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Table S1. Decadal variation of food grains and major cash crops of India.

Major Cash Crops

Food Grains
Oilseeds Cotton Sugarcane
Area Area Area Area
Year | A P Under | 5 p | Under A | p | Under |, P Under
Irrigation Irrigation Irrigation Irrigation
(%) (%) (%) (%)
1950-51 | 97.32 50.82 18.1 10.73 | 5.16 NA 5.88 | 3.04 8.2 1.71 | 57.05 67.3
1960-61 | 115.58 | 82.02 19.1 13.77 | 6.98 3.3 7.61 5.6 12.7 2.42 110 69.3
1970-71 | 124.32 | 108.42 24.1 16.64 | 9.63 7.4 761 | 4.76 17.3 2.62 | 126.37 72.4
1980-81 | 126.67 | 129.59 29.6 17.6 9.37 14.5 782 | 7.01 27.3 2.67 | 154.25 81.2
1990-91 | 127.84 | 176.39 35.1 24.15 | 18.61 22.9 7.44 | 9.84 329 3.69 | 241.05 86.9
2000-01 | 121.05 | 196.81 43.3 22.77 | 18.44 23 8.53 | 9.52 34.3 4.32 | 295.96 921
2010-11 | 126.67 | 244.49 47.8 27.22 | 32.48 25.1 11.24 | 33 33.8 4.88 | 342.38 925
Table S2. Studies conducted using GRACE over the Indian region
Reference Case-study Region Source
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Fig.S1. Anomaly of AIMR computed with respect to its mean for the period from 1950 to 2013.
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Fig.S2. Varying production (top) and percentage of area under irrigation (bottom) for food grain and
cash crops.
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Fig.S3. Scatter plots showing the correlation between observed groundwater table depth and agricultural

electricity consumption for the three sub-region (a) MGB, (b)NWI and (c)WCI.
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Fig.S4. Scatter plot of NWI after removing the outliers




Total Water Storage Anomalies
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Fig.S5. Groundwater scenario of Middle Ganga Basin. (a) GRACE-derived total water storage
anomaly. (b) Correlation between Rainfall and TWSA. (¢) GRACE-GLDAS-derived groundwater storage
anomaly. (d) Correlation between Rainfall and GRACE-derived groundwater storage anomaly. (e)
Rainfall, GRACE-derived groundwater anomaly and GLDAS-derived soil moisture. (f) Correlation

between Rainfall and GLDAS-derived soil moisture.
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Fig.S6. Middle-Ganga Basin groundwater storage anomaly and energy consumption. (a) Electricity
consumption for agricultural purpose and groundwater storage. (b) Scatter plot between electricity

consumption for agricultural

purpose and GRACE-derived groundwater storage anomaly. (c)

Consumption of electricity for agricultural purposes and Rainfall. (d) Scatter plot between Rainfall and

electricity consumption.
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Fig.S7. Middle-Ganga Basin food-groundwater-energy nexus. (a) GRACE-derived groundwater
storage anomaly and total food production. (b) Scatter plot between GRACE-derived groundwater storage
anomaly and total food grain production. (¢) Food grain production and electricity consumption for
agricultural purposes. (d) Scatter plot between total food grain production and consumption of electricity

for agricultural purposes.
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Fig.S8. Groundwater scenario of North-West India. (a) GRACE-derived total water storage anomaly.
(b) Correlation between Rainfall and TWSA. (¢) GRACE-GLDAS-derived groundwater storage anomaly.
(d) Correlation between Rainfall and GRACE-derived groundwater storage anomaly. (e) Rainfall,
GRACE-derived groundwater anomaly and GLDAS-derived soil moisture. (f) Correlation between
Rainfall and GLDAS-derived soil moisture.
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Fig.S9. North-Western India groundwater storage anomaly and energy consumption. (a) Electricity
consumption for agricultural purpose and groundwater storage. (b) Scatter plot between electricity

consumption for agricultural

purpose and GRACE-derived groundwater storage anomaly. (c)

Consumption of electricity for agricultural purposes and Rainfall. (d) Scatter plot between Rainfall and

electricity consumption.
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Fig.S10. North-Western India food-groundwater-energy nexus. (a) GRACE-derived groundwater
storage anomaly and total food production. (b)Scatter plot between GRACE-derived groundwater storage
anomaly and total food grain production. (c) Food grain production and electricity consumption for
agricultural purposes. (d) Scatter plot between total food grain production and consumption of electricity

for agricultural purposes.
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Fig.S11. Groundwater scenario of West-Central India. (a) GRACE-derived total water storage
anomaly. (b) Correlation between Rainfall and TWSA. (¢) GRACE-GLDAS-derived groundwater storage
anomaly. (d) Correlation between Rainfall and GRACE-derived groundwater storage anomaly. (e)
Rainfall, GRACE-derived groundwater anomaly and GLDAS-derived soil moisture. (f) Correlation

between Rainfall and GLDAS-derived soil moisture.
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Fig.S12. West-Central India groundwater storage anomaly and energy consumption. (a) Electricity
consumption for agricultural purpose and groundwater storage. (b) Scatter plot between electricity
consumption for agricultural purpose and GRACE-derived groundwater storage anomaly. (c)
Consumption of electricity for agricultural purposes and Rainfall. (d) Scatter plot between Rainfall and
electricity consumption.
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Fig.S13. West-Central India food-groundwater-energy nexus. (a) GRACE-derived groundwater
storage anomaly and total food production. (b)Scatter plot between GRACE-derived groundwater storage
anomaly and total food grain production. (c) Food grain production and electricity consumption for
agricultural purposes. (d) Scatter plot between total food grain production and consumption of electricity
for agricultural purposes.



