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Major Indian crops in LSMs
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Figure 1. Model calibration and validation plots for the experimental wheat site at IARI, New Delhi. (a) Model calibration for above-ground
biomass for the 2015-2016 growing season. (b) Model calibration for LAI for the 2015-2016 growing season. (¢) The model-estimated
LAI validated with site-measured data for the 2014-2015 growing season. The red dots are site-measured values and the black lines are
ISAM-simulated values. =
» Lack of openly accessible crop datasets for calibration and validation .
limits crop modelling studies in the Indian region (Gahlot et al., 2020). |2
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Fig.12 Annual cycle climatology of irrigation water added (mm/
| day) in the different irrigation factor experiments shown along with
observed estimates used in Cook et al. (2015) based on the work
of Wisser et al. (2010). The data is shown only for grid cells where
greater than 20% PFTs (Supplementary Figure S13) are irrigated crop
types predominantly in the Indo-Gangetic plain
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Crop dataset from experimental agricultural site

*Ri « Site-scale observations of Indian crops are very rarely available for
Rice public access.
35 = @®Wheat
« Students at agricultural institutes across India conduct experiments on
Data available from Indian crops and report their results (Veeranjaneyulu, 2014).
30 - 1970 to 2021
» To fill the gap of crop data on Indian crops, we started to assemble
data on wheat and rice in a formatted, machine-readable format that
25 A can be downloaded and used for model development. The data is
available on the PANGEA data repository (Varma et al., 2024) .
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Wheat and rice in CLM5

The current study uses the CLM5 model with the data atmosphere model (DATM).
The GSWP3 atmospheric data is used for the simulations.

We ran CLM5 at two different spatial resolutions from 2000 to 2014:
O site-scale simulations to calibrate the crop module, and
O regional simulations to compare the calibrated model against remote sensing data and derived surface flux data.
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Wheat and rice in CLM5
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Wheat and rice in CLM5
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Results: Wheat at site-scale
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Results: Rice at site-scale
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Results: Wheat and Rice at site-scale
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Results: Wheat and Rice at re

gional scale
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The unexpected peak in irrigation found in Mathur and
AchuthaRao. (2019) is the result of wrong cropping patterns of
wheat and rice in India. This error in simulating irrigations patterns
is reduced in the modified cases.

The amount of water added through irrigation has reduced by 25%
in the case of wheat and nearly 60% in the case of rice growing
regions.

«» Considerable improvement in yield projections of
rice in the modified cases.
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Results: CLM5 at regional scale - LAI
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Results: CLM5 at regional scale - GPP

MODIS CLM5_Def CLM5_Mod1  CLM5_Mod2 MODIS CLMb5_Def CLM5_Mod1  CLM5_Mod2

2\}4 ‘ ;
5 £20 - : £ 2
101 ¥ P
2 =
3% . ‘ 3
5 S o
8 £20, w . 2
10 - 0.3 b }‘ LY
. o 301 }{ L
Spatial 5 §20 ~ E 53
variation of LAl * = e e 5"
simulated by . i EL 7 S TL
CLMS5 against o o7 2 N
MODIS data. S 5 g
The data shows < 5%° 7 ©

=
o

the monthly LAl
averaged over

2000-2014. . §30' ’}\Z 3
2 £2 - =

=
o

T

Pt

N
‘v

w
o

Jun
Latitude

| M ,} _
- 0.1
I FOL Fooy s

gf :

I {
70 80 90 70 80 90 70 80 90 70 80 90 70 80 90 70 80 90 70 80 90
Longitude Longitude Longitude Longitude Longitude Longitude Longitude

70 80 90
Longitude

=
o



Results: CLM5 at regional scale
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Take Home

«» Current study is an example on how the accurate representation of regional crops improves the carbon, energy and water

fluxes simulated by land surface model.

«» The crop parameters should be defined at grid level instead of defining globally to allow for regional variability.

I'' Special thanks to Peter Lawrence.
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