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Given more existing researches focusing on the one-side discussion of non-agricultural transformation or non-grain production
on a small scale, it is necessary to carry out the quantitative assessment research on the interaction among non-agricultural
transformation, non-grain production and rural depopulation on the spatiotemporal perspective. Based on four periods of land
use data and agricultural labor data in 1990, 2000, 2010, and 2020, the spatio-temporal evolution characteristics of non-
agricultural transformation, non-grain production, and rural population hollowing in county level of the Yangtze River
Economic Belt were analyzed. The coupling and coordination degree between non-agricultural transformation, non-grain
production and rural population hollowing was calculated using coupling and coordination analysis. Then, the spatio-
temporal dynamics of the coupling and coordination degree were analyzed based on exploratory spatio-temporal data analysis
(ESTDA). The results showed that; (1) There were significant disparities in the indicators of non-agricultural
transformation,, non- rain production and rural population hollowing. The non-agricultural transformation presented a pattern
of high value in the east and low value in the west, and there was a trend of high value clustering around the central city.
Non-grain production generally presented a tendency of west high and east low. The degree of non-grain production was
higher in the remote areas far from big cities. During the study period, the trend of non-agricultural and non-grain
production was intensified, and the hollowing degree of the rural population increased significantly. (2) There was a strong
coupling effect between non-agricultural transformation and rural population hollowing, and the imbalance area was
gradually expanding. (3) The coupling coordination degree of non-agricultural, non-grain and rural population hollowing
had obviously spatial agglomeration phenomenon and gradually increases. The high-value clusters were mainly distributed in
the upstream area and the number was gradually decreasing, while the low-value clusters were relatively dispersed. (4) The
local spatial pattern of coupling coordination degree of non-agricultural, non-grain and rural population hollowing had strong
spatio-temporal dynamics, and showed an increasing trend from the western region to the eastern region. The changing
process of local dependencies was relatively stable which indicates the high development inertia of local dependencies. The

proportion of cooperative change between counties and its neighborhood was high, indicating strongly local integration.

Key Words: non-agricultural transformation; non-grain production ; rural population hollowing; exploratory spatio-temporal

data analysis; Yangtze River Economic Belt
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Fig.1 Interaction mechanism among arable land non-agriculturization, non-grain production and rural population hollowing

2 MIRRESHRFTE

2.1 WS

AT 25t PG [ A At s v ] 280 JR 1) — R X3, 7 2 K VT L b R R IR 40 L IX, A 45 1M
VL VLI B VTVE G e R B DI s 1AM (EL2) AR 205 75 km®, BAT F 5 KR
IR G Tl FE Rl 2021 AR IT 285545 B N A2 7= BE (GDP) BVE A 47 T2t 5 2 E Y 46.6% , F K
PR 285 2 U 1 A E B oAy i o] ) A T e ARV 5 A i ) 7 SO0 ks A B A, 7 R o) DX 3l RS Sy v EL A A
HEEAHAAER, #E 2020 4R, KITLFHHEERIZ) 4500 J7 hm®, &7 4 EARb SRR 33.4% 46
— Al A B 7693 5N, i 4 43.4% , AHGEAE K K TLZ A B MR AR R N B S T B R A dn ] S
PR MY A AT w3 T i Rl Ay IR R S P R [
2.2 BdERIE S A

19902000 ,2010 4F 43 E A4l 57 3 Stk B R E B () #H S @3 St R4 ) , 2020 4F 73 BAROE 55 80 )
B NS -E RN 1 38 2 43 B BRI, 3 43k 2k 5 5 (AR 48 4% 4 i e T HAF 415 1E . 1990,2000,2010 il
2020 4 DU = 3th ) FEA A 5080 SF U T B2 g SRR B s PO, 23 18] 43 PR A 30m (https ://www. resdc.
en/) o A B S GATBUX R0 s RV ST AR SR I K S B S AR R IR 55 . LR
T X RIA BRI W 2 A 8 3 5578 B A AT B DX -5 i (A 7 B30 DX KD RE 742 | 068 D77 s 5000 148 A R 7 ) o R e 4
HRYGHIFTE N2, P B B AT UK AR AT 5T, B PO X, S 2 X 815 A B o e T IE X 42

http ; //www.ecologica.cn



1826 JAE = 44 %

100° 105° 110° 115° 120°E

35°N

30°

|
30°

25°
25°

=2 /m

250 km ]%‘Z 7067 — W;ﬁ.
] [ - 1 HR

| | | -1 o FERTREN
100° 105° 110° 115° 120°E

B2 HRETFEE

Fig.2 Location of the Yangtze River Economic Belt
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Fig.3 Spatial distribution pattern of arable land non-agriculturization in the Yangtze River Economic Belt during 1990 and 2020
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Fig.4 Spatial distribution pattern of arable land non-grain production in the Yangtze River Economic Belt during 1990 and 2020
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Fig.5 Spatial distribution pattern of rural population hollowing in the Yangtze River Economic Belt during 1990 and 2020
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Fig.6 Spatial distribution pattern of the coupling coordination degree between cultivated land non-agriculturization and depopulation in
the Yangtze River Economic Belt during 1990 and 2020
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Fig.7 Spatial distribution pattern of the coupling coordination degree between cultivated land non-grain production and depopulation in

the Yangtze River Economic Belt during 1990 and 2020
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Fig.8 Local indicators of spatial association maps for the coupling coordination degree between cultivated land non-agriculturization and

depopulation in the Yangtze River Economic Belt during 1990 and 2020
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Fig.9 Local indicators of spatial association maps for the coupling coordination degree between cultivated land non-grain production and

depopulation in the Yangtze River Economic Belt during 1990 and 2020
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Fig.11 LISA time path of the coupling coordination degree between cultivated land non-grain production and depopulation in the Yangtze

River Economic Belt during 1990 and 2020
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Fig.12 Conceptual framework of arable land non-agriculturization, non-grain production and rural population hollowing governance
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