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Study on Temporal and Spatial Changes and Influencing Factors of
Cultivated Land in Karst Mountainous Urban Agglomeration
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Abstract: To clarify the current situation and influencing factors of cultivated land in Karst Mountainous Urban
Agglomeration under the background of urbanization, which is of great significance to promote regional sustainable
development and ensure food security. Taking the core economic zone of the central Guizhou urban agglomeration as an
example, based on the cultivated land data in 2010 and 2020, this paper uses the methods of change trajectory analysis,
cultivated land index, spatial autocorrelation and geographical detector to explore the temporal and spatial evolution
characteristics and driving factors of cultivated land in the karst mountainous urban agglomeration. The result show that on
the whole, the distribution of cultivated land in the core economic zone of the central Guizhou urban agglomeration showed
the characteristics of "low in central Guiyang and high in the surrounding areas"; from the perspective of county, the

distribution of cultivated land in the county during the study period is mainly 300-500 km?. The cultivated land in the core
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economic zone of the central Guizhou urban agglomeration has the characteristics of both transfer out and transfer in, but
the area of cultivated land transferred out is significantly greater than that transferred in, which reduces the cultivated land
in the study area by 2 309.37 km> The transfer in and transfer out of cultivated land in the core economic zone of Central
Guizhou urban agglomeration have obvious spatial agglomeration characteristics, and are mainly high—high cluster. The
main factor affecting the temporal and spatial distribution of cultivated land in the urban agglomeration of Central Guizhou
is economic factors, but with the development of social economy, the influence degree of economic factors has decreased,
and the influencing factors gradually tend to be diversified. In order to control the reduction of cultivated land in the
central Guizhou urban agglomeration to the greatest extent, it is suggested that the land use should be reasonably planned
while developing the economy to ensure the safety of cultivated land.

Key words: cultivated land; temporal and spatial changes; influencing factors; Karst Mountain areas; central Guizhou

urban agglomeration
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Table 1 Impact factors of temporal and spatial distribution of cultivated land

R AR PSR AT
Influence factor Impact factor Variable symbol
34K /m ¥
I Altitude '
Terrain BREI(°)
X,
HAARER Slope 2
Natural factors AR5 7K /mm
X
S Annual average precipitation }
Climate SEHRISC
X
Annual average temperature 4
HEBE MRS E/% X
Proportion of construction land area ’
2% H DX 2R 7 BT T
. Xs
Economy Gross regional product

AR AL R SR A /ST

X

Per capita disposable income of rural permanent residents !
IS ‘
? AH [ NCLTUNEIN
Humanistic . X X
Population Year end permanent population
factors

FELTE (8 4 8 m X
Distance from the road ?

XAz LT 7 P S /m ¥
Location Distance from the river 10

B e B A P B 125 /m M
1

Distance from residential areas
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Figure 2 Distribution of cultivated land in the core economic zone of central Guizhou urban agglomeration
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Table 2 Distribution of cultivated land in the core economic zone of central Guizhou urban agglomeration

b T Ak m? FL48 County
Cultivated land area 2010 2020
=300 pae s LU NS P P =N RSN NS P
h Yunyan,Nanming,Guanshanhu,Baiyun Yunyan,Nanming,Guanshanhu,Baiyun
oo B R T
Wudang Wudang,Huaxi,Xiuwen,Longli
TEFE MBS0 B E P A B e L B E BB I AR BT
300~500 Huaxi,Xiuwen,Xifeng,Pingba,Changshun,Puding,Longli,  Qingzhen,Xifeng,Pingba,Changshun,Puding,Zhenning .
Guiding Guiding
500-700 T EK T il ENUT ARV
Qingzhen,Huishui,Zhenning Kaiyang,Xixiu,Huishui
4700 FFIH VG55 24 BT 24 W

Kaiyang,Xixiu,Zhijin,Qianxi Zhijin,Qianxi
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Figure 3 Distribution map of cultivated land index in the core economic zone of central Guizhou urban

agglomeration
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Table 3 Cultivated land index in the core economic zone of central Guizhou urban agglomeration

BEHb 8 £ % BLIK County
Cultivated land index 2010 2020
a0 st SN LRI NOCNCEe
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30~30 52 A BT WL IF R T S S
Wudang,Baiyun,Zhenning Qingzhen,Kaiyang,Xixiu,Pingba,Puding,Zhijin

PN RS aN SV S NI A B 3
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Table 4 Change of cultivated land quantity structure in the core economic zone of central Guizhou urban

agglomeration from 2010 to 2020
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Figure 4 Distribution of cultivated land change types in the core economic zone of central Guizhou urban

agglomeration

LW T B LR R N ROR B R o AT 2 9 0 iR RS, 2 A By i Sl B AR i .
B st e A 23 ()R SR B LI - R RO 1, AR RIS 83.44% , LB AL SR TN &
SL RN HOR B LUK B BT IR B, 22 s 3 5 B RS R 5 E Bl R A RO A A 2 1
PR, EROMAAE T TR B YT o BT , B Hh A v — o R 2 A 1 4% Sy Sk X 2
DA, 7 2 A 9 v — i SRR U 2 A A B AR S Aok iy Bl

a. A b.f&

Transfer in

Transfer out

0 20 40 60 80km

3 [ ]85 County boundary - [__| () City(state) boundary s
R Not significant [ #5-75% 2 High-high cluster Wi~ %% High—low cluster [ {575 % Low-high cluster

{IE—MIE 5K 2 Low—low cluster

ES5 BrhEmiE#OEFEMtTHNEaERERS S
Figure 5 Distribution of spatial agglomeration types of cultivated land change in the core economic zone of

central Guizhou urban agglomeration
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Figure 6 Detection results of impact factors of cultivated land spatial distribution from 2010 to 2020
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Figure 7 Interactive detection results of cultivated land spatial distribution factors in the core economic zone of

central Guizhou urban agglomeration from 2010 to 2020
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