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Objectives

* To consider all sources (SW, soil moisture, GW) as
well as demand side analysis

* To give a computational tool for advise on cropping
pattern

* To feed into watershed development plans for the
cluster

* To help in implementation of GW act at community
level

e Current focus: non-command areas.



Current situation and need for
water budget



Current Situation

Changing diets: year long (out-of-season) demand for
perishable fruits, milk, vegetables

Demand for livestock feed
Changes in other inputs: seeds, chemicals, labour

Climate change: variability in daily and cumulative rainfalls,
temperature etc.

Resulting in the following at farm and village level

* Move to annual crops in poorer soil; higher cropping intensity

* Importance of assured water

* Composite use of groundwater, surface water and soil moisture
* Competition for ground water: deeper wells, borewells



Climate change
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Various Programs - What to do,
Where to do and How much to do

* IWMP: focus on area treatment, community
mobilization, natural resource management
approach

e Jalyukta Shivar: oriented towards farmers, many
engineering interventions

* Water balance:
* Benefits community as well as farm level
e Quantitative understanding of design issues
* Helps to combine benefits of both approaches
* Helps implement JSA exit protocol
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Sample soil texture map (Gondala, Hingoli)
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Sample soil depth map (Gondala, Hingoli)

Deep (S50-100crm)
Shallows {10-25cmm)
Yery deep (=100cm)
Water bodies
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Contour Map
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Typical Scenario

Area: 700 Acres
Rainfall 650mm

Orange Borewell
Cotton 200 +50

Soyabean 200 100

Tur 200 100
Jawar 100 -75

Rabi

Harbhara 100 +25 75

Wheat 50 +50 50
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Crop Water
mm

Soyabean Orange 1100
Tur 450 Harbhara 350
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Key Question

e Can we answer vulnerability and aspirational
guestions?

e Can we advise farmers as well as community?

Answer: Water Balance

* Framework — Supply and Demand
 Spatial as well as temporal analysis

* Uses scientific data which is now available



Water budget: concepts
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Kharif water balancg
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Available run-off for potential
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dry spells, soil moisture deficit
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Now to rabi water balance
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Rabi water availability

Evapotranspiration

. L
GW extraction |rrigation "'
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Output and action plans



Objective of Micro-plans
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SUARE_ IS Treatment Potential map (Q\Q‘IIOI,

Hasl, SRIEIG)

Legend
8 Linaments/Dyke
“_~ Contour 5 Meter
i:::! Watershed Boundary
: Survey/Gat No. Boundary
|:| Village Boundary
Drainage Line Treatment
#Nys Gully Plug or LBS
4wt Earthen Nalla Bund/ Gabian Bandhara
N Nala Desilting/C .N.BJK.T.
Area Treatment
Dry land Agriculture/Contour Bunding/ Farmpond
- Afforestation/ Dry Land Horticulture/Plantation
<2552 CCT/Deep CCTMWATIForest Pond
Compartment Bunding/Graded Bunding/Fram Pond/Well Recharge

B river Waterbody
- Village Area




Output of the water budget

e Kharif vulnerable zones

 |dentification of zones most vulnerable during Kharif dry
spells

* Requirement of protective irrigation
* Targeted region for interventions

* Total runoff and peak run-off at key points in streams
e Potential water that can be impounded
* Match with Kharif protective irrigation demand targets

* Rabi water balance
e Available ground water for Rabi irrigation
* Under design



Land use map (Pedgaon, Parbhani)

How to do
protective
irrigation?

kharif / rainfed area

irrigated area /
double cropped

JYS - stream
deepening, widening

®  JYS- CNB deepening

®  JYS compartment
bunding
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Output of the water budget

e Kharif Vulnerable zones
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Output of water budget

* Total run-off and peak-runoff at various points

[

Total flow’is: 408857.91 cu m
Peak flow is: 85631.19 cu m ‘J
cum

Gondala 2016 circle rainfall
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Rabi balance — where is rabi possible?

Yamb Andh
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Rabi balance — where is rabi possible?
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Demand side management/ Rabi
cropping decision

e Ground water: how much to take from upstream?
How much to give to downstream?

-‘
-*

0.43
mim 0.214 TMIC

0.13
mm 0.264 TMC

2.4 TMC
Lingdari
1.2 mm
I I 0.282
0.56 TMC mm
2.46 TMC
Gondala
0.29 mm
I I 0.03
0.255 TMC mm
1.46 T™MC
Jamdaya

0.24 mm
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Data requirement and collection
Orocess




Secondary data

Sr. | Water Budget .
No| Component Secondary Data Source Analysis
. . Supply side analysis (AET,
1 [Surface RunOff |Daily Rainfall data Mahar_aln v_vebsr[e, . Runoff and Infiltration
agroclimatic zone wise KVK .
calculation)

Select and analyze for areas of

Land Use Land Cover maps MRSAC interest - Agricultural land
and Fallow land
Calculation of AET

Soil Maps MRSAC requirement and groundwater
infiltration as well as run off

Watershed Map MRSAC To perform clusterwise

analysis

latest

2 el B Specific yield and conductivity |PoCRA (from GSDA)
Recharge
Pre Monsoon to Post Monsoon
\Well level Fluctuation S
Drainage Map
DEM for modflow simulation and
gw model
Ground water assessment report GSDA




Secondary data

Sr. No L e Secondary Data Source Analysis
Component
2 [eLEIne] s Ground Water Prospect Map MRSAC
Recharge
Ground recharge priority map GSDA
Geology, lithologs, HydrogeologyGSDA
Maps
AL fromA” surface water storage structures|PoCRA (from WRD and MI LocallNot required for us except if]
3 |other
(2016-17) — ZP) area treatment done
structures
Village Level Crop Sowing reports[PoCRA from (Taluka Agriculture
4 |CropET (Kharif, Long Kharif, Rabi, Summer)|Officer or Deputy Director Basic Cultivation data for app

(2011-2017)

Agriculture).

Zone wise Eto data

WALMI or KVK or Agri
Universities

Crop water demand and AET
Calculation and input in app

Revenue or Cadastral Maps.

GP Offices / ZP offices

Village level analysis

Crop ET Load for crops cultivated in

WALMI or KVK or Agri

these clusters

Universities

Crop water demand and AET
Calculation and input in app




Primary data

e Validation of Kharif vulnerable zones

* Existing cropping pattern — Kharif, Rabi, Summer,
Annual

* Single cropped, double cropped area

* Irrigation practices, yields

* Existing structures and watershed interventions
* Well surveys

e Stream flows and duration



Budgeting process and roles



Water budgeting process and
roles

* Cluster data and map docket
* Shivar-feri

e Detailed field work

 Well levels, soil data
e Stress and vulnerability — farmer interviews
e Current assets and drainage

* Village Meeting — preparation of village plan
* Big picture and technical vetting
* Action plan and implementation
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