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Spatial-Temporal Evolution and Influence Mechanism of
Landscape Pattern and Habitat Quality
in Aksu Region of Xingjiang
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Abstract; Based on the land-use data of Aksu Region of Xinjiang during 1980-2020, the structural character-
istics of different landscapes, the changes in spatio-temporal patterns and the habitat quality evolution of differ-
ent landscapes were analyzed by using the landscape pattern indexes and the habitat quality model. The driving
factors of habitat quality changed in the Aksu Region were detected by means of the geographical detector mod-
el. The results show that, during 1980-2020, the areas of the arable land, the forest land. the construction
land and the unused land increase, and the areas of grassland and body of water decrease. The dominance of
dominant landscapes types on the overall landscape gradually declines, and the different land-use types also

show differentiated landscape pattern change. The habitat quality in Aksu Region is at a low level, and the
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average habitat quality of other counties and cities except Wushi County show a fluctuating downward trend.
The contribution rate of the average plaque area, the landscape division indexes, and population density to
changes in habitat quality in Aksu Region dominate leading position. The interaction among the policy macro-
control factors, the natural geographical environment factors, and the social and economic development factors
has gradually strengthened, especially the synergy among per capita gross domestic product (GDP), per capita
net income of farmers and natural geographical environment factors is the strongest.

Keywords: land-use change; habitat quality model; geographical detector model; spatio-temporal evolution;

Aksu Region
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Tab. 1 Habitat suitability and sensitivity of 19 land-use types on each threat factor
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Tab. 2 Land-use change matrix during 1980-2020
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Fig. 2 Spatial changes of each land-use type during 1980—2020
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Tab. 3 Landscape metrics change at landscape level
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Fig. 3 Landscape pattern indexes of different land-use types
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Tab.4 Area and ratio of each HQ level during 1980-2020
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BAK 0.2~0.451062.00 38.77 51 022.50 38.74 51 511.50 39.11 54 841.50 41.64 53 950.25 40.96
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=1 0.6~0.8 32 008.50 24.30 32 048.50 24.33 30 345.25 23.04 21 938.25 16.66 20 416.25 15.50
@/ 0.8~1.010410.00 7.90 10378.50 7.88 10851.00 8.24 9 170.25 6.96 8 900.75 6.76

Qu 0.395 32 0.395 26 0.394 16 0.361 19 0.358 29
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A IX 5% BN B b TR U A O HL 5 A e A B o X1 FRS A A AE 25 R 1990 —
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1) TEBFFEHII P 18 25 55 0 5 o e 1) Ay i B T AT 5 5 ol 1) 1 44 A B B KO B A1
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A B 0,433 10 B JFE 0.525 60, A B A BF LA 22717 7 34 AR BE B i T R ol B
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5 1980—2020 4B 3 75 b X B 7 P 349 AR 45
Tab.5 Average habitat quality in the counties and cities of the Aksu Region during 1980-2020

HD Qu

1980 4F 1900 4F 2000 4F 2010 4 2020 4F
FA] 58 75 T 0.273 1 0.273 4 0.279 4 0.267 1 0.263 6
Faf 4 7R T 0.464 4 0.464 3 0.474 6 0.454 7 0.4415
BB 0.292 6 0.292 6 0.2915 0.278 1 0.287 4
eI 0.428 1 0.428 1 0.433 1 0.525 6 0.5255
e B 0.527 4 0.527 3 0.535 0 0.443 9 0.4315
WE R 0.342 3 0.342 2 0.338 6 0.303 7 0.299 0
FE T 0.491 0 0.491 2 0.492 6 0.424 8 0.423 9
] B EL 0.334 8 0.334 1 0.315 2 0.255 3 0.255 8
FEWE 0.474 3 0.474 3 0.473 8 0.445 6 0.445 5
B G 4 B 0.355 8 0.355 5 0.343 9 0.308 3 0.308 8

3.3.2 A¥REZEEEAALSMN  1980—2020 4] 58 75 b X A= 5% i o 45 (8] 70 AR K A8 Ak Wil 4 s, B
B4 m IR 3 mAfie.

1) 1980—2020 4F, Az 55 Jig o A8 A A 25 - i AR 5 0o DX M1 A58 g 2 5 ot DX i AR o] o o7 s X P P A
Dol b o Dol XS 3 A rp 7 I A LG R L% T e R L YR S e R o R DA g [ S A L L
KSR TR A T 2 T bR D R B K

2) 2020 4F . fa Az 55 JoCRE DRI o Az 85 Jo Rk X 3 8 4 w7 ] o 75 il DX 0 v 98 4 DX L v LB
Lo 5 A EL AT B B 58 S AL 3 T2 B0 A D Bl i 9 M DX S L T AR B B oKL R R B A AR A T RE IX
A L i L v 90 A 2R IS A T e A B R DX e AR 35 o DX e A 5 o X A T 2K B S B
e S K SR BT A DX A B T ) e IR — E R B L AR AR T T o At X A i A R M L K e R
HH VL F) A= 25 PR AP 1 i

