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Abstract: [Objective] This study aims to examine the spatiotemporal evolution characteristics and driving
factors of farmland landscape fragmentation in Xinjiang, providing a theoretical basis for optimizing regional
farmland resource allocation and promoting large-scale use of farmland in Xinjiang. [ Methods] Based on the land
use data of five periods from 1980 to 2020, GIS methods were used to measure the fragmentation of farmland
landscapes in Xinjiang from a landscape pattern perspective. Additionally, geographic detectors were employed to
explore the driving factors of fragmentation. [ Results ] The degree of farmland landscape fragmentation in Xinjiang
was relatively high, but it generally showed a decreasing trend. During the study period, the farmland landscape
fragmentation index decreased by 4.00% , with counties at moderate, high, and very high fragmentation levels
decreasing by 13.67%, 1.29% and 4.22%, respectively. In contrast, counties at low and relatively low
fragmentation levels increased by 7.13% and 12.25%. The change characteristics of landscape fragmentation
varied significantly over different periods. From 1990 to 2010, the degree of farmland fragmentation decreased

most significantly, with large changes, a wide range of dimensions, and a broad impact across counties. The
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spatial distribution of landscape fragmentation trends was significant: the increasing fragmentation trend

concentrated in counties north of the Kunlun Mountains and near the Turpan Basin, while the decreasing trend was

mainly concentrated in counties on the southern and northern slopes of Tianshan Mountains and the northwestern

edge of the Tarim Basin oases. The degree of landscape fragmentation was mainly influenced by a combination of

factors such as slope, distance to built-up land, distance to water and elevation. [ Conclusion] Over the past 40

years, farmland fragmentation in Xinjiang has improved to some extent, but significant differences in fragmentation

levels remain across counties. It is necessary to further strengthen the regional-specific comprehensive management

of farmland fragmentation, taking into account topography and location, to promote the large-scale development

and sustainable utilization of farmland resources in Xinjiang.
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Fig. 1 Overview map of Xinjiang
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Table 1 Evaluation index system of farmland landscape fragmentation

HirZ 4: )= L ANFR fEbr o X Je& A
BEH AT AL (CA) FAE B M 508 A T AR AN + 0.418

;’ig BEH 1 J /N (MPS) L BEHE - + 0.498

pegp EREE(PD) AT A7 T FE 1 A b B e £ — 0.046

B H P % 1 (COHESION) FEAE B Hb S5 0 (1% 3 30 1 + 0.038

S4B L (MMN) FAE R A 2 [R] 30 Fl P AT b B e ] £ <08 30 A4 B2 + 0.360

z?ﬁ ;z M43 B (DIVISION) T 7% AP S 11 72 i) o 3 AR — 0.614
A A BEH A (NP) FEAE N [F] (1) B b B B 4 ] 3 32155 4L — 0.014
W5 R AR B B (ENN) S BB i B e 3 14T 45 48 30 R 15 — 0.012

NI R E(ED) 38 77 AP 3t 57 W 300 B O R R B A AR + 0.636

jfé K B A8 (PAFRAC) I BBl A LAY T 4R 52 7 b + 0.158

gegp THBEIMER(MPFD) A5 5O 300 R 190 5 2 - 0.104

SOWIE ARFE E (LST) FAE B Hb S50 00T AR 300 L0 R R B2 4 — 0.102

S B AT — (A B A SR B 2
Wb BRI R AR 42 P AHP 3%
6 AL IR s 1 L/2) 0 A AL
I 58 LR 0555 B8 C.S™ %4 £ ] —
S 7 1 B 4 0 S L0 56 5 3 0 1 -
CS™HRR . B AT B S

FALFR B (CLFD . HH5 R .
CLFI=1—(RSCI+ Wys + RCFIs Wyer +
BRFT« W)
A RSCI B IR AL AR 45 s RCFT ) IX Jok 2R 42
5 ik 45 255 BRET Oy i 0 R0 A5 A 435 2005 b 7 A
N Wiscrs Weerrs Wkero

(1)



34

5 SCHE A B SRR Ml S5OUL A B A AR AR K IR Bl (K R 263

FE B Hb S5O0 40 6 Ak A% R AH GBI SR R, 2 ATTA
Sy DRI P9 B b 9 U A T DX 2R A KT IR R
O R A ED B Wesar= Wier= Wire=1/3.
#H . RSCI,RCFI,BRFI B3RS 0 F A=

RSCI=NE,- W,
i=1

RCFI= ZP,.,,. W, (2)

j=1

q

q
BRFI= >R, W
k=1

AP E,, Py, Ry MK I PEM B0 T 93645 7,5, e br U
AH 5w, w,, w, 73 9l A B8 R R RE AIE | DX 3k 2R 4
I 301 R R AR 4R R F8 bR m,n, g BIALE

1.3.2 #hibF oL im B A AR 5 AT 5 sE W3 25
5 A SR 7 0578 LA 1980 4F 3 i Bk b 5% XL 20 e £k S
O3 4 JE S Bk SE K S G A AR B R A
e mE S EH I AT M E . e s B
SRR 1 A8 b 22 5 KRR R SCR A [A) B ] R
JEE T A b S 00 A AR b K G o AR i P 00 AR A iR
K AR R A AT CLA A H S5 W08 41 e
RS L 1 DR
ACLFI 1
T CLFL m (3)
O ACLFT A A B 38 b 2 U0 20 e £ 48 K0 0 78 i
R Jy#f b oW 4R A i AR 1k 4 5 CLF L A 5% B B A T
— A B (R b 5 20 A A SO A 5 e SRy T) B A0

R2 HMRUBTU K TR SR

Table 2 Classification standards for farmland landscape fragmentation levels
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Fig. 2 Fragmentation of farmland landscape, its fractal dimension index, and change rate in Xinjiang from 1980 to 2020
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Fig.3 Proportion of farmland landscape fragmentation and its fractal dimension levels in Xinjiang from 1980 to 2020
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Fig. 4 Fragmentation of farmland landscape and the spatial pattern of fractal dimensions in Xinjiang
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Fig. 5 Fragmentation of farmland landscape and its fractal dimension change rate in Xinjiang from 1980 to 2020
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fragmentation in Xinjiang from 1980 to 2020
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Fig.7 Results of interaction factor analysis for farmland landscape fragmentation in Xinjiang
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