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Abstract

Accurate quantification of irrigation water is necessary in order to examine the realistic effect of agricultural water use on the
hydrological cycle and the climate. However, due to a lack of survey-based statistics, the amount of irrigation water is often
estimated by irrigation demand derived from hydrologic models without a proper ground validation. This study attempts to
construct the first State-level time series of irrigation water volume over India based solely on survey statistics, with the aim
of estimating historical irrigation conditions. By assuming that the ratio of irrigated area between States remained constant
throughout the period, the annual statistics of the State-level irrigated area were extended from the period of 1990-2014 to the
period of 1950-2014. The annual State-level irrigation water volumes were then estimated as a function of the above irrigated
area data over 1950———2014 and calibrated using an independent subset of State-level irrigation water quantity statistics. The
irrigation water volume data produced in the current study is compared with a widely used irrigation water demand data.
The comparison suggests that the previous data might be significantly overestimated (up to 80 Billion Cubic Metre) over most
States with a few States with underestimated values (up to 10 Billion Cubic Metre). The irrigation area and volume data of

this study is the first State-level estimate that better represents the historical irrigation condition in India.
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Criteria:

Dependability: to choose the source more widely adopted previously
Comprehensiveness: to choose the source with more details

Reliability: to choose the original source or those closer to the original source
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Differences of irrigated area statistics:
sum of all States - national
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Comparison of irrigated area: statistics (national) and estimates (sum of all States)

® Estimates: sum of all States
Statistics: national level
o Statistics: sum of all States

Area (million ha)

1960 1980 2000 1960 1980 2000 1960 1980 2000

)
<
c
2
£
=
®
2
<

1960 1980 2000 1960 1980 2000
Year




Statistics

Validation of State-level irrigated area: statistics vs estimates

a. NIA (SW) b. NIA (GW) c. NIA (others)

R2=0.9789 (No: 590) 2=_0.7513 (No: 530)
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Difference (estimates - statistics) at State level
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Differences (estimates - statistics) and the trendlines
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Annual irrigation water volume in the entirety of India
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State

Variability of the dominant water source based on irrigated area

West Bengal -
Uttarakhand 4

Uttar Pradesh q
Tripura -

Tamil Nadu
Sikkim 1

Rajasthan q
Punjabq
Puducherry q
QOdisha

Nagaland 4
Mizoram -
Meghalaya q
Manipur 4
Maharashtra 4
Madhya Pradesh
Lakshadweep
Kerala 4

Karnataka 4
Jharkhand -
Jammu and Kashmir 4
Himachal Pradesh -
Haryanaq

Gujarat

Goa

Delhi -

Daman and Diu
Dadra and Nagar Haveli -
Chattisgarh 1
Chandigarh -
Bihar -

Assam

Arunachal Pradesh q
Andhra Pradesh 1

1960 1980 2000

Year
Sources ° SW e GW Others NA




