drainage lines. These dendritic drainage
networks, strategically built from upland to lowland allowed farmers throughout a watershed to
benefit from stored runoff. Tanks served not only as water harvesting structures but also as nodes in
the larger hydrological cycle, ensuring groundwater recharge, flood moderation, and resilience
during erratic rainfall years (Fig. 1). These networks represented an ingenious balance between
topography, hydrology, and agrarian needs.
Tank system and drainage networks: Engineering Ancient Wisdom

A tank is an artificial reservoir constructed across slopes tank regardless of its size to collect

and store rainwater runoff. In the 1950s, agriculture across peninsular India thrived on these systems.
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Fig. 1 Water cycle

What made this system truly remarkable was its hydrological intelligence and spatial design. Tanks
were built in all possible locations, in a variety of shapes and sizes from the external nodes along
ridge crests and upland drainage lines to the internal nodes at second and third-order stream junctions.
Tanks were built in such a way that all the tanks from one drainage course were interconnected with
chains of tanks from adjoining drainage lines, creating a continuous and coordinated hydrological
system across the landscape. This design formed a well-structured network of inundation tanks
ensuring water availability across the watershed. The transformation of natural dendritic drainage
pattern into a structured tank system highlights the depth of traditional hydrological knowledge. As
a result, upland farmers could reliably grow one or two seasonal crops, while lowland farmers often
cultivated two or more benefiting from the downstream flow. The equitable water distribution
enabled by a continuous tank stream meant that all farms received adequate irrigation.
Tanks served multiple functions:

e Irrigation and drinking water supply

e Groundwater recharge

e Flood regulation

¢ Fish culture and biodiversity conservation
They also helped navigate long dry spells and unpredictable monsoon patterns, making them
essential tools for climate adaptation long before the term existed.

The Decline of Tank Irrigation: A Gradual Collapse
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The potential of tank irrigation network is not reflecting at present and also disappointing that
there is no cultivation in the uplands and only patches of cultivated fields in the lowlands. Over a
period of time, neglecting to manage the network system led to the degeneration of the tank irrigation
system and subsequent failure of agriculture. In earlier days, as there is proper tank network system,
cultivation was practised even during the unsure rainy season.

The tanks were designed originally to slow down the runoff, store the excess water for
irrigation and most importantly to recharge the ground water sources. These purposes were well
served by the execution of thoroughly planned maintenance work, year after year, in a missionary
manner by the villagers and several other institutions. With slow and steady decline of agricultural
activity, the maintenance work has also slowed down and the entire system started collapsing slowly,
resulting in the present adverse situation. The breakdown of tank irrigation is due to increased
farmer’s interest in well irrigation which was considered as stable and reliable.

At present, tanks lost its capacity as there is no flow control in the streams and silt
accumulation in the tanks. Due to silt accumulation, percolation of water downwards is latched and
no recharge of ground water is possible. It leads to water stagnation and drainage problem in around
tank beds which also causes secondary salinization of soils as well as sub soil sodicity problem. So,

the tanks, instead of serving as a source of recharge, it acts only as an evaporation pan. Desilting

should be considered annually, though it is a time-consuming process to recover the problem.
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In uplands the water harvesting structures like check Tank and Drainage Networks
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dams or bunds are constructed in-between the network streams

to catch the water, disconnecting the linkage to the downstream.

Due to the non-flowing of streams for longer period of time,
drainage channels are being eradicated and there is decline in
lowland agricultural practices. Another threat to be considered

is planting or existence of tree sapling in a tank or stream bed
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which from distance appears like an evergreen forest but it

extracts large amounts of water for growth and increases the

evapotranspiration rate (Fig. 2). If it is not monitored at time,

the water will get depleted fast from the tank bed and | =™

T T
P awhwer  wedwr

surrounding areas. i . :
Fig.2. Tank and drainage network pattern in

Kalayarkoil block, Tamil Nadu—an example
of traditional hydrological design aligning
with natural drainage orders.

Revitalizing tank networks
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The livelihood and food security of marginal agricultural communities depends on tank
irrigation. The identification, selection and implementation of following criteria in phases can
improve the tank irrigation and drainage network system:

e Survey of opinion and willingness of farmers before planning and implementation of
rehabilitation program for effective and sustainable agricultural growth.

e The catchment area and its yield from drainage channels recorded previously should be
accurately assessed and simulated.

e Tank farmers association or water users’ associations should be formed to resolve the water
sharing and maintenance.

e Before implementation, the cost of cleaning, excavation and repair of tanks and feeder
channels should be fixed for specific catchment area.

e Lining of field channels wherever necessary should be carried out to avoid losses.

e The prominence training should be provided to the farmers on irrigation management,
community wells, and on-farm development to increase productivity and livestock
production.

e Mobilising funds for the rehabilitation of tanks from various sources including the District,
State and Central government administrations.

e Regular monitoring and maintenance of rehabilitated tank system by community organizers.

e The planning should be made to avoid interruption of tank irrigation system by the
introduction of any new technology.

Conclusion

Tank irrigation and natural drainage networks have long played a crucial role in supporting
economic and agricultural development across India’s arid and semi-arid regions. Their decline
signals not only an ecological setback but also reflects the disappearance of indigenous engineering
wisdom that once ensured sustainability and water security. Revitalizing these systems is not about
returning to the past, but about securing future resilience. Empowering communities through a
watershed-based, decentralized approach, complemented by modern practices such as runoff
management, erosion control, and aquifer recharge can restore functionality to these long-neglected
landscapes. In the face of a changing climate, sustainable agriculture depends on our ability to blend
traditional knowledge with technological innovation. Reclaiming these long-neglected water systems
could redefine agriculture resilience and empower the self-reliance of farming communities. If we

are to secure both water and food, we must rebuild the networks that once sustained them.
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