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Spatial-temporal evolution of habitat quality in Yili Valley based on geographical detectors
and its influencing factors. ZHU Zeng-yun, Alimujiang Kasimu* (School of Geography Science

and Tourism, Research Center of Urbanization Development of Silk Road Economic Belt, Urumqi
830054, China)

Abstract: Based on the results of land use classification from 1995 to 2015, this paper uses the
CA-Markov model to predict the future temporal and spatial change of the land use in Yili Valley
in 2025. Combining the INVEST model to assess temporal and spatial patterns of habitat quality in
Yili Valley from 1995 to 2025, and the use of space Statistical methods and geographic detector
models analyze the characteristics of habitat quality changes, and analyze the spatial distribution
and change trends of habitat quality for driving factor detection, interaction detection, and
ecological detection analysis. Study the influence of factors on the spatial and temporal
distribution pattern under the driving and interaction. The overall change trend of land use types
from 1995 to 2025, the area of cultivated land and construction land shows a gradual increase
trend, the area of forest land and unused land fluctuates, and the overall trend is to decrease first
and then increase. The water area shows a decreasing trend, and the decreasing trend is slowly
decreasing. The high-value areas of ecological degradation are mainly in the farmland and urban
construction areas of the river valley and present as a stripe distribution, and ecological restoration
projects should be strengthened; the low-value areas are alpine forest and grassland areas, and the
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low-value areas are generally surrounded by high values The area has a nested distribution, and
emphasis should be placed on the protection of ecological functions; the high and low value areas
of habitat quality and ecological degradation show opposite trends. The ecological degradation of
each county is generally stable, and the degree of degradation is relatively small. It is within the
controllable range. The habitat quality is in a downward trend from 1995 to 2015, and it has
increased from 2015 to 2025. The habitat quality of different counties and cities has slowly
increased, indicating that the region The ecological environment can be improved. The use of
geographic detectors to explore the spatial distribution of habitat quality is affected by a
combination of natural and man-made factors. The dominant influencing factor is land use,
followed by slope. In the interaction detection and ecological detection, each factor has significant

differences in the spatial distribution of habitat quality, and shows a two-factor enhancement.

Key words: habitat quality; InVEST; CA-Markov; geographical detector; driving factor; Yili
Valley.
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Fig.1 Location map of study areas
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Table 1 The weight and the maximum influence distance of the threat source

JBP A T FRFEMEERS (km) E 23 [ e AT

Threats Maximum distance of influence ~ Weight Spatial decay type
Hh 2 0.2 251 Linear
Cultivated land

feaazdathil 8 1 5¥ Exponential
Construction land

ARH 3 0.4 £ Linear
Unused land

R 2 F R HRE i E BT RSt
Table 2 Sensitivity of land types to each threat

I | S E U Sensitivity
i ) 2 7
Lt 2 itat

Land use type suitability g B AR



Construction land Cultivated land Unused land

Bt

Cultivated land 0.4 0.9 0.2 05
AR 1 08 05 0
Forest

T

Grassland 09 0.5 0.2 03
7K 38

Water 1 0.6 0.4 05
T

Construction land 0 0 0 0
A F

Unused land 0.1 0.3 0.1 0.2
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Table 3 Types of two-factor interaction result

WA L HAEFAER

Criterion Interaction

q(X1NX2)<Min(q(X1),q(X2)) JELE M55 Non-linear attenuation
Min(q(X1),q(X2))<qX1NX2)< BRI ES Single factor non-linear attenuation
Max(q(X1),q(X2))

q(X1NX2)>Max(q(X1),q(X2)) XK ¥4 5% Two-factor enhancement

q(X1NX2)= q(X1)+q(X2) BhS7 Independent

q( X1NX2)>q(X1)+q(X2) JELE M85 Nonlinear enhancement
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Fig. 2 Research framework
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Fig. 3 Land use types of Yili Valley from 1995 to 2025
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Fig. 4 Habitat degeneration degree in the Yili Valley from 1995 to 2025
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Fig. 5 Temporal changes of habitat degradation in counties and cities in Yili Valley
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Fig. 6 Spatial distribution of habitat quality in Yili Valley from 1995 to 2025
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AR 1995 41 0.51 #2015 4E1 0.40, F 2025 FEI A FT ETF, Al vOibsh i A
Bl EIRER A Bl R AR, ERE RS R ERE, AR BEAERGAA
HEARER —JFa600 0.77 N2 0.68; EERAZAL T /KRB AIHIX, BT AR



BRI AMT5K, M XCE A S S A i I, ARG, Tl AR, 3 S B 7
DXCHEAR A SR B RN 2 A A IR VR AR A o R R R T I B SR AR AN s o
HrE RS E R R =B, 074 BTF 0.76, FWIFEREA DIk Rk v B AR BRI
BT R SR O AL i X AR S B X i 22 S AN, FLZE BT B (e
PN HZ A X AR SIS S AR, Xt 5 AL & Al B AR SR AF A LGN, (H R 2453
AR AR D T DRI, SRR R e O R TR 20 M S R T DXy AR IAE, AR5 2 A SR ) o
AR R B MO IR B ARIAEE . A T R By 7 AR IR R M o

B 7 REAME BTSRRI RN MR

Fig.7 Temporal changes of habitat quality functions in counties and cities in the Yili Valley
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Table 4 Factor detection results of interannual spatial changes in habitat quality

g ) g . FE™ KR o ’ UNEE D1
o Bﬁﬁ Si’i Precipit  Evapotranspirati Tem/me}rxature NDVI ﬁffdf GDP  Population
q statistic P ation on P density
S R
0.0211 0.0338 0.0053 0.004 0.0111 0.0078 0.1636 0.0124 0.0019

Threat factor

M5 AIR1, EFENFERT . PR AR A R R 7. NDVI A1 AR
BRRE T WENER. &80k, R & NDVIL ZEEURNGDP A H A B R A2 AR E AR
o CRIN*5) , HAh 230 SR 75 iS5 , (HMAZ B A PER K/hRE , NDVIN
+HFIH (0.2207) , EfENEHAIE (0.2133) , BERNLMAIE (0.1996) , HEENLH
FIFH (0.1958) , WETEZEE RN A (0.1954) , H AN A D% (0.1681) .
+HFFHNGDP (0.1684) , Hrh A ENGDP 28 HAEF % 0.0019. A 77 X HiAth A 1
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55 A PSP A2 AR AT H R, T DAASRIAN ] 0 M) P SR R ) e 8 AN ) A2 25 R G 2R T
TR SR, N OB o0k R SRR G A A B A Y HL LRI N I 3 FEE PR 38 i st
b e s P AR o FAl AR A SRR I, I T I B X AR S R T, AR T T A
VERAHEE T HAR D e A2 B et s o AR AL i X 32 SR A= L R Uy — B B3 N 2
B AL R LB L A, MU AR, PRS2 % RS2 Ll DR UG SR BT e 2, TR
AU R A K 7 /2 BRI, a0 AR SR A aiad B 1 AR A7 A3 18], TR ARl 2 1
FHE X, RO AR R A DA N A B R R AL 2 Y, EAES LN
PSR ONBIA S RS, A CBIARIX, RAAEN S TR A LA 5P,
Bt HARE BT IVR A, AT T X g A AE R, IRIEFA A IR Ad e, i/ LN
MRaE . W AESTRNES, SFRNEAKE, miES A M. BFH S5 A D%, GDP
ZIMZERARZE, RS LA, RS TR & NDVIL ZHUK 5 R 2 8] 2 R
w#F, HRETFZEEZERNLEE,

#5 ERREBXEHRNSESHEINLER

Table 5 Habitat quality interactive detection and ecological detection results

NDVI GDP

e MR ; - UNEEi
1 [Ny C IR Normalized 5 Gross K
A I B T . .
Fla_]ctfrs EDI(;%/IJ;:) S)):io Ee Precipitation Evag(i};nspl Temperature Difference  Landuse  domestic P%‘;‘:}':;tt'on
Model p Vegetation product Yy
n Mode Index
miE
Digital Elevation ~ 0.0212
Model
W 0.0419* 0.0339
Slope
G355}
Precipitation 0.0369 0.0485 0.0053
Evapotranspiration 0.0311* 0.0473 0.0395 0.0111
i
Temperature 0.0308 0.0507 0.0200 0.0262 0.004
NDVI
Normalized 00379 00474  0.0198 0.0225 0.0225 0.0078
Difference
Vegetation Index
L HFIH
Land use 0.2133+ 0.1958+*  0.1996+ 0.1954+ 0.177+ 0.2207+ 0.1636
GDP
Gr°;ig§£fs“° 0.0291* 0.0424* 00231  00231*  0.0221 00257  0.1681+* 00124
NEE:d; s
Population density 0.0237*  0.036* 0.0116 0.0155 0.0095 0.0142 0.1684+ 0.0133* 0.0019

e A5 R PR T RS EAR O ARG 5, IS R IO 71, < RIFIR A SR by 8
HER, BNTLRL.
Note: The absence of the * sign means that the interaction between the two factors is a non-linear enhancement,
and the plus sign signifies a two-factor enhancement. "+" indicates a significant difference in ecological detection,
otherwise there is no mark.
3 W ®
3.1 BRSNS R S B E LS AR AE — 8 [ R PR 1
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