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WATER COMMONS - INFLUENCING PRACTICE & POLICY

Crop Water Budgeting 

INFLUENCING PRACTICE  

Crop Water Budgeting is a tool developed to assist communities for the proper management of 

water resources. It is a farmer-centric tool that assists in creating the support system needed 

for village communities to balance demand with supplies, so that water consumption does not 

exceed the limits of recharge through rainfall, stream flows and surface water storage.  

The Crop Water Budgeting (CWB) tool has 
been developed to assist communities manage 
their surface and ground water efficiently 
without further depleting their resources. 
While working towards improving the supply 
of water, the effort is to build awareness 
about efficient demand side management. 
This includes assisting village communities 
to gain an understanding of the current crisis 
relating to water in farming systems, water as 
a Commons, techniques and technologies for 
water saving, policies and programmes related 
to water, as well as undertaking CWB exercises 
(including conservation and recharge) with 
farmers to elicit collective action for judicious 
use of available water.

Farming communities are at the centre of CWB 
exercises because water availability, whether 
groundwater or surface, is deeply impacted 
by their actions, and in turn the availability 
impacts their livelihoods. The CWB exercises 
open up spaces for farmers to come together 
and examine their actions, discuss collectively 
and arrive at options that would be helpful to 
the entire community on the long run. 

Tools and Technologies
An excel based CWB tool has been developed 
and loaded onto android based tablets for 
enabling facilitators and community resource 
persons to input primary information related 
to rainfall, number of wells, water harvesting 
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structures, cropping pattern etc. Depending on 
the input data, the tool calculates the availability 
of water for the crops after deducting the water 
requirement for domestic purposes. If there 
is a deficit water availability for the present 
cropping plan, the community members discuss 
possible crop changes to avert the situation of 
water deficit. The exercise generates debate 
and discussion on water as a collective resource 
and the need for better governance.

Key Activities  
At its core, CWB is designed as a farmer-
friendly and farmer-centric tool for collective 
decision making. Preparation for CWB involves 
the community resource persons along with 
community members collecting data such as an 
inventory of existing water bodies and a census 
of borewells, documenting groundwater levels 
and changes across seasons and subsequent 
years, crops grown during Kharif and Rabi and 
the area treatment measures undertaken in 
their village boundary. The data collected are 
then evaluated against the scientific norms 
set by various agencies to estimate the water 
availability and water use.

Once the farmers’ plans for the forthcoming Rabi 
season have been collected, a community level 
workshop is organised for the CWB exercise. 
Water availability for the season is evaluated 
based on the recharge potential of the area 
by taking into consideration  rainfall levels 
and water storage in the surface structures. 
This is matched against the water required for 
cultivation in Rabi season based on the farmers’ 
plans. This is followed by community discussions 
on balancing the demand and supply side of 
water, aided by the facilitators providing more 
information on alternative crops, cropping 
practices and improved techniques and 
technology for saving water with higher returns 
from crop production. 

The activities under supply side management 
include means to increase the availability 
of water, constructing bunds, farm ponds, 
percolation tanks, check-dams etc. Demand 
side management includes regulating the use 
of water, and requires a great deal of proactive 
involvement from the farming community as 
it hinges on their regulation of water used for 
agricultural purposes. It involves convincing 
farmers to adopt water saving technologies, 
change cropping pattern, varietal change, etc.
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Based on water availability, farmers are expected 
to make changes in the crops to be cultivated, 
practices to be followed and adopt new 
technologies. The community level deliberations 
involve developing an understanding of issues 
related to farming practices, and how one 
variable impacts the other in a causal loop. A 
holistic view is developed where a diverse set 
of parameters, including variables influencing 
soil productivity (soil fertility, soil erosion, 
degradation, soil moisture, green manure 
etc), factors influencing crop choice (market, 
domestic need, cropping rotation, yields etc), 
irrigation practices (traditional, technology 
based etc), water resources (water harvesting 
structures etc), pest and diseases, fertilizers, 
and drought, are considered. 

