55 31 &5 3 W) K RIS Vol.31, No.3
2024 4F 6 A Research of Soil and Water Conservation Jun., 2024

DOI:10.13869/j.cnki.rswe.2024.03.039.
BB, SRR, ERENE, SF. BT SOBLAE Ay 56 b bt DO b 20 A LR BE I I 28 AR ST R HL R R SR (] K £ ARFFIIFSE L 2024, 31(3) 401411,
Ao Yong, Zhang Yiheng, Wang Xiaofeng, et al. Spatiotemporal Changes and Driving Factors of Cultivated Land Fragmentation in Guanzhong

Region Based on Landscape Index[ J]. Research of Soil and Water Conservation,2024,31(3) :401-411.

BT = 5 8wy o< rp i X 1 40 R 4L 72 Y
i == 25 5F R AR 2 [F =

BoELESROREY, BRI, XK
A RKZ R LM TR, PU% 7100545 2.K %K% WIRF B b HR{E BBF 58
P4 710054 ; 3.BEPE4 R HIBIA T S LIRS, FIL 710054; 4. KL R WIHSBE, % 710054)

& E:LHA AP Bh b 20 AT 3, P JRRR T SR G 5 PR BT 24 o 2 (R P S L 4R A b XM B A MR Al
AL & . (0736 LA G bt X I 51X, DA = 3 ) B8 Fn LAt 5 88 22 5 5000 o il 2 IR IR 2K i 2k B R R A
B UL B 25 T6) E ORH 2 55 T 1 A8 B b 20 AR LB T M RS AN LR R 56 o b X R b 41 % b (Cultivated Land Fragmenta-
tion, AR CLF) (I 25 A8 5 , 3 1) 1 b B4R I 28 %5 X 4 CLF #E47 T RSN J1 4001, (45311 56 o i X #F Hb %% 96 25 )
A3 A AT S A B b AR B R R K. (2) b X CLF R AR bt 2 2 5 0 % . CLF BE R K Z2H T
RS AR 4 X CLF R B SO A 3 B R 2 IARMIT S 8%, (3) XX CLF Bz 53 Z 2 F R %
R AL S AT RN LEE R ] R T AR E R, HE R BN D% B AP T AR R XS GDP b &

R P3R5 TR T 1) 28 A P800 5 T B BRL -, DA -3 s A AR Se b3 o oy . (2538 105G v b X B b 240 5 Ak 7]
16 20 4F [R5 3] T — @ B A A el st (0 S i B R M b X 25 e, 0 3 — 20 e Ak 25 G 0% IR 3R O 1D ) T b, 200 0 £ B0 52 0 5
ZEAIR B DU B O b X ROl MURAR L BRAR AR & R
KR A AR AL s PR AR AL I =S AR AT M BHARIN 2% s SRR EG P X
hE 2% S F301.21 X EkFRIZAD : A X EHS:1005-3409(2024)03-0401-11

Spatiotemporal Changes and Driving Factors of Cultivated Land

Fragmentation in Guanzhong Region Based on Landscape Index

Ao Yong'?®, Zhang Yiheng'®, Wang Xiaofeng'"', Wu Jingsheng"
(1.School of Land Engineering . Chang'an University, Xi'an 710054, China; 2.Institute of Geographic Information ,
College of Resources, Chang'an University , Xi'an 710054, China; 3.Key Laboratory of Land Consolidation
of Shaanzi Province , Xi'an 710054, China ; 4.College of Resources, Chang'an University » Xi'an 710054, China)

Abstract: [ Objective ] The aims of this study are to optimize the fine management of cultivated land in
Shaanxi Province, to coordinate the contradiction between food demand growth and environmental
constraints, to maintain regional food security, and to promote agricultural modernization. [ Methods] The
Guanzhong area was taken as the research area. Based on land use data and other natural economic data,
Lorentz curve, coefficient of variation method, landscape index, spatial autocorrelation and other methods
were used to construct an evaluation model of cultivated land fragmentation to explore the temporal and
spatial changes of cultivated land fragmentation (CLF) in Guanzhong area, and geographic detectors were
used to analyze the driving force of CLF in the area. [ Results] (1) The spatial distribution of cultivated land

resources in Guanzhong area was relatively balanced, and the degree of cultivated land specialization remained
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at a high level. (2) The spatial and temporal differences in the degree of CLF in Guanzhong region were
significant, and the overall degree of CLF showed a downward trend, but the degree of CLF in some areas
showed a trend of increasing and decreasing, and the overall trend was low in the east and high in the west.
(3) The spatiotemporal differentiation of CLF in Guanzhong region was affected by many factors, and the
comprehensive influence of socio-economic factors was significantly stronger than that of natural factors,
among which altitude, population density, per capita arable land area and regional GDP were the main
influencing factors. The interaction effect between factors was stronger than that of single factor, and two-
factor enhancement and nonlinear enhancement were the mainstay. [ Conclusion] The problem of cultivated
land fragmentation in Guanzhong area has been improved to a certain extent in the past 20 years, but there
are large regional differences, and the comprehensive management of cultivated land fragmentation should be
further strengthened in terms of social and economic factors, so as to promote the development of
agricultural mechanization and modernization in Guanzhong area.

Keywords: cultivated land fragmentation; temporal and spatial changes; geographic detector; landscape

pattern index; Guanzhong area
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Fig. 1 Overview map of Guanzhong region of Shaanxi Province
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Fig. 3 Spatial distribution of cultivated land location entropy in Guanzhong from 2000 to 2020
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Fig. 5 Spatial distribution of cultivated land fragmentation in Guanzhong area from 2000 to 2020
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Table 4 Contribution rate of impact factor from 2000 to 2020

E 1y X, X, X, X, X; X X, X, X,

2000 0.374 0.101 0.042 0.070 0.072 0.340 0.285 0.323 0.501
2005 0.406 0.116 0.092 0.065 0.060 0.330 0.201 0.189 0.273
2010 0.468 0.163 0.163 0.065 0.062 0.356 0.242 0.254 0.267
2015 0.396 0.132 0.107 0.097 0.056 0.343 0.198 0.193 0.408
2020 0.424 0.154 0.155 0.062 0.050 0.317 0.158 0.440 0.231

AR SR B T RRARE 10 AN 4% 3005 i R 2R A BAE
SR JBE e (e Y A HL SRR FROR CLF 1Y 322852 i AL &R DA
JRE 5 V) 32 5 ) PR 26 =2 D) R B A R R 1 AR Ak
WL 5 s, B 58 3 18] 45 52 i PRZR X 5 v il X CLF
(18 5% M I AR AH B0 ST, LA 8 458 1) AH LR FH BT )
() AH LA FH B 3 56 B DR, G OBU PR - i RN A £k
PERESR R Z 8. BARSR A, 2000 4F A0 B4R I DL
P73 o 3, FEA E AR B Rk 050 I,
GDP (X o) LA ¥ 80 b 1 FR (X o) 19 AH B4R FH o B A
w LA E] 0.716., 2005 4F, 3 A B AE 7 09 A
VE PSR BE A — 2 1Y T B ARt g sk 115 3 T
—E R R R (X D 5 AR AL (X )

L HAE SR B m .38 #) 0,537, 2010 4F, EEAME
A PR 8 1 T 58 B2 45 31 T 384 58 L I HL3R [ 31 LA XA
THEE N R WA\ E (XD 5 A H b
FR(X ) 052 H 58 B B ik 0,621, 2015 4F, AP £ 14
SEATTH (5 32 S A, B 0 AH AR iR AR AR AN K
GDP(X ) FlA ¥ 8 b 1w AL (X o) B A0 B AR 5 e
i8] 0,598,

FE I A HE b i B (X o) B GDP (X o) X 56 o i
X CLF & 7 HZAEH, 20 N IF I8 K4E & 45
K SRRV, N H P I R SR 5Kk SN A EL Y
NZIE Bh, AR R 2R 22 18] 1 AH BVE R SR 2 2%, iF
T R A A SR

x5 FTERRXEMEAMEL

Table 5 Main factor interactions and changes

2000 4E 2005 4F 2010 4E 2015 4E 2020 4F
EHER ZHBRE AEHER  ZEHIRE AHEW  SEHRE SEHARR  EHIRE AHEM  SEHRE
X.NX, 0.511" X NX, 0.417" XsNX- 0.438" X.NX, 0.441" XsNX, 0.454"
X;NX, 0.513"" X.NX, 0.418" X:NX, 0.475" XsNX, 0.444" XsNX, 0.457"
X:NX, 0.525" XsNX; 0.420" " X:NX, 0.486 " X.NX, 0.457" X:NX; 0.460" "
XsNX, 0.541" X NX, 0.429" XsNXs 0.488" X NX, 0.444" X:NXs 0.460"
X NX, 0.562" X NX; 0.437"" X:NX, 0.496" X:NX, 0.462" X, NX, 0.466 "
XsNX; 0.568" X, NX; 0.441" X:NX, 0.498" XsNX, 0.501 " XsNX, 0.493"
XsNXs 0.568" XiNXs 0.451" X NXs 0.500" XsNXs 0.519" " X NX, 0.498”~
X,NX; 0.592" XsNXs 0.456"* XiNX, 0.533" X NXs 0.568" " X.NXs 0.503"
X NX;s 0.642" X, NX, 0.504 " X:NXs 0.606" " X NX, 0.571" X:NXs 0.545"
X, NXs 0.716" X NXs 0.537"" X NXs 0.621" XsNX, 0.598" " X NXs 0.603"

e ARRAE F 38, - - KRRt os .,
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