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Need for Irrigation Decision Support and Information System

» About 80 % of total water withdrawn is
for irrigation in India

» Efficient Irrigation is an effective means
to enhance crop productions

» Irrigation water needs to be supplied
accurately, taking into account

o Availability

o Crop Water Requirement
o Crop Productivity

o Feasibility

Proportion of total water withdrawal withdrawn for agriculture

Agricultural water withdrawal as percentage of total water withdrawal for
agricultural, domestic and industrial purposes (around 2001)
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Soil Moisture Status Based Irrigation Decision Support System

but often it's too large for aricultural purposes.

Source: FAO
» Soil Water Balance Simulations gives soil moisture status at near real time and forecasted conditions
» Crop information at medium resolution from the satellite through the season

» Scale in between point measurements and satellite measures applicable for agriculture



Decision Support

Decision Support System for Irrigation Scheduling

developed which

periodically

o Cropping Pattern

System
generates

o Irrigation Requirement
o Performance Assessment

Visualization
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IRIS = Irrigation Information System

Knowing Requirement of Irrigation from
ateli ic modelling Input

WELCOME

DSS integrates satellite imagery, meteorological data sets, hydrological
models, and geographic information systems to streamline irrigation
planning. This comprehensive system enables scientists and water
resources managers to conduct near-real-time assessments of crop area
development, schedule irrigation, and monitor the performance of irrigation
systems.

The system is expected to give information on the irrigation system performance for
the season using satellite-derived inputs.

The envisaged outputs from the system that support irrigation scheduling decision-
making include.

The envisaged to integrate all the components of the algorithm through the DSS in
order to seamlessly estimate the -




Decision Support System for Irrigation Scheduling
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Decision Support System for Irrigation Scheduling

Narayanpura anicut Canal System
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What Happens in the System ?

In-season Crop Maps Generation using Machine Learning
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What Happens in the System ?

Irrigation Requirement Estimation

Conceptualization
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. o Soil evaporation
i i noff Irigation
Infiltration Surface runo f I

l A T e Layer 100 mm

Percolationto Layer2 -

/ N\
l |\
A \

Layer 2

Root zone

Interception "\ |
Evapotranspiration
Irrigation J
__________ STUTT T T §anding water
(150 mm)

Precipitation

Root zone

Percolation

Overall Framework

INPUTS WATER BALANCE MODELS
Satellite-derived | SWB Model ' FWB Model | KEY INNOVATIONS
AET (daily) —»  (Non-paddy crops) (Paddy crop)

First integration of

AET AET %Q satellite-derived AET

Satellite-derived 1 P, I T P, I "7 into SWB (non-paddy)
Soil Moisture —» and FWB (paddy)
(validation)

Dynamic root zone
Meteorological from sowing to

I Forcing maturity

Soil Type Root Zone Evaporative
Root Zone (Dynamic) Fraction (EF)
(Dynamic) Drainage / used to predict
Crop Growth Deep percolation Percolation near-future AET
Stages
(Dynamic root zone) - * i
Simulated Root Zone Soil Moisture (SM) Profile AET Forecast
Crop-specific Irrigation Depth (mm) ™ (1-7 days ahead)
¥

| Dyna_mic Irrigation Scheduling ‘
(Crop Stage & Time Specific)




What Happens in the System ?

Irrigation Requirement Estimation

Irrigation requirement (mm)
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Irrigation requirement for Irrigated dry
crops along with rainfall and soil
moisture variation
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What Happens in the System ?

Performance Assessment of the System through the Season

The CWSI is the ratio of cumulative AET
and cunpulptive PET
CWSI = W

The CWSI is a good indicator of plant
performance based on the water
available to the crop during a season.

The greater the CWSI, the better the
performance of the crop and vice-versa.
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Implementation In Other Irrigation Systems
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IRrigation Information System

Create New Project

Home / Create New Project

The layers of Land Use and Land Cover, Crop Mask, Soil, Digital Elevation Model and Curve Number will be generated from available regional datasets. If user prefers
project specific soil layers login as Administrator or contact —admin@email.com
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Implementation In Other Irrigation Systems
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Implementation In other Irrigation Systems
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*Example of replication with tentative inputs on crop which are not collected from field



Way forward for Efficient Agriculture Water Management

Minor Irrigation Systems
Management

Soil Plant Atmosphere
Continuum Simulations

TRISHNA, NISAR, Landsat Next
Missions

Integrated Systems for
Agriculture Water Management




THANK YOU

Contact : anniemaria_issac@nrsc.gov.in