3) R A A B Jo e DX T AR B BT ST IS BN T T O A b X T A A B v L Bl R 4R B L
T 28 2 I G e S v B L T S AR B AL T S T B A K S RIS S R T X A
JotaE R A RS B oA v e S A S5 A R F 5 ) Y S B e A R DR D X DX (T

(a) 1980 4F (¢) 2000 4

HEBE R
Il 1%(0~0.2)
[0 #4%(0.2~0.4)
[ ] #%0.4~0.6)
[ %5(0.6~0.8)
Bl 7 5(0.8~1.0)

(d) 2010 4F (e) 2020 4F
B 4 1980—2020 4F B 5 My X AF 55 Bt ik 255 ] 43 A K A8 Ak
Fig. 4 Spatial distribution and changes of habitat quality in Aksu Region during 1980-2020
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P 3 RO BEEL 13 A48 &, F0T BT 58 95 M X 1980 — 2020 Ak 15 I it 1) 2 [] 49 S5 2 i D) 25 0 955 I 0 S
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Tab. 6 Index system of influencing factors of habitat quality
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‘ » - ﬁw&& 1 ??
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X10 V=Y NS RPN JL
Al 2 7 X11 Akt P t
X12 R BT V5 YL v B 0 A Y™
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SR WL BRI R \13 B AT ke
30401 A THEEMNBHAEFTETH WA LHEM L0

2000—2020 4F B 523 41X 4 [ 2 FTlk K. WA 5 TR, os)
HIE 5 AT 1L

D B4 5% X6, 0B XT Rk m s £
X5 P X3P RMER X0 IR X11 R T O]
SR MRS X13 S B0 BT 50 35 M DX /R B TR i S AL I £ oaf
BRI 2. HEop P B BE B I B X5 04 45 5 X6 . AT
W XT 1 TR 5 4R 5 5 MR 55T LK L 28 0
2 TR T 5 35 X A B 0 7 A4 A0 SR E R IR 1 3

0.6 -

0

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X1l X12 X13

, n | | | |
BWRNE 20004 20104F 20204F

TE DR ¢ UK (5 2 RE R 5 G L gy g, 190 2000 2020 MRRTRRMECH TR TR
AW B AR ?ﬁlngii%ﬁié [F] 43 5 g 3 58 Fig.5 Contribution rate of each factor

in Aksu Region during 2000-2020
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Tab. 7 Main interaction of habitat quality in Aksu Region
Ay 3¢ H AR MAE
X1MNX5¢0.971 4 X3 X6¢0.885 7) X5 X11€0.971 4 X9 X11(0.714 3)
X1NX700.742 9) X3MN X9(1.000 0) X8 X10(0. 942 9) X9 X12(0.971 4)
2000 X1MNX8(0.971 4 X4 X6(0.885 7) X8 X12(0.942 9 X10N X11(0.942 9
X2 X12€0.971 4 X5 X8(0.971 4) X8 X13(0.971 4) X11N X12(0. 942 9)
X3 X4(0.628 6) X5 X10(0.857 1) X9 X100, 971 4) X11N X13(0.971 4)
X1MNX13€0.971 4 X2 X9(0.942 9) X5MNX11€0.971 4) X9 X10¢0.542 9
X1MNX11€0.942 9 X2 X11€0.942 9 X6 X9(0.971 4) X9MN X11€0.971 4
2010 X1 X10€0.742 9 X2(1X3(0.885 7) X6 X7¢0.942 9) X111 X13(0.942 9
X2 X5(0.971 4 X2 X4(0.885 7) X7 X9€0.971 4) X9MN X13¢0.514 3
X2 X13€0.971 4) X3 X4(0.742 9) X8 X9(0. 428 6) X10N X12(0.542 9
X1 X7(1.000 0) X2 X7¢0.971 4 X3 X13(0.885 7) X7 X12€0.971 4)
X1 X8(0.542 9) X2 X9(1.000 0) X4 X12€0.885 7) X8MN X11(0.542 9)
2020 X1MN X9(1.000 0) X3 X4(0.742 9) X4 X13(0.885 7) X9 X11€0.971 4

X1MNX12(1.000 0)
X2 X5(0.971 4

X3 X11(1.000 0)
X3 X12(0.885 7)

X5 X13(1.000 0)
X7(1X9(0.885 7

X9 X13¢0.971 4
X121 X13(0.857 1)

2) 2010 4FJT 4R BORZ WA N R — B R ERAE M. ERERINEORZ WA RS 3 R H
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