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Construction of ecological security pattern of Kriya River
basin based on InVEST-MCR model

Asiye Aobulitalipu"?, Jumainiyazi Saidiaihemaiti"*, Mansuer Shabiti"*, Chen Hong'*
(1.College of Geography Science and Tourism , Xinjiang Normal University, Urumqi, Xinjiang 830017, China;
2.Key Laboratory of Lake Environment and Resources in Arid Regions of Xinjiang , Urumqi, Xinjiang 830017, China)
Abstract: [ Objective ] The ecological security pattern (ESP) of the Keriya River basin was constructed to provide
a scientific basis for optimizing ecological security, restoring ecosystems, and establishing ecological protection
systems in the region. [Methods] Taking the Keriya River basin as a study area, the INVEST model was
employed to quantitatively evaluate the importance of key ecosystem services, including water conservation, soil
retention, habitat quality, and carbon storage. An ecological sensitivity evaluation system was developed to assess
regional ecological sensitivity and identify ecological sources. A minimum cumulative resistance model was used to
construct an ecological resistance surface, and ArcGIS software was applied to delineate ecological corridors,

ultimately forming the ESP of the basin. [ Results ] The Keriya River basin contains two ecological sources, with a
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total area of 4 610.47 hm?, located in the forested and grassland regions in the central and southern parts of the

basin. Three ecological corridors, with lengths of 582.75, 113.43, and 65.11 km, were identified. These corridors

are crucial for facilitating species movement, conserving soil and water, and enhancing biodiversity. [ Conclusion ]

Desertification control and sustainable forest management are paramount for the ecological environment of the

Keriya River basin. Rational water resource allocation, the selection of vegetation suited for sand fixation, and

development of economically valuable desert oases are essential to support ecological restoration and provide

financial sustainability for the region.

Keywords: InNVEST-MCR model; ecological function; ecological sensitivity; ecological security pattern

e N o (TR I AR 20 AT [E S 2 o) Y B S SN
ARFETRIIAESRGERENE, BEMRIEARIES
5 A AR BE 2 R R e A B R T AR S K DT I
7 A AR E . ARG 2R RIS S W KF L,
P A 25 O e DX B S M B 5 1) LA B G A Y 28 ] 5
2 3% R A B A — P e AR S S R M
He 25 AR RN T T X UM 0 A SR P S B A
BEXREEMEM.

B 5 - R 2 A0 0 M s B AR i =2 2R TR Bh
Xof B85 04 V5 R A B, 4% 28 A 2 R B 1) Ak R
B B, U TLAR R 56 T XA A A Y
MRIIEFEZHRENER, P AETZ 2B R0
o A SR I8 R R A S A s R L
AEERERREENESRE IR LR, B
TE 3 1 A AR W R )5 A AR AP A i, TR A
AT I A7 ke P 3 A 2 I A, AR S R 2 A B A A
A sEmg . X — i B Tl XA B RS R E
PR 2R R B LEENE L, B4 AR
A SR T AR

H AT, 56 T A A8 20 R i 8 19 1F 98 3% 25 o
— 14 2 My BTG 7E Ry 2 T AR I E R BT L T A O
WFgE b, B DU SR R B A A Bl A R
A AR 0 PRI AR O BIE S N 2R I A R X A
B YN SN L R B A N S I A K
B A S A AR AR MICR RS A o i B3 25
B ET R A BT (GRAD B MSPA i
RS Horp T R N A AR BRLBH 7 B A (MCR)
R DR HLBE A R R AR A A B AR A AR DA R R S
B 40 Jr B R B A D T R 43 A A 2 SR B O
ity 55 LA Jmy 2 25 A8 1 B ) A 25 BE 7 T Y DG B T
L R S AT 3 F 5T P R B B 0GR A S
HY . BbAh i 205 SO A R i
HEB A S R R B R AR e R I bR Ak
RN AR AL SR 5, 25 A g L b i e B LA
G By W 5E A B R T R AR ALY CLUE-S
BRI FLUS #1112 PLUS 61 8 250050 5k & 3/ 25

AR AT R R A A R B s
AT WIF 5 A B R RUBE b 4 vh T R — AR Y B S AF 5T
17 78 25 18] RO b, ok P8 KRB 0 I 3 sl 3 A A 4
S R i O T S Y R A A A A A d e it AT
Ak, X TSR ILHESS AT 5 a8 | R E
BN AR AR S T AR DL KT A A R R 1 B 8 R U
L B A0 /N RO X 38R B8 F R I B g 40 19
o, AR R AN DULL 7748 8 B T R R AR 4,
T FLUS A8 T & 7 15 T 2030 4F AN [R5 5 T /Y £
b R S50 5 A Ry, IR 45 A b R S50 A L R G
f8 F MISPA FI MCR B AL, ) S #1517 A 25 42 4
26 B R L A A A O T e R AR DL VTR
SR R0 G2 A ke B TR o MR bl X SR