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Fig. I Rice planting regionalization in China
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Bk (). i A R R 22 RMSE #4978 1042~1882 kg/hm? 22 [8], D 45 $ 48
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Table 1 Genetic coefficients of rice in different planting regions of China

L RHE 2
P PR Ps PO G G G, G:

ERIPANEREX FRE 880.0 55.5 315.0 12.0 45.0 0.2450 1.00 1.00

Wik 830.0 50.0 550.0 15.0 100.0 0.0265 1.00 1.00
VLRI NEREIX. R 475.0 50.5 200.0 8.0 188.0 0.2750 1.00 1.00

MeAE  450.0 115.0 390.0 11.7 88.0 0.2700 1.00 1.00
O o T B R AR X 596.0 55.0 345.0 12.0 65.0 0.2160 1.00 1.00
RILI I AR X 765.0 35.0 395.0 8.0 40.0 0.0285 1.00 1.00
AR E B X 450.0 85.5 360.0 1.5 68.0 0.0230 1.00 1.00
AR A AE I 220.0 35.0 295.0 9.1 55.0 0.0220 1.00 1.00
PUAL TR AR X 625.0 38.0 355.0 8.3 50.0 0.0280 1.00 1.00
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IPSL-CMSA-LR #x, RCP2.6, 2021—2040 4F-fl GFDL-ESM2M £, RCP4.5, 2041—
20604F; THE 2.0 °CiE i NorESMI-M A3, RCP4.5, 2061—2080 4 #1 GFDL-ESM2M #
., RCP6.0, 2066—20854F,
1.3.3 ZKAE = =B

1 BT AN AR AR XS KR ™= B A5, A 55 IR R AR b 5 K 4y 38 s
Kerrsgm, TEMEIL A B b BN IR, [RIBE AN T8 COL MR E T . 145 M A%
SRR | VR A BRI DL R R IE H ARG AR O A B DX S () CERES-
Rice AN HEATIEL, BT BI7ETHR 1.5 °CHI2.0 °CIF 5, JEUERFBORIAR 1 5
AR KRS s 8, DA AR TS 50 AN [A] DK A ™ i A A8 4k
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Fig. 2 Probability Density Functions (PDFs) of Chinese temperature and precipitation under the 1.5 °C and 2.0 °C global

warming scenarios
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Fig. 3 Temperature change of different rice regions under
the 1.5 °C and 2.0 °C global warming scenarios
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Fig. 5 Spatial distribution of change of rice yield in China under the 1.5 °C global warming scenarios
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Fig. 6 Change of rice yield in different regions of China under the 1.5 °C global warming scenario
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Fig. 8 Spatial distribution of change of rice yield in China under the 2.0 °C global warming scenario
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Fig. 9 Change of rice yield in different regions of China under the 2.0 °C global warming scenario
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Possible trends of rice yield in China under global
warming by 1.5 °C and 2.0 °C

LI Ming-yu', GAO Xi-ning’, PAN Jie’, XIONG Wei’, GUO Li-ping’, LIN Er-da’, LI Kuo’
(1. Liaoning Weather Modification Office, Shenyang 110166, China; 2. College of Agronomy, Shenyang
Agricultural University, Shenyang 110866, China; 3. Institute of Environment and Sustainable Development in

Agriculture, CAAS, Beijing 100081, China)

Abstract: Five climate models of ISI-MIP were used to simulate and output future climate data
under four RCP scenarios, and the scenario data of global warming by 1.5 °C and 2.0 °C in the
future was screened. Based on CERES-Rice model, the trends of rice yield in various regions
of China were simulated under the two scenarios, and the relationship between characteristics
of future climate change and rice yield were comprehensively analyzed. The results showed
that: under the global warming of 1.5 °C and 2.0 °C, the average temperature in China
increased by 1.19 °C and 1.87 °C, respectively, and the average precipitation in China increased
by 3.07% and 6.17%, respectively, relative to baseline period. Under the global warming of
1.5 °C, the yield of rice per unit area decreased by 7.49% on average, the area of yield
reduction and serious yield reduction accounted for 68.8% and 10.3% of the total rice planting
area, respectively. Results showed that the biggest reduction rate was found in double cropping
rice planting area of South China, and the biggest increase rate was observed in single cropping
rice planting area of Northeast China. Under the global warming of 2.0 °C, the yield of rice per
unit area decreased by 12.02% on average, and the area of yield reduction and serious yield
reduction accounted for 70.6% and 18.7% of the total rice planting area. And also, the biggest
reduction rate was found in double cropping rice planting area of South China, and the biggest
increase rate was observed in single cropping rice planting area of Northwest China.

Keywords: global warming by 1.5 °C; global warming by 2.0 °C; CERES-Rice model; rice
yield; yield reduction risk



