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Agenda

● Analysis of water budgets through priority hierarchy of demand and supply
○ Paradgaon, Jalna

○ Hivare Bazaar

○ Kadvanchi

○ Learnings and scope for improvement

● Design of guidelines for planning and approval process

● Plugin and app update

● Issues in microplanning process and DPR preparation

● Terms of Reference
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Paradgaon - Inputs

Cropping pattern
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Paradgaon
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Paradgaon Zone wise Balance

Supply side
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Paradgaon Jalna: 2013 Demand vs. Supply

The question: How are these deficits really handled by farmers on the ground?
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Priority Hierarchy of Demand and Supply

•Measuring compulsory load (P1) and discretionary load (P2,P3) in the village

•Measuring Water availability – W1- surface storage, W2 - GW recharge and W3 - soil moisture

•Strategizing intervention planning to convert P2 load to P1, P3 load to P2 or P1 to more area
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•Guiding limit on number of wells based on current cropping pattern

•Preparing norms to limit no. of proposed farm ponds

•Measuring how much additional land can be brought under P1 crops without damaging P3 crops

This can be converted into an handheld planning analysis app



Crop classification based on irrigation priority
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Paradgaon: Allocation of supply

● First allocation to P1 crops

● Protective irrigation for P2 Kharif in bad rainfall years else buffer for P2 Rabi

● No plan to irrigate P3 crops: impact observed in poor yields
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How do we classify water?

● W1 water: interventions increase water in the stream system and is available 

to farms within stream proximity. E.g. All drainage line treatments

● W2 water: interventions (e.g. CCT, compartment bunding) that increase 

ground water which can be accessed by farmers in off-stream farms through 

extraction devices such as wells or farm ponds

● W3 water: interventions that increase soil moisture in farms that can be 

accessed by rainfed farmers (e.g. compartment bunding, practices such as 

organic mulching etc.)
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How do interventions help?
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Paradgaon: Allocation

● P1 index : Water 

committed to 

annual crops as a 

fraction of total 

available water for 

irrigation.

● P2 index: fraction 

of groundwater 

available for P2 

crops after 

allocation to 

annual crops
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Paradgaon: Proposed state

● Proposed cropping: 
○ P1: Reduction in grapes and sugarcane; increase in mosambi, lemon, pomegranate

○ P2: Increase in soybean and vegetables; reduction of long Kharif crops like cotton and tur

○ Overall PET is reduced BUT total irrigation requirement (P1+P2) has increased

○ Expected profitability to increase
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Paradgaon Proposed state: Interventions

● 89% of new water created by proposed interventions will be available only 

within stream proximity => allows more farmers to move from P2 to P1 crops

● 11% of the new water created can benefit off-stream farmers but only if they 

have wells

● Marginal impact to rainfed farmers except those who shift to P2 by getting a 

new well
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Paradgaon: Proposed State Balance

● More area under P1 crops but higher P1 risk index. How much more area can 

be moved under P1 crops?

● Conversion of P3 -> P2 by provision of wells…...How many more can be 

added?
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Kadvanchi : Input maps
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Kadvanchi Water Balance
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Hivare Bazar: Input maps
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Main crops:

Kharif: Onion, vegetables, 

bajri, mung

Rabi: Onion, vegetables, 

jowar, harbhara



Hivare Bazar WB

● 78 mm post-monsoon rainfall assumed to be available to Rabi
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Issues and Learnings 

● Separation of area under rainfed and irrigated crops in field input. E.g. cotton, 

tur, harbhara. 

● Importance of considering area under drip and its impact on irrigation 

requirement

● Non-agricultural land and interventions on it adds significant water to the 

budget (both HB and Kadvanchi benefit from this)

● Importance of proximity map to know which farms benefit from W1 water

● Assessment of which farm and non-farm interventions can be targeted to the 

majority of farmers i.e. rainfed
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How to Enable Transfers
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- Farmer classification based on cropping pattern and access to water



Suleman Deola Visit, Beed

- Murmati soil, 

discharge zone on 

eastern upstream 

side - vulnerable 

farmers

- Off stream Farmers 

drawing water from 

wells in stream 

proximity
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Access - Case study- P3 farmer away from stream

•Village – Suleman Deola

•Farmer Name: Raosaheb Toradmal

•Gat no. 89

•Gat Size: 3 Acre

•Assets: well in gat no. 56 near nala

•Farmer category: P3

•Crops Acre – soybean- 1.5 , Udid – 1.5,

•Rabi jowar – 1.5 Acre

23



Continued..
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•Village – Suleman Deola

•Farmer Name: Balasaheb Toradmal

•Gat no. 56

•Gat Size: 8 Acre

•Assets: well and borewell in gat no. 56 near nala

•Farmer category: P1

•Crops Acre – citrus- 1.5 ,orange – 2,

•cotton – 1 Acre



Shelgi, Latur Visit - surveys

- Considerable variation in soil 

types at farm level, soil depth -

0.5 - 8 foot variation

- Effect of PT seen in 

downstream wells (water 

retention till Feb - March

- Stream wells functional from 

july to december

- Non stream wells keep getting 

water after december
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P3 Farmers - Typical scenario and demands (Shelgi)
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P1 and P2 farmers: Typical scenarios
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Plugin and app update

● Mahabhulekh Data

● Automation of Zoning Process

● Preparation of Agri advisories and Monitoring System

● Technical and Research support 

● Android App Development

● Further Research Required 
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Mahabhulekh Data

Problem – Currently Microplanning teams are facing problems while entering cropping data as zone wise 
such database is not readily available with Agri - assistant.

