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Fig. 2 The spatio-temporal pattern of provincial grain-to-arable value ratio in China from 2004 to 2020
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Fig. 3 The cultivation structure of food crops and its composition change in China from 2004 to 2020

VLRI K = MAIX, & Fhm LT [
BN B RIL=E . KR
R IX 555 T R IE R FFE 2508 (0 3
HEREA R, b, TIPE . BRI AR
KA B T KA o T R e R 3 100%
(EAS TR, 75 2004 4F T K& Fhimi
P AT 1.60 x 10° hm® F] 2020 4E # K 3|
21.24x10° hm*, EEAEEGE 1238 (4
o B R N 4R, DEAERD) . 3
2 G RAHADAE Y RE R A K 250
X F R, AAT /0 B0 DX 3D i 3
K, Hp AU SN A E S B
B SR B YT AP 5
K HAV BRI SN K XIB o0 A 78 R
"B, NS SN T

3.2.2 REMESHSHFERNSEREEL
ST 2004—2020 4F AR VE ) Rl
2546 Simpson $8 B E AR 8L “ PR
M, RSB TR A LRE
(E13), Simpson 8%k i /=i {H 0.6105 [%
% 0.5504, KB MIIAEAREEY MRS

— REEY — By — K ok

— — T — Hitb
El4  2004—2020 4F H [ &R B VR 3% i £
A R A LA

Fig. 4 Radar chart with the comparison of the national and
provincial rates of change of the cultivation area of food crops
in China from 2004 to 2020

FOZREPE R L BB MR R Xk, PR A ZS 4R AE (J15) . 2004 4R AR &
VEYIFPREZE RS Simpson 8 BRI (ELIX (. &) Wy “TAMURZR” 40fa, B EZSARTEh
B LR . EARFVEE X AUERX (K. 88 oA “VLR—WR—) &R DL
Ji o 2009 4F-75 [A) A% Ry 4K 5 2004 R0 FF—2, A5 X3 Simpson $5 50T R — 142,
WL, HRE . 2009—2014 4%, Simpson 5 4= DX 3 [ 4 sk 22 v &6 A1 P4 R ¥ 2048 10 o
2020 AR ZS (A48 SR A2 2014 4RI A TR AR AL . 2B, KE TR RIS F 2 RE 1
IR BB A AEARIL . SRR R LI s a3 . VU R RN R F 008 (s 2RSS A Ay
Fo, b b RN DY R b X A MRS AR S B, T 2 B DR P g U AR AR X



11 48] BT A P AR LGS RIS A IR 2 R T AL e 23 DX 2727

a. 20044F

I /// .“r‘

o/ Y
/

b. 20094F

s 4

IR v
Sim{pgon?‘é‘ﬁ . Sim;{)%on?‘éﬁ o) Y s
oo . o5 o
0B . 0  800km 0 Bff . 0  800km | mn
m A o dEEse

i G K e 6

c. 20144F d. 20204F

A

N, -

B 4 L B L
Simpson$&%L : A Simpsont& %L L !
O — - & o, = 1 TF
=k N 0 800km ] 0 800km | s

s R S e 6 S S S e 67 7
e LT SRR AR IR 55 36 GS(2019)1822 S bRz b IR , Ji A TS IB 0
5 2004—2020 H 4R B VRV AFEZE H Z REERT 2546 )R

Fig. 5 The provincial spatio-temporal pattern of the cultivation-structural diversity of food crops in China from 2004 to 2020
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Spatio-temporal coupling evolution and zoning regulation of
grain-to-arable value ratio and cropping structures in China

LI Xinyu"**, FANG Bin"**, L1Yi"*’, LI Dongjie"*’, HE Shasha"*’
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Abstract: Both the food production value on arable land and the structure of food crop
cultivation have impacted on national food security. Therefore, exploring changes in their
spatial and temporal coupling patterns can help us to understand their relationships and to
further improve food security. In this research, we took provincial-level regions in China as the
object, and based on an in-depth interpretation of the connotation of the grain-to-arable value
ratio and cropping structure, Simpson's index model, coupling coordination model and spatial
auto-correlation are comprehensively used to study the spatial and temporal evolution patterns
of grain-to-arable value ratio and cropping structure in the study area from 2004 to 2020, and
the spatial and temporal dynamics between them in different regions are revealed in
consequence. The results show that: (1) The spatial distribution of the grain-to-arable value
ratio in all the provincial- level regions from 2004 to 2020 shows a double- decreasing
characteristic, one from north to south and the other from west to east; (2) The spatial pattern of
cropping structure shows a Hu- Huanyong- line- ridge in terms of spatial distribution, where
Northeast, North and East China witness a significant decrease in crop diversity; (3) The degree
of coupling coordination between the grain- to- arable value ratio and cropping structure is
found between barely coupled and coordinated and highly coupled and coordinated, showing
regular spatial clustering characteristics. In the central, western and northeastern China, there is
a high-high concentration with matching advantage; in the southeast coastal region, there is a
low- low concentration for matching improvement; and the overall distribution presents a
pattern of high in the northeast and central regions, and low in the southeast. The study believes
that, based on the heterogeneous characteristics of the spatial concentration and diffusion of
factors, the synergistic evolution of food quality and diversity on arable land should be
encouraged according to the local conditions, so as to promote the harmonious development of
food structure and efficiency.

Keywords: grain- to- arable value ratio; cropping structure; coupling coordination degree;
zoning regulation; China