Along with the discussions on demand side 
management of water, the community 
members are informed of various programmes, 
such as watershed development and National 
Rural Employment Guarantee Act (NREGA), that 
can be used to augment their water resources. 
They are also informed about policy provisions 
related to managing water as common pool 
resources, provisions supporting and restricting 
the use of surface and ground water and finally 
impressing the need for operationalisation 
of the clauses that can determine long term 
impacts. The commonly agreed decisions are 
recorded and monitored at community level.
 

Impact
The benefits of adopting CWB as a water 
management tool include an increase in the 
awareness level among farmers on water 
resources, use of water saving devices or 
improved irrigation systems such as drip 
irrigation, sprinklers etc, sharing of bore well 
between farmers with lands close by, possible 
switch from high water intensive crops to low 
water intensive crops or irrigated dry crops, 
community participation in the promotion of 
recharge structures and mobilising of financial 

Based on their understanding of the over-
exploitation of water gained through Crop 
Water Budgeting discussions in their village, 
the community members of Kheriya Magri in 
Pratapgarh district shifted from their traditional 
wheat variety to LOK-1, a variety that requires 
only three to four times irrigation with similar 
productivity against the traditional variety. More 
than 500 farmers across seven villages opted for 
the new variety in 2014. Similarly, there are few 
farmers who have shifted from wheat to pulses 
that require lesser irrigation and enables more 
incomes.

resources for operation and maintenance of 
common water resources. And finally, the 
farming community being at the centre of the 
planning and monitoring process, becomes 
the most effective regulatory body in terms of 
identifying deviation and taking appropriate 
action for regulating themselves.

Scaling up
There is an urgent need to build large scale 
awareness on issues related to water through 
exercises like CWB and simulation games 
for bringing in behaviourial changes. This 
can be undertaken by training community 
resource persons and equipping them with the 
knowledge and tools to undertake exercises at 
a larger scale. Specific training modules may be 
designed to build capacities of the facilitators 
and community resource persons to assist 
communities. This may be integrated into larger 
programmes of state governments with a focus 
on community level water governance. 

Hindustan Unilever Foundation 
 A wholly owned subsidiary of Hindustan Unilever Limited.
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There are 11 sheets in the crop water budgeting tool in excel format.

1.  The first sheet is “Recharge from rainfall”
Step 1:  Put the Rainfall from May to September (in mm) – Data could be taken from the govt. agency

Step 2: Put the submergence of area treatment done in the watershed/habitation (in the Area Treat-
ment section)

Step 3: Put the (watershed/habitation area – area treatment) in Rock1

Step 4: Put the recharge rate for rock1 (take help from the recharge% table attached in the sheet)

Step 5: Put the maximum value of recharge from the table to the area treatment recharge rate

The formula is already made in the sheet, so with the input values, the recharge amount in cubic meter 
will appear in the last row.

Steps for undertaking Crop Water Budgeting
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2. The Second sheet is the “Recharge_WHS”
Step 1: Put the same rainfall value

Step 2: Put the submergence area of all the water harvesting structure

Step 3: Put the recharge rate as has been done for recharge rate of “Area Treatment”

Step 4: Put the multiple refill number (number of filling of the WHS)
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3. The Third sheet is “Discharge”
Step 1: Put the number of open wells and bore wells

Step 2: Measure the discharge rate of the pumps through a bucket and stop watch 

Step 3: Put the hours of daily usage during may to September

Step 4: Put the number of days of using pump during may to September
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4. The fourth sheet is the “Balance”
This will give the information if recharge is higher or discharge, also it will give the surplus or deficit 
amount of water after kharif crop (May to September)
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5. The fifth sheet is “Recharge from Rainfall Oct to May” in Rabi season
Step1: Put the value of (Average rainfall – rainfall from Oct to May) in the Estimated rainfall cell

Step2:  Put the same values in other cells as have been used in the first sheet
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6. The sixth sheet is the “Recharge from WHS Oct to May”
Step 1: Put the rainfall value as has been used in fifth sheet

Step 2: Put the same values in other cells as have been used in the first sheet
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7. The seventh sheet is the “Plan for Crops- Farmers’ Wise” in rabi
Step 1: Put the Plan of cropping area for different crops (farmers’ wise) before CWB with discussion 
with the farmers.

