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Introduction Crop Yield Prediction Strategy
“*The economy and livelihood of people of West Bengal state are vastly dependent on rice cultivation as rice Stratesy 1 (Observed) | Label 2
occupied nearly 53% of cropping area as well as crop production. However, the majority of the crop growing eal time obecrved daily data
area is under rainfed ecosystem, and especially Kharif rice, which is harvested usually in June-July months
highly dependent on monsoon rainfall . Stratesy = (BRFZO I I
*To cope with the adverse impact of various extreme weather phenomena on crop production, the Real fime observed daily N b S raions aoea
development of yield forecasting model is necessary before the actual harvest of the crop. Providing Stratesy 3 ( Climoin I I
advance information on crop yield may play a crucial role in decision making and reducing damage from e e S aaay S
undesirable events. o Cpservee istonieal Slmatolosy S

“*Decision Support System for Agrotechnology Transfer (DSSAT) developed by the International Benchmark _ e e ———
Sites Network for Agrotechnology Transfer (IBSNAT) group provides a common platform for various crop P o 16 A date season

weather models.The crop models available under DSSAT include Crop Estimation through Resource and
Environment Synthesis (CERES) models for different crops like rice, wheat, maize, sorghum, etc..

Skills in predicting rice yield during 2003-18

Crop Yield prediction using meteorological variables [ITM-IMD ERP ensemble prediction system e e
Obs.
>Different weather variables (precipitation, incoming solar __ Label 1 et e &8 4 | el lee e A
- g : - - o Avg. 4526.0 4563.5 4366.8 4292.6 | 4621.8 4530.9 4498.8 4300.8 | 4165.9
radiation, maximum, and minimum temperature etc.) play 126 P1 "
: . . -y . Obtain OCEAN/ATMOS | | 4 member Std. 458.5 472.9 591.3 493.4 23.8 347.7 538.2 487.8 503.3
major role in crop models. Hence, crop yield prediction is iC’s from rstJ
: : : : T S Avg. | 4807.8 4696.6 4584.7 4526.9 | 4684.9 4738.8 4659.6 4540.1 | 4459.4
possible by incorporating weather forecasts into crop models. s o P2 1 | 1sos 5050 4187  4ac7s | 1327  4cad  asod  asag | asad
»Prediction of crop yield may be made at the beginning of crop < 7 ‘fs"'”:’;Q Avg. | 4942.9 4804.3 4820.2 4689.6 | 5023.8 4890.0 4875.3 4681.4 | 4610.8
. . . member P3
g_rowmg Se_ason or later stages th.rough the incorporation of [ o | FoT F:f:::st} Std. | 2026 363.8 343.7 381.0 | 96.7 487.8 3415 4144 | 4433
historical climatology of meteorological data . o embles p—— — -
. . . . - |m_F
»Use of seasonal forecast is another alternative but it provides of IC’s Sl A,
_ X J FCST T IC1 IC2 IC3 IC4 IC1 IC2 IC3 IC4
a quantum of a rainfall for the season as a whole. Monthly as Correct sST Sector Applications - 003 065 0853 o001 | 026 o072 o073 oo4
well as weekly variability of seasonal forecast is not S— i_l‘lLITL}L "l nRmse | 148 112 111 048 | 134 099 099 043
. . . . g [
prominent, which may in turn affect various stages of the crop. [4;::;, ig £ 11 i, R 015 071 082 095 | -033 070 074 088
: : Bl
»Hence, the incorporation of sub-seasonal/extended range Fest O nRMSE | 1.34 095 063 033 | 121 273 086 050
forecasts for crop yield estimation may be a useful alternative. _ o - R 004 024 070 09 | 063 011 041 091
Multi-model ensemble prediction system NRMSE | 1.31  1.18 084 037 1.45 1.50 112 0.43
|]|JjBI:tiVES comprising 16 | ensemble members * Bold indicates better skills
obtained from Climate Forecast System _ _ -
* The present study examines the applicability of ERP products (CFSv2) and the stand-alone atmospheric Lategorical Yield prediction
through CERES-rice model to predICt Kharif rice over Component of CFSv2 (I'e" GFSVZ) 12 POD for 15th June planting 12 POD for 1t July planting 12 POD for 15th July planting

Gangetic West Bengal.

