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Predicting the impact of future climate change on
rice yield in Northeast China

LI Zhong-hui, LIU Shi, GUO Chun-ming, WANG Dong-ni
(Institute of Meteorological Sciences of Jilin Province /Laboratory of Research for Middle-High Latitude

Circulation System and East Asian Monsoon, Changchun 130062, China)

Abstract Northeast region of China is an important base of rice production. The impact of climate change on rice yield
is of important significance for national food security. In this paper,based on daily meteorological data from the future
A2 and B2 emission scenarios (2011-—2050) . the impact of climate change in Northeast China over the next 40 years on
the yield of rice was analyzed with the ORYZA2000 model developed by the International Rice Institute. The results
showed that rice yield and total output might increase in the irrigated region under the two emission scenarios. The area
suitable to grow crops can extend toward to northward. Rice yield will be higher at B2 scenario rather than that at A2
scenario. Carbon dioxide relative to the reference period may increase in northeast region, so do the overall
precipitation.temperature and solar radiation. But precipitation in a single year may decrease. The advantageous aspect
is that the crops and varieties can be introduced and thus have higher production. However,it should be warned that soil
fertility may be declined since depletion of soil organic matter. The diseases and insect pests may occur with high
frequency. The attention should be pained on soil test and fertilizer recommendation, and pest and disease monitoring
and control, for guaranteeing rice prodcution.
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Table 1 A2 and B2 scenarios the interdecadal crop growth season(From May to September)
concentration and meteorological factors change
" . , T35 R K RER S/ (kI/dD -3 Sl /°C - BEK 7/ mm
M B p(CO,) /(kg/m*) ' o S
i ) Average daily solar radiation Average temperature Average precipitation
Period of time
A2 B2 A2 B2 A2 B2 A2 B2
L B B 652.1X107° 15 556.93 15.9 500. 6

(1961—1990 %)

2011—2020 4E 791.6X10 ¢ 803.4X10°° 15 614. 24 15 661. 28 16. 6 17. 4 510. 4 535.4

2021—2030 4E 836.8X10°° 889.8X107° 15 616. 1 15 634.01 17.2 17.6 535.4 498.0

2031—2040 4F 923.2X10°°¢ 966.4X10"° 15 924,18 16 165. 83 18.5 18.1 483.9 528.5

2041—2050 4E 1 045X10°° 1053X10°° 15 716. 84 15 796.73 18.1 18. 6 530. 6 472.1




5% 2 3 BMESE . ARk

A8 A AR AL =54 KR B B B A

225

1.2 ORYZA2000 #=E S 1 i) 7 i {4, % 56 1iF

R4 2R I DXk 26 3 iy P 2 S AR A <0l L
B AT B AR = A K RE VAL XA R 3 A
X BRI ITA G RE I T4

IKFE K B R BOR 38 R db =28 A 7K A X iy
A S G MM 3 20012005 AF Y S0 0 5 4 o473

R2 FLE=Z4XABIRALXEHLETE

%F P BA AR M AR R A 45 - BB VLA 1 T

FIE R RZE T MBI 6 0. AR R
22 K Al A B R RN AE 6 i
TR RHE R LRI R A 4 vl A
A I B B AT SRR S I AR T

AR =B KA TERFERE 2.,

REH

Table 2 Growth rate constant of three provinces in Northeast China in different developmental stages of rice
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Table 3 Simulation results yield basic climate and A2,B2 emission scenarios
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I B

Period of time

ERiSe)
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ITH
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A2 B2 A2 B2 A2 B2
FEERTBE(1961—1990 4F) 6 551.59 6 226.43 5 840, 44
Reference period(1961—1990 4F)
2011—2020 4 7 159.42 8§ 767.19 7 625.13 7 352.51 7 063.17 9 383. 89
2021—2030 4 8 122.79 8 569. 89 8 908. 66 8 159. 24 § 000. 31 7 951. 39
2031—2040 4 9 114. 25 8 876. 55 9 765.44 9 582.99 7 912.63 7 220. 84
2041—2050 4 8 432.10 9 443. 36 8 604. 11 8 397. 31 7 914.62 8 736.42
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Fig. 2 Northeast area the basic climate and A2,B2 emission scenarios rice yield interdecadal spatial variation
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