Solution – Provide default cropping pattern values in the PoCRA App for Microplanning team and Agri 
assistant.

Analysis Required -

•Analysis of Mahabhulekh Data and Gat wise extraction of cropping data from the database.

•Matching of the database with the cadastral shapefile.

•Extraction of area under Non Ag land from the shapefile. 

•Integration with Plugin output and PoCRA App.

•Transfer of code for PoCRA app is required from Nano stuff for integration.
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Automation of zoning Process

Problem – Currently Zoning is being done manually which is very time consuming 
and one dedicated person is required. 

Solution – Automation of zoning process for PoCRA as well as other districts.

Analysis Required -

● Study of available algorithms for delineation of watersheds.
● Design of merging algorithms for the automation of zones.
● Inclusion of stream proximity in the Zones.  
● Study the possibility of generation of zones from GSDA PDF maps.
● Study the other approaches for generation of zones.  
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Problem - Preparation of Agri advisories and Monitoring System 

Solution -

Preparation of Dashboard for monitoring the Current Crop 
stress scenarios.

•The dashboard will provide Sowing and Irrigation related 
advisories.
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Analysis Required 

•Integration of real time Rainfall API from skymet into the Dashboard.

•Integration of ETo Feed from ahwere or Compute the ETo from the skymet data.

•Extension of our water balance framework towards more dynamic one. Use of 
daily and predicted rainfall, ETo values in our model for Advisories on irrigation, 
sowing date. Following indexes can be used to prepare some advisories.

•Percentage Available soil Moisture.

•Moisture Adequacy Index.

•Rainfall Deviation/Standardized Precipitation Index.

•NDVI, NDWI deviation Index.

•Area Under Crop Sowing.
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•Percentage Available soil Moisture = [(SMw-PWP)/(FC_PWP)]*100

•SMw – Weekly available soil Moisture from Model for selected crop.

•PWP – Permanent wilting point

•FC - Field capacity

•Frequency: weekly

Sowing Date can be predicted based upon it.

•Mai: Moisture Adequacy index = [AET/PET]*100

•AET : weekly crop evapotranspiration

• PET / RET: weekly potential / reference evapotranspiration

• PWP: Permanent wilting point of soil

• Frequency: weekly

• Initiation: with the dates of actual sowing

(MAI) is a better measure for assessing the degree of adequacy of rainfall and soil moisture to meet the potential water 
requirement of crops. It can be used for generation of irrigation based advisories.
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Technical and Research support

Dashboard example for tracking soil-moisture status(soil-

moisture deficit):
1. Maintain a “roster file” of grid-points covering each district and containing all 

the necessary static (point-wise) data to simulate the soil-moisture balance 

model

2. Load the current roster, input the available rainfall data, run the model and 

save the new status into an updated roster file.

3. Apply step 2 whenever latest rainfall data becomes available.

4. Display the status in the rosters for various days in the form of colour-shaded 

GeoTiff rasters
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Technical and Research support

36Roster in shapefile format



Technical and Research support

Database 

Server

(Rainfall, ET0)

Application 

Server System
(Roster 

maintenance and 

simulation) 

Req

Res

Examples of other possible 

utilities on the dashboard:

● For analysis of 

available data for 

insights

● For generating various 

indices at various geo-

levels like district, 

cluster, (mini-/sub-

)watershed, village, 

cadastral, etc.

● GIS processing tools 

customized for specific 

tasks required in 

planning

● Other POCRA 

activities

Roster-based soil-moisture deficit monitoring 

- basic technical architecture



Example of tracking/monitoring soil-moisture status

Hingoli soyabean on 15 Jul 2013; 

max-deficit: 21mm

Hingoli soyabean on 12 Aug 2013; 

max-deficit: 72mm



Example of tracking/monitoring soil-moisture status

AET/PET for Hingoli soyabean on 

15 Jul 2013

AET/PET for Hingoli soyabean on 

12 Aug 2013



Further Research Required 

Impact of compartment bunding. 

Interaction of surface and groundwater and further improvement in water balance.

Impact of Drip irrigation on PET. 

Absence of technical manual from MRSAC soil map. Validation of MRSAC soil map 

by taking 50 soil samples from the 5 villages. 

Research on Water productivity and water use efficiency. 

Design of Formats for students from Agri Universities, 6 months stay in the village. 
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