» The aim of the present study Is to see the sensitivity of crop Study Area i i)
yield using the state-of-the-art ERP outputs over the “ - y 0
climatological forecast. - " u J
= This study advocates the use of ERP for better yield prediction ... >; ] " d l , " l "
which will provide better information to the stakeholders and - = LRI ERIY L RPN TR BRI , S ﬂ. 2l
deCiSion'make I'S. 1N &z N FAR for 15th June planting | 12 FAR for 1st July planting 12 FAR for 15th July planting
Pattern Correlation of Rainfall simulated by ERP 3 | 10 B

T T
86.5°E 87.5°E 88.5°E 89.5°E 08

08 - 08

IC Week1 Week?2 Week3 Week4 4 Weeks Skills of ERP rainfall 06 05 05
Junel3 0.87 0.91 0.80 0.85 0.75 o " "
June27 0.89 0.91 0.80 0.82 0.69 _ . - -
July11 0.87 0.91 0.80 0.78 0.55 . Weekly Rainfall {June-July) oy i il
July25 0.89 0.87 0.80 0.78 0.60 . 1 T e wm e @ owm o | @ oW oo
Aug08 0.79 0.78 0.68 0.56 0.63 . 1 12 TS for 15th June planting 12 TS for 1st July planting 12 TS for 15th July planting
Aug22 0.54 0.68 0.81 0.54 0.65 o 0.6 " 1 1 1
Sep05 0.53 0.74 0.79 0.67 0.72 O o4 Ball”
Sep19 0.57 0.36 0.64 0.37 0.77 - 0.6 & 8 8 w
Oct03 0.71 0.76 0.47 0.37 0.78 - 04 06 05 05
. . . ° - 0.2 04 04 - 04
ERP rainfall bias (mm) during 2003-18 02 0 1 1
Weeki Week2 Week3 Week4 02 02 [l; . [I 02
IC-13June IC-21June IC-11July =1 June13IC-R s June27IC-R =1 July11IC-R 0 — D ] | 0
--e-June13IC-NRMSE ~ —-#=-June27IC-nRMSE = -#= - July11IC-nRMSE S i i i
= z_ z_ Weekly Rainfall (July-Aug) £3Below.Clim-F @ Below.ERP-F 1 Normal.Clim-F & Normal.ERP-F [ Above.Clim-F & Above.ERP-F
= & & 1 - 1.4
0.8 - 1.2 S d E I .
z z_ £ 10 e § ummary and Lonclusions
11}
g ™ 0o 1 Overall, ERP-F (refer to label 1 and 2) has been able to
= = = 0.2 - 0.6 EE . . ) )
L =L ¥ L ¥ . . va reproduce observed mean and variability of rice yield better than
TR SCE SUE 00 TR SR SCET00°E TR SYE SUE 00 02 02 clim-F. The changes in statistics of yield with planting date have
IC-25July IC-08Aug IC-22Aug .
ol v wens been better depicted by ERP-F.
ee ee ee ee . . - . .
5 d ERP-F has captured the inter-annual variability of rice yield
E | E _ E_ 1 July25IC-R e Aug08IC-R 1 Aug22IC-R . t th .
2 2 2 == -July25ICNRMSE  —-#=-AugOBIC-NRMSE  —-o=-Aug22IC-nRMSE better than clim-F for 1st July and 15" July planting dates, as
_ _ _ ’ Weekly Rainfall (Sep-Oct) evidenced by higher correlation and lower nRMSE values.
: : : - 2 ‘ 14 However, the performances have been poor for both forecasts in
. . . o - the case of IC1. Skills of ERP-F have gradually improved from
- | I | I - I I I I - I I | | O 0.4 .- 0.8 % IC2 to IC4
T0E 80°E S0°E 100°E T0°E 80°E 80°E 10°E T0°E B0°E 0°E  100°E _.E"} o . = . . . . . . .
IC.055ep IC195ep 0300t 02 05 & J ERP-F has -shown superior skill In |dent|f¥|ng categorical
o~ 0 0.4 events, especially for below and above normal yields better than
z | =_ z | 10 02 0.2 clim-F.
" " " M Weeki  Week2  Weekd  Weekd 3 However, the skill of ERP-F in capturing normal yield has not
= = = =1 Sep05IC-R s SepT19IC-R = OCt03IC-nRMSE been satisfactory. Nevertheless, from the stakeholders’ point of
= = = - =9~ = Sep05/C-nRMSE - -9= = 5ep19IC-nRMSE = =9= = Qct03IC-nRMSE . g
view, anomalous events (below or above) are more critical than
7 _ =] =]\, T on normal events. Hence, ERP-F has certainly added value over
| | | | | | | | C Im .
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