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Spatiotemporal Dynamics and Driving Factors of Cropland
Abandonment in China over Past Three Decades
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(1.College of Soil and Water Conservation Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100,
China; 2.State Key Laboratory of Soil and Water Conservation and Desertification Control,
Northwest A&F University, Yangling, Shaanxi 712100, China)
Abstract: [ Objective] The persistent cropland loss and grain yield reduction caused by cropland abandonment
cannot be ignored. Clarifying the spatial distribution and driving mechanisms of cropland abandonment is essential
for formulating scientific cropland protection policies. [Methods] By integrating land use trajectory analysis,
spatial correlation analysis, and geographically weighted regression (GWR) model, the spatiotemporal dynamics
of cropland abandonment in China over the past three decades were revealed, hotspots of abandonment were
identified, and driving factors were analyzed. [ Results] 1) From 1992 to 2020, a total of 562 826 km” of cropland
was abandoned, with an annual average abandoned area of 19 408 km” and abandonment rate of 1.10%. The
annual abandoned area and abandonment rate of cropland generally exhibited a fluctuating upward trend, with the
most significant increase occurring between 2005 and 2008, rising by 69%. In 2017, both the abandoned area and
abandonment rate reached historical peaks of 30 488 km” and 1.76 %, respectively. 2) The number of hotspots of
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abandoned cropland area and abandonment rate increased by 40% and 59% , respectively. Notably, Southwest
China has emerged as a concentrated hotspot where both the scale and intensity of cropland abandonment were
prominently high, while Northeast China, although a hotspot of abandoned area due to its large cropland
resources, did not exhibit a particularly prominent abandonment rate. 3) A combination of 4 natural environmental
factors and 5 socioeconomic factors could explain 68% of the spatial variation in the cropland abandonment rates.
Slope (mean coefficient=0.50) and nighttime light index (mean coefficient= — 0.30) were identified as the most
influential natural and socioeconomic factors on abandonment, respectively. Due to significant regional disparities
in resource endowments across China, the driving factors of cropland abandonment varied markedly among
different regions. [ Conclusion] Cropland abandonment in China results from the combined effects of natural and
socioeconomic factors. The mountainous areas of Southwest China should be prioritized for abandonment
mitigation, emphasizing comprehensive soil and water conservation measures and promoting centralized,
contiguous farmland management through land transfer.

Keywords: cropland abandonment; spatiotemporal dynamics; driving factors; geographically weighted regression model
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Fig.3 Spatial clustering patterns of abandoned cropland areas across different time periods
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Fig.4 Spatial clustering patterns of abandoned cropland rates across different time periods
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Table 7 Local regression coefficients of natural factors in GWR fitting

EES FEE Fe/MiE LN i 22 B/ % A/ %
slope 0.496 9 0.253 5 0.847 9 0.158 4 100.00 0
PET 0.324 1 —0.396 1 1.1125 0.462 1 73.43 26.58
SOM —0.1190 —0.417 1 0.0730 0.1180 17.01 82.99
DW 0.198 9 0.097 5 0.3413 0.058 1 100.00 0

(a) Slope (b) PET

-0.396 143 0 0.144 735 0.467 828 0.803 427 1.112 535

(c) SOM (d) DW

0 750 1 500 3 000 km,
- — :

e

—-0.417 140 -0.296 499 —-0.180 775 -0.096 574 0 0.072 996 0.097491 0.140 103 0.172 881 0.207 788 0.261 549 0.341 296

E5 BAREERZEGWREISGHREHORARYNTESHES
Fig.5 Spatial distribution patterns of local regression coefficients of natural factors in GWR fitting
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Table 8 Local regression coefficients of socioeconomic factors in GWR fitting

K& FI{E I/ IME e KAE T o 22 EEA/ % AfES /%
GDP —0.1015 —0.3295 0.101 2 0.1011 13.43 86.57
NL —0.3019 —0.6817 0.163 7 0.224 5 7.76 92.24
RP —0.169 9 —0.394 2 0.014 1 0.1010 4.18 95.82
oP —0.112 6 —0.3258 0.058 3 0.100 4 16.42 83.58
DR —0.040 5 —0.3394 0.4514 0.187 3 30.45 69.55
3 W i T B 15 K [ 1999 4 52 7 ) A L4 B b (20

DFF P8 e p I I S R . TRk e R e TR ORI R A S AR ) SR L AR S EOR LR
R 1 TR 3 2005—2008 4E e 3. — I FBFMIE FEBLGR5 5) — Jr i, T AE 5 b 4 2003

http. // stbexb.alljournal.com.cn



5 6 3]

EUPFAE b 30T 30 a Bk b 95 57 A I 28 3 2 B KBRS R R 365

A 38 B X0 By 3 e AT A G B Al 55 B L2 R
A 1 T BOR L 57 3 g R I R AR O g A
KA BE Mt TR 55 B Ty R AR SR . HAR
M2, BRI S B A ik 20 EIHEH E

(a) GDP
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THAE

e
—0.394 215 -0.272 602 -0.209 307 -0.154 031 0 0.014 058

(e) DR

THc

I @
—0.339 361 -0.202 909 -0.099 463

I
-0.325 767 —0.222 231-0.144 459 -0.067 920 0 0.058 283

0 0.216 467 0.451 403
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Fig.6 Spatial distribution patterns of local regression coefficients of socioeconomic factors in GWR fitting
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