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Table 1 Classification for the leading factors of rice production change
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Figure 1 Spatial patterns of paddy rice production and its interannual change by province, 1980-2018
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Figure 3 Variation rates of paddy rice production in different periods by region
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Figure 4 Variation rates of paddy rice production in different periods by province
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Figure 5 Spatial patterns of paddy rice production and its change in different periods by province
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Figure 7 Spatial patterns of paddy rice planting area and its change in different periods by province
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Figure 8 Spatial patterns of paddy rice yield and its change in different periods
E R EEET ARG s P I 55 2R 40 T B o 615 GS(2020)4634 5 A b AR IR 1130 S B

FFRA %

iy

1980—2018 1980—1997 1998—2003 2004—2018
4y

m RGN TEFE w BN ERA - BAERSA

B9 KEBEFEEZUARESEARLEER AL
Figure 9 Proportion of provinces with different types of dominant

factor affecting paddy rice production change

T B3 A A 7 KT T Uit b DXORT P S b X, %
AR 32 A 1 3553 A AE AR AL Hb DR AR B T i
HiIX (B 10a) . MWAFEZHRE , LA 1998 4 54T
S ORI Z 18 (3 /KRR R B R B PR R
WA AL (K 9) . 1980—1997 4,1 17.86%
(A48 13 K e e = s R TR 32 2 78, 75.00% 114 44 03 41
Do (i S N 1 A0 S o e g o e e |
X, BLp= o Xof 3 SRSy R B A TR R KV R
et DXORD P L M IX 5 1998—2003 4, H 4% A ifi

hitp://www.resci.net

FRESHE B RSN 2R 73.33%, 111 B 3 S 1945 153 0]
TR 26.67% , B3 PH 0 M X 45 0y hy B 32 S ok, H
A IR 348 103 7K A e 7= e e TR R B R
X, KA T2 H AR e o 3 5520042018 4F, 4iE
SEHT— B B A 23 (A% R 5 R — B B,
A 70.00%1)8 1 R T FLE T, 26.67% R0 13l B =
F 3,8 E BB R AR e 0 R A
U fEE 7 M X AR PE R R . 3B B AR
B E AR 3 S 08 1y LB IRAIR
4 iTig

FI 1980 4F: LI v /KA ™ i g & 1 hn , Jb
iy DB B [ N e b DX RO BH G, R A
U RIS T R R B S ST AR 2R,
4 [ Y AR 1 0 B A e ARV [R] A 4
FE B AU R S . R KRR A R
DB A LR 7 (H g i X ATy 2 DK AR Y 3
FEIX, 2018 4F B 7 HiL X (0 7K R A 3 4 [
77.44% , SHAWFFEEE R, A SCH IS B AR
B A3 T B KRR A= e Bt 2 AR AR oy & B, el A
I VISR v [ KR B 0 I E 1998 4F 11 2004 4F 4



5K BRAE: 1980—2018 47 H [E KR AR AR AL I 25 4 )R 695

202244 H

a. 1980—20184F b. 1980—19974F

0 1000 km 0 1000 km
[E—) [E—

0 1000 km
[E—)

c. 1998—20034F d. 2004—20184

0 1000 km
[E—)

AR ERR m EARESR ) EAEESE 0 U ERR e fUex SR ) oRdE

E10 AEHAKEFETUESERLBNTHIES
Figure 10 Spatial patterns of different types of dominant factor affecting paddy rice production change
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Figure 11 Key policy interventions and interannual change of paddy rice production, planting area, and yield in northern and southern China
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Spatiotemporal patterns of paddy rice production change
in China during 1980-2018

ZHANG Qiang', ZHANG Geli', ZHU Daolin’, DI Yuanyuan', YANG Tong’,

LIU Ruoqi', DONG Jinwei®

(1. College of Land Science and Technology, Chinese Agricultural University, Beijing 100083, China;
2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Paddy rice, the essential staple grain in China, is important for national food security. As
the largest producer and consumer of rice globally, China has undergone significant changes in the
pattern of paddy rice production in recent decades. However, the spatial and temporal patterns of
paddy rice production change since 1980 remains unclear. In this study, we analyzed the
spatiotemporal patterns of paddy rice production change in China and determined the influences of
planting area and yield on rice production during 1980- 2018 based on the provincial- level
statistics. The results show that: (1) The whole study period can be divided into three stages based
on the interannual variations of paddy rice production: an unsteady increase phase in 1980-1997
(Stage 1), a significant decrease phase in 1998-2003 (Stage 2), and a rapid increase phase in 2004-
2018 (Stage 3). Most of the provinces except Guangdong showed increasing trends in Stage 1.
Almost all the regions, especially southern China, displayed decreasing trends in Stage 2. In Stage
3, Northeastern China and the middle and lower reaches of the Yangtze River Basin exhibited
increasing trends, while the southeast coastal region (Zhejiang, Fujian, and Guangdong) and
Sichuan Province showed decreasing trends. (2) Paddy rice production had increased by 51.61% in
China from 1980 to 2018. Rice production showed a spatial pattern of increasing in the south and
increasing in the north. The spatial pattern of yield was similar to that of production, which
continued to grow nationwide. The interannual changes in planting area were different, showing a
trend of decreasing in the south and increasing in the north. (3) Rice production change in China
was mainly dependent on yield (64.29% ), supplemented by planting area (28.57% ). The
contribution of joint-dominant factors had little impact on production changes (7.14%). After 1998,
rice production change gradually shifted from yield-dominated to planting area-dominated. As the
yield may have reached the growth bottleneck, policy regulation is essential for stabilizing and
increasing the rice planting area and yield.

Key words: paddy rice; spatiotemporal pattern; production; planting area; yield; contribution rate;
China
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