43 3 ¥R % M Vol.43  No.3
2023 4 8 A JOURNAL OF MARINE METEOROLOGY Aug., 2023

RAT5 22 ARFSIS SRHLL, A5 R ok B M b DX B B OK O IR /K B R I LR R U KUK S R AE [ )] W ARG A, 2023,
43(3) :88-103.
ZHAO Xiulan, XU Lingling, ZHANG Yanhong, et al. Evolution characteristics of future light, temperature, and water suitability
and disaster risk for summer maize in Huang-Huai-Hai region[ J |. Journal of Marine Meteorology,2023,43(3) :88-103. DOI; 10.
19513/].¢nki.issn2096-3599.2023.03.09. (in Chinese)

AR w3 e di Ml X BT s R e Tl K 9% It 0 L RE
e ¢ 5 ARG T AR 4 AIE

XT5 25 FRIREY kgL BIRAS
(EZS 4 0, LA 100081)

WE: ARAARABEENASFESRER LA G R R ERAEETELREGY 0, AFE
HHUX 1981—2021 4 56 AR A A F LM 56 2 E K A F MM A 84 MNA R 3bE B AR T F NN
FH B P ROE R 3% A 1% #2 X, (Regional Climate Model Version 3, RegCM3) #r & 49 & sk & 4%t 5%
(Intergovernmental Panel on Climate Change Special Report on Emissions Scenarios A1B, IPCC SRES
A1B) F 355 2022—2100 4 0.25°x0.25° 3 897 AN4% 5.i% A %%%H/a ABE SITRRFEAERE A
BARFRLAMEFRIALAE, E L X EBERERERRT JERER R AARE B R F R
B BFR AR R EANE AT H MR B R AARE T E‘“ﬁ#%%f %ﬁﬁﬁll*?ﬁlkmgﬁﬁtfﬁiiﬂf‘"
B, HRE(1)2022—2100 FHEAMR B ERAERKEZRET TR ZW RIS BRTR
BARA 5 LA R AN TR ERTREAAERAR, (2)2022—2100 F 2 = K44
AR ANRE T L EBAPAREA TR SAY AR #ir’ﬁiﬁ%zﬁwﬂifﬁﬂi%o B A H AR,

A G B AR E B AR R £ R R (3)/\5;7‘?—;&}]‘25? BARZAER I T AR,
B R R AR B EBEA BT 2R A K BARRA ;7 ﬁﬂ)’t:ﬂglvﬁ_}@“ ARG R T ALA R

A, LA AR AK o Fo BRI «/?XTEiﬂ:é’Jik%j&?ﬁﬁ o (4) B B4R KA ,2080 4-4X,.2090 44X,
B EIE R £ ,2020 FARRAF ;2030 FARK A IE EE 5K £ ,2080 SFAX K EF ;2080 SF4X,,2090 SFAX K
RRE HE W R £ ,2020 F4X,.2030 FAIA ZARAT, 424k A ,2061—2100 408 B E R A AEE BB
Bkl £ ,2020 SR, (5) M L2 P B2 HERERERK, =t 2Lt PR AT Z e R
KB EETHEAAFZR(ERR) N RK, MR E A EFHFRLAEZREREH R A,
(6)2080—2098 -7 Ja] B £ KK 47 Ahifeet 22 87 3 5% F JUAIAE 2 505 F 09 R K 52031—2035
- .2046—2056 45 W R T A AN EF 5 REREFAZ, 2030 FKF 2040 SFK A&
2026 4 2080—2093 445 ik A1k L E R (£ T HR) #9 KL K,

KEBIR, AMGETHEAER,RES,ABET AT ABETERERIGRLALRE
FES RS P467;S162.5 XHkFRERD: A XEHRS: 2096-3599(2023)03-0088-16
DOI;10.19513/].cnki.issn2096-3599.2023.03.009

W #s B #5:2022-04-08 ; 1& [l H #A : 2022-05-18

EETE FHEHA R RAT I L BT GYHY201106020) 5 FE K4 Hl 2019 4E B L 35T ( QXXDH201917) 5 [ S5 b 2020 4
AL %I (QXXDH202023)

E—EFENRF 2, L WL IR A, EENFRL G S REASE T HRTSE , 751502742@ qq.com,,



#

34 AT 22 285 R R B T DX ROl K 98 i TR RE R R 7 IXUR 3 A A

89

Evolution characteristics of future light, temperature, and
water suitability and disaster risk for summer maize

in Huang-Huai-Hai region

ZHAO Xiulan, XU Lingling, ZHANG Yanhong, LU Houquan
( National Meteorological Center, Beijing 100081, China)

Abstract; In order to explore the effects of future climate change on agricultural climate resources and
climate suitability of summer maize and its disasters in Huang-Huai-Hai region, based on the observation
data of growth period of summer maize at 56 agricultural meteorological stations and daily observation data
of meteorological elements at 84 meteorological stations in Huang-Huai-Hai region from 1981 to 2021,
and daily meteorological data of 897 grid points (0.25°x 0.25°) under the future climate scenario
(Intergovernmental Panel on Climate Change Special Report on Emissions Scenarios A1B, IPCC SRES
A1B) output by the mesoscale Regional Climate Model Version 3 ( RegCM3) in Huang-Huai-Hai region
from 2022 to 2100, this paper analyzes the evolution characteristics of future agricultural climate
resources such as light, temperature, and water, establishes a climate suitability index model and a
disaster risk index model based on climate suitability for the growth and development of summer maize,
studies the effects of future climate change on the climate suitability of summer maize, and estimates the
risks and characteristics of agrometeorological disaster for summer maize in Huang-Huai-Hai region. The
results are as follows. (1) During the whole growth period of summer maize in Huang-Huai-Hai region
from 2022 to 2100, the thermal resources show an increasing trend, the precipitation resources show a
slightly upward trend with obvious periodic changes, while the solar resources show no obvious changes.
(2) From 2022 to 2100, the climate suitability of summer maize in the whole growth period in Huang-
Huai-Hai region shows an overall stable trend with slightly downward fluctuation, and there are periodic
characteristics and differences at different growth stages. The climate suitability is the worst at sowing and
seeding stage and the best at mature stage. (3) The temperature suitability in the whole growth period
shows a stably downward trend with fluctuations, indicating that the increase of thermal resources in the
future is generally unfavorable to the growth of summer maize. The water suitability and light suitability
are generally stable without obvious changes, indicating that the water and light resources are basically
favorable to summer maize in the future. (4) The temperature suitability is the worst in the 2080s and the
2090s, and the best in the 2020s; the water suitability is the worst in the 2030s and the best in the
2080s; the light suitability is poor in the 2080s and 2090s and obviously higher in the 2020s and the
2030s. On the whole, the climate suitability of summer maize from 2061 to 2100 is generally poor but the
best in the 2020s. (5) The highest disaster risk for summer maize is heat damage from high temperature
at tasseling and silking stage, drought and flood at 3—7 leaves stage, and sparse sunlight from continuous
rain at sowing and seedling stage, while the risk of agrometeorological disasters at mature stage is the
lowest. (6) From 2080 to 2098, there is a high risk of heat damage from high temperature for summer
maize at jointing stage, tasseling and silking stage, and filling-milk ripening stage; in the periods of
2031-2035 and 2046-2056, there is a high risk of serious drought and flood from sowing and seeding
stage to jointing stage; in the 2030s, the 2040s, 2026, and the period of 2080-2093, there is a high
risk of sparse sunlight with continuous rain in the seeding stage.

Keywords: climate suitability; summer maize; Huang-Huai-Hai region; climate change; growth stage;

disaster risk index based on climate suitability ; agrometeorological disaster
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Fig.3 The same as Fig.1, but for water suitability
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Fig.4  The same as Fig.2, but for water suitability of summer maize at 3—7 leaves stage
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Fig.7 The same as Fig.1, but for climate suitability
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Fig.8 The same as Fig.2, but for climate suitability of summer maize at sowing and seedling stage
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