Step 2: Find out the no. of irrigation, pumping hours, discharge rate of pump for each crop and put the 
values in the respective cells. The total water to be used would automatically calculated and reflected 
in Column E & F.
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8. The eighth sheet is “Plan for Crops_Crop Wise” in Rabi
Step 1: Put the Summary of Plan of cropping area for different crops (Crop wise) from the Sheet no. 7.

Step 2: The optimum water requirement (Referred from FAO) may be mentioned in column G for sen-
sitizing the farmers.
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9. The ninth sheet is the “Balance Oct to May” (Before CWB)
This will automatically change according to the input data.

Assumption 1:

Total Availability of Water in Rabi season = Total Recharge through rainfall in non monsoon time + 
Total recharge through water harvesting structure in non monsoon time + 80% of surplus from mon-
soon (if any surplus is there)

Assumption 2: 

80% of Total water demand in rabi season will be coming from subsurface 
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10. The tenth sheet is “Plan for Crops_Crop Wise” in Rabi (After CWB)
Step 1: On the basis of Sheet no. 9, discuss with farmers and let them exercise to balance the 

availability of water and estimated use of water from Oct to May by change in crops, 
agriculture interventions etc.
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11. The elewenth sheet is the “Balance Oct to May” (After CWB)
This will automatically change according to the input data.
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Step	  to	  carry	  out	  Crop	  Water	  Budgeting	  Manually:	  

Availability	  of	  Water	  from	  May	  to	  September:	  	  

1. Recharge	  from	  rainfall:	  
a. Rainfall	  =	  m	  (in	  mm)	  
b. Total	  Area	  excluding	  area	  treatment=	  n	  (in	  ha)	  
c. Area	  treatment	  =	  s	  (in	  ha)	  
d. Recharge	  %	  =	  t1,	  t2	  (t1	  for	  rock	  &	  soil	  area,	  t2	  for	  area	  treatment)	  

Equation:	  Total	  recharge	  to	  ground	  water	  A1=	  (m	  X	  n	  X	  t1	  +	  m	  X	  s	  X	  t2)/10	  	  cubicmeter	  

2. Recharge	  from	  Water	  Harvesting	  Structure:	  
a. Rainfall	  =	  m	  (mm)	  
b. No	  of	  structure	  =	  p	  
c. Total	  Submergence	  area	  =	  q	  (ha)	  
d. No	  of	  filling	  =	  n	  
e. Recharge	  %	  =	  t2	  

Equation:	  Total	  recharge	  to	  ground	  water	  A2	  =	  m	  X	  q	  X	  n	  X	  t2/10	  cubicmeter	  

Total	  Availability	  	  A	  =	  A1	  +	  A2	  

Discharge:	  

1. No	  of	  open	  wells	  =	  q	  
a. No	  of	  days	  operated	  from	  may	  to	  september	  =	  w	  
b. No	  of	  hours	  /day	  =	  e	  
c. Discharge	  =	  r	  (lit/min)	  

2. No	  of	  bore	  wells	  =	  z	  (depth	  maximum	  =50	  meter	  if	  cased)	  
a. No	  of	  days	  pump	  operated	  from	  may	  to	  September	  =	  d	  
b. No	  of	  hours/day	  =	  f	  
c. Discharge	  =	  g	  (lit/min)	  

Equation:	  Total	  discharge	  from	  ground	  water	  D=	  (q	  X	  w	  X	  e	  X	  r	  	  +	  z	  X	  d	  X	  f	  X	  g	  )X	  0.06	  cubicmeter	  

Balance	  P	  =	  A	  –	  D	  	  	  	  	  	  	  	  	  	  

Hardrock,	  weathered	  Granite,	  	  gneiss,	  schist	  with	  low	  clay	   11	   10	   12	  
Hardrock,	  weathered	  Granite,	  	  gneiss,	  schist	  with	  	  clay	   8	   5	   9	  
Vesicular	  or	  jointed	  basalt,	  weathered	  basalt	  and	  laterite	   13,7,7	   12,6,6	   14,8,8	  
Semiconsolidated	  sandstone,	  Consolidated	  sandstone,	  
quartzite	  &Limestone	  

12,6	   10,5	   14,7	  

Phyllite,	  Shales	   4	   3	   5	  
Massive	  poorly	  fractured	  rock	   1	   1	   3	  
(Table	  for	  Recharge	  %	  of	  different	  rocks)	  
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	  Availability	  of	  Water	  from	  October	  to	  April:	  	  

1. Recharge	  from	  rainfall:	  
e. Rainfall	  =	  m	  (in	  mm)	  {average	  rainfall	  –	  rainfall	  occurred	  during	  may	  to	  September)	  
f. Total	  Area	  excluding	  area	  treatment=	  n	  (in	  ha)	  
g. Area	  treatment	  =	  s	  (in	  ha)	  
h. Recharge	  %	  =	  t1,	  t2	  (t1	  for	  rock	  &	  soil	  area,	  t2	  for	  area	  treatment)	  

Equation:	  Total	  recharge	  to	  ground	  water	  A3=	  (m	  X	  n	  X	  t1	  +	  m	  X	  s	  X	  t2)/10	  	  cubicmeter	  

2. Recharge	  from	  Water	  Harvesting	  Structure:	  
f. Rainfall	  =	  m	  (mm)	  average	  rainfall	  –	  rainfall	  occurred	  during	  may	  to	  September)	  
g. No	  of	  structure	  =	  p	  
h. Total	  Submergence	  area	  =	  q	  (ha)	  
i. No	  of	  filling	  =	  n	  
j. Recharge	  %	  =	  t2	  

Equation:	  Total	  recharge	  to	  ground	  water	  A4	  =	  m	  X	  q	  X	  n	  X	  t2/10	  cubicmeter	  	  

Total	  Availability	  during	  Rabi	  R	  =	  A3	  +	  A4	  +	  P	  X	  0.8	  	  

Balance	  =	  R-‐K	  
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S. 
No. 

Name of the 
crop 

Area 
under 
Crop 

(Acre) 

Present use of water to irrigate various crops (farmers' 
practices) 

No. of 
irrigatio
n/ acre 

Pumping 
hours/ 

irrigation 

Discharge 
rate of 

irrigation 
pump 
(litres/ 
hour) 

Total water 
used to 

irrigate crop 
in entire 
cropping 

season(cum/ 
acre) 

Total 
water 
use 

(cum) 

    A  B C D  
E= 

(B*C*D)/1000 
F= 

E*A 

1 Maize             

  
Short duration 

varieties 
        0 0 

  
Long duration 

varieties 
        0 0 

2 Wheat             

  
Low water 

demanding 
varieties 

        0 0 

  
High water 

demanding 
varieties 

        0 0 

3 Paddy             

  

Traditional 
methods 
(broadcasting/ 
transplanting) 

        0 0 

  SRI         0 0 

4 Ground nut         0 0 

5 Millet         0 0 

6 Mustard         0 0 

7 Gram         0 0 

8 Linseed         0 0 

9 Lentil         0 0 

10 Onion         0 0 

11 Chilli         0 0 

12 Beans         0 0 

13 Brinjal         0 0 

14 Potato         0 0 

15 Peas         0 0 

16 Coriander         0 0 

17 Tomato         0 0 

18 Sunflower         0 0 

19 Flowers         0 0 

TOTAL 0         0 
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Notes
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