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Spatial and temporal characteristics of cropland area in China! %m&changes in China’s total cropland area from 2000 to

2019 %nits! 10* km*&' %b&spatial distribution of cropland in 2019 %olor scale indicates the percentage of cropland within
each 0. 1°x0. 1° grid cell& and % & and %l& show changes in cropland area at 0. 1°x0. 1° resolution from 2000 to 2009

and from 2010 to 2019" respectively %nits! km’&
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%b&total annual precipitation Yunits! mmé&

Trends in climate variables weighted by cropland area from 2000 to 2019! %a&daily average temperature Ynits! K&'
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Table 1

Distributions and temporal trends of cropland-

weighted average temperature and precipitation
across China
BR X ] W E/d b/ (d-a!)
t<-10C 0. 05 0.01
-10<t<-5C 10. 80 -0.12
-5<1<0 T 51.75 -0.02
0<t<5C 46. 80 -0.05
R 5<t<10 C 39.70 -0.17
10<t<15 T 45.55 0.28
15<t<20 C 54.90 -0.21
20<1<25 C 86. 10 -0.28
25<t<30 C 29.35 0.57
>30 C 0 0
P=0 mm/d 0 0
0<P<0.1 mm/d 14.85 0.15
0. 1<P<10 mm/d 346. 65 -0.01
Wk P 10<P<25 mm/d 3.50 -0. 14
25<P<50 mm/d 0 0
50<P<100 mm/d 0 0
P=100 mm/d 0 0
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Fig.3 Spatial patterns of climatic variables from 2000 to 2019 ( a) annual mean temperature (units;K) ; (b) daily total precipita-

tion (units;mm) ;(c) trend in annual mean temperature (units;K - a™'); (d)trend in daily total precipitation ( units;
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a™').The trends shown in (c) and (d) are statistically significant at the 95% confidence level
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Table 2 Response of cropland area in China to variations in

temperature and precipitation

TR X [H] EEEER
t<-10 C -0.001 7" "~
-10<t<-5C -0.001 7"~
-5<t<0 C -0.001 6" "~
0<t<5 T -0.001 8% "~
WL ¢ 5<t<10 C -0.001 4***
10<t<15 C -0.0009" "
20<t<25 C 0.000 1
25<t<30 C 0.0005" "~
>30 T 0.000 8" *
P=0 mm/d -0.000 6"~
0<P<0.1 mm/d -0.0009" "~
10< P<25 mm/d 0.000 5" "~
[k P ‘
25<P<50 mm/d -0.000 4~
50<P<100 mm/d -0.0022""
P=100 mm/d -0.004 7"

T+ PRS0 0 T R X 5 A o R 25 A L R 2K A IE R =
0.981 824114 R2=0.001 2; % * = ft p<0.001, % * {L3 p<0.01,
x 43 p<0.05.
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T2 R A 3o 2 4t X ) B T AR B 22 3t 52 3 8 AR AR A Y
]2 (Liu et al.,2005) ,3& ‘B (19 T, JUHOEFFEE 19 22
W2, VR A K R st T sk B 3 T A A 3 R A A

(Qin et al.,2013) ., 1M H = 4 Fe &6 H 1 25 H X
B B K AR Ak T B0 B b FR AR b S B A AR Ak
W5 155 0 DU AE G 5 2, 2 8 AT B R O 3 26 it X ) T
b AT T ALK SF-A 5, N A R 3R A A5 A 5 B B P
i 1A B U820 ( Zhong et al.,2022) .

%
S0°N |- 4
2
B o | 1
2 30N
0
L | 65202406505 -1
AIAVERTEE 5 i
1 1 - B

1
S80°E 100°E  120°E
ZJE

[l 4 2000—2019 4 ik HE B 7K 3K 3 i) B 30 1 AL 25 4L T
Sy (R %)
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Table 3  Stage-specific responses of cropland area in China to =iy
temperature and precipitation during different phases Table 4 Influence of irrigation on the sensitivity of cropland
of the growing season area in China to temperature and precipitation during
TR X Il A A ZE T A K )5 the growing season
1<5°C -0.001 8* "~ 0.001 3"~ HR X [a] A W X T W b X
5<t<10 C -0.0009" " -0.000 3 t<5C -0.000 8 -0.002 0
10<t<15 C -0.000 5" -0.000 5" " 5<t<10 C -0.000 6 -0.000 1
R )
20<1<25 C 0.000 4" * 0 10<t<15 C -0.000 2 -0.000 5
R ¢
25<t<30 C 0.0010" "~ 0 20<t<25 C 0.000 5" 0.000 3
>30 C 0.001 3" " " 0.000 1 25<t<30 T 0.000 6~ 0.0009" "~
P=0mm/d  -0.0005" ~0.000 5" ° >30 € 0-000 6 0000 2
0<P<0.1 mm/d -0.0009" "~ -0.000 6" " " P=0 mm/d -0.000 6" " -0.000 1
10<P<25 mm/d  -0.000 1 0.001 4%~ 0<P<0.1 mm/d -0.000 8"~ -0.000 5 *
fEK P
25<P<50 mm/d 0. 000 2 -0.000 5 10< P<25 mm/d 0.001 1* -0.000 4
Kgsk P
50<P<100 mm/d -0.000 2 -0.004 6" " " 25<P<50 mm/d -0.0025"" 0. 000 4
P=100 mm/d -0.003 8 -0.006 5° 50<P<100 mm/d -0.0053" " -0.000 4
T DR J5 S 0 TR X 005 o o R 2 E LR K R E R = P=100 mm/d 0.001 3 -0.002 3

0.979 3 414 R*=0.002 4;  # % ft3 p<0.001, * * f£3 p<0.01,
* 32 p<0. 05.
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Spatiotemporal effects of temperature and precipitation on cropland dy-
namics in China
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Abstract With the rapid advancement of industrialization and urbanization, global climate change has acceler-
ated , marked not only by rising temperatures but also by more frequent extreme weather events such as heat
waves , intense precipitation,and prolonged droughts.These changes pose significant challenges to human societies.
As a critical component of agricultural production, cropland is highly sensitive to climatic variations, thereby in-
fluencing the sustainability of food systems.In recent years, cropland area in China has exhibited a fluctuating
trend ; however, few studies have systematically investigated its response to recent climate change.In this study, we
utilize high-resolution land cover and meteorological reanalysis dataset to assess the spatiotemporal response of
cropland area in China to variations in temperature and precipitation from 2000 to 2019.A fixed-effects regression
model is employed to isolate the climatic effects by controlling for human factors such as policy interventions.Our
findings indicate that China has been undergoing a shift toward warmer and drier conditions.The relationship be-
tween cropland area and climatic variables is non-linear ; higher temperatures and moderate precipitation are gener-
ally favorable for cropland expansion.Compared with precipitation, temperature exerts a stronger influence, con-
tributing to a 1. 22% increase in cropland area during the study period.Specifically ,reductions in the frequency of
cold days (daily mean temperature below —10 C) and increases in hot days (above 30 C) contributed 0. 67%
and 0. 31% ,respectively,to cropland expansion.However, the growing frequency of extreme rainfall events, par-
ticularly during the later stages of crop growth, has had a significant negative impact on cropland. These results
highlight the importance of accounting for extreme weather events when evaluating cropland dynamics.Moreover,
human factors,especially policy-related land use changes, remain crucial.In regions with high cropland quality,
such as southern China and the middle and lower reaches of the Yangtze River, policy-driven losses may counter-
act the positive climatic effects on cropland.Going forward , maintaining cropland quantity should be balanced with

ensuring its quality to support sustainable agricultural development.
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