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Water and Energy Intensive South Asian Agriculture

®
& l About 40% of cultivated land is irrigated, with agriculture
¢ consuming over 90% of water-achieving food security

About 60-80 % of irrigated area is serviced by
groundwater in India, Bangladesh and Pakistan, ageing
irrigation systems with low water use efficiency

Over 30 million groundwater pumps abstract about 350
billion cubic meters of groundwater annually

Increasing energy demand-India alone consuming 20% of
energy in agriculture (largely GW pumping, lifting)

Smart irrigation a MUST for resilient water systems under

growing climate change and widening water supply-
demand gap in agriculture
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Smart Irrigation: Building Resilient Systems

= Smart irrigation uses sensors and weather with real time analytics to
deliver precise amount of water to
 Reduces non-beneficial losses,
 Lowers the energy use required for pumping/lifting water,
« Maximize crop yields, and enhance water productivity

= Functions as digital water allocation infrastructure integrating
sensors, data analytics, and automated controls

= Monitor soil moisture, weather conditions, crop water requirements
in real time, for precise irrigation scheduling and distribution.

» Data-driven demand assessment & management, reduces over-
irrigation and improves water use efficiency.

» Integration with artificial intelligence, refine irrigation decisions, aligning
water delivery with dynamic conditions.
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Smart Irrigation: Combining Sensors, Space Technology & ICT
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loT-enabled AWD-based Irrigation for Transplanted Rice

» loT-enabled Smart irrigation scheduling in the paddy 4

field based on water level below ground level

» Saves 20% of water in rice farming without minimal
yield loss of 5%

» Low-cost farmer-friendly device (%10,000/- ; 115US$)
consists of a sensing unit, a pump controller and a
mobile App for irrigation automation
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Smart Agricultural Water Management: Building On-farm Resilience in Water Systems

Agri Water Management Solutions

= Laser land levelling
=  Micro irrigation (Drip, sprinkler, raingun)
= Smart Irrigation Scheduling (sensors- based)

Chameleon Soil Moisture Sensor WinSRFR -a software for the hydraulic
analysis of surface irrigation systems- for
designing and evaluating performance of
irrigation systems

= Direct-seeded rice (DSR), Conservation agriculture Precision

= Alternate wetting & Drying (AWD) in rice
=  Crop diversification

= Pressurized piped distribution

= Participatory water management

DSS Linking Canal Operation & OFWM
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Significant reduction of 21% when WUG build
information networks using chameleon sensors



Madhya Pradesh Irrigation Efficiency
Improvement Project (MPIEIP)-ADB Supported MCAD scheme: MoJS
Smart Irrigation Project
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Use cases of Irrigation Modernization with co-

design as the instrument

Rahul Rasal is a good example of a
next-generation farmer/entrepreneur.

o Has 40 acres of land in Nighog (minor 20 in
Kukdi Left Bank Canal of Maharashtra)

Own a weather station (RF. & ET gauges)

Use advanced irrigation - drip, sprinkler,
underground drip, lined storage

o  Grow high-value crops (grapes, Pomegranate in
10 acres) and papaya, onions, vegetables, and
other seasonal crops.

High-value production for export markets.
Annual income 30 million INR (~380K USD )






Assessing WEF nexus In Irrigation Water Management

Integrated modelling frameworks

Composite/integrated WEF indices as
aggregation of indicators

Sustainability polygons / radar charts /
spider diagrams

Impacts of irrigation modernisation on the water, energy, and food
performance from a silo approach in (d) dry, (e) temperate, and (f)
tropical climates; and impacts of irrigation modernisation on the WEF

2nd Indo-Global Irrigation Summit : _ _ _
nexus in (g) dry, (h) temperate, and (i) tropical climates.
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Key Takeaways...

= WEFnexus is importantto assess trade-offs and synergies of smart irrigation
systems to maximize yields while optimising water, land, and energy use.

= WEFnexus framework demonstrates how digital and integrated resource

systems can function for optimizing water allocation/use and reducingcross-
sector pressures.

= Aligned through coordinated planningand governance, it strengthens
resilience and supports long-term sustainability by ensuringresources are
managed within interconnected and resource-constrained environments.

= [rrigation modernization and smart irrigation systems must be examined with
a WEF lens for Nexus Gains
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Thank You

a.sikka@ecaqgiar.org
aloksikka@gmail.com
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