Agricultural susceptibility to climate variability: Insight from two Indian agro-ecoregions
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Background Research Questions Study Area

» A majority of the rural Indian population relies on agriculture for . Do seasonal crop phenologies in different agro-ecoregions respond differently
sustenance and livelihoods. W to inter-annual climate variability? SUIARAT

A future challenge for India’s agricultural NN | | . What factors determine such differential agricultural sensitivity to climate
sector will be to produce 50% more grain ‘ I\ variability?

over the next decade to feed an | " e —

increasing population (1). i

Crop productivity in India is highly N0 1 MLM . r o Jad . \’ . =

i </ .  ewton ) i N The study sites are o
dependent on rr.10n.soon rainfall apd - AT Step 1: Identify multiple years (2000, 2004, 2005, 2009) to represent a range of i A distinctlyydifferent -
varies greatly with inter-annual climate

oo climate variability compared to a 13-year monsoon mean (2000-2012). R LR terms of climate, soil
variability (2).

Step 2: Calculate ANDVI (peak-season NDVI — pre-season NDVI) as a proxy for crop - - - type, elevation,
It is important to identify relative climate dependence of small- productivity for random cropped pixels for the selected years | demography, irrigation

: : : : : access, and market
scale farmers in different Indian agro-ecoregions in order to Step 3: Select climate variables derived from MODIS and TRMM

| bilitv to climate ch ; b | | , R N dependence, thus
955655 VUINETabIiity tO LIMAE thange at a ationdal stdie, Step 4: Examine statistical relationships between ANDVI and climate variables S representing the

YR - - o - G diversity that is typical
- of Indian agriculture.
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Fig. 1a. MODIS phenology derived from S5F S8 S8 = Time Time %

representative single C"OI?Ped P_ixe’S from ' > Bl Fig. 2. Daily precipitation time-series (2000-2012) for study sites in Madhya Pradesh and Gujarat. Study site | A Ong‘:'g:?@
Madhya Pradesh and Gujarat sites | in Madhya Pradesh receives an average of 1,050 mm of precipitation each year, while the Gujarat site Eaf
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» Crop phenology in both study sites show close statistical relationship
with climate variables.

» Future work would extend this analysis to other agro-ecoregions in India to " ‘
assess relative climate dependence at a national scale. VT 4 - -
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Preliminary results from Madhya Pradesh suggest lower crop
productivity in response to adverse climatic trends, such as lower total
monsoon rainfall, increased number of monsoon dry days, and
increasing winter temperature. Crop productivity in this region is
especially sensitive to climate variability during winter cropping season

due to predominantly C“mate'dEpendent surface irrigation. ' “* This work was funded by the NASA LCLUC grant # 522363. We thank P. Ceccato, M. Bell, and IndiaStat
; for technical and data assistance.
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» This work would further contribute in developing a national-level climate 7 1 e % e me 1w S A, e e e e o
o« . . . : . Monsoon w ithelr vl
vulnerability map based on satellite data, and socio-economic data. ., A Fig. 5b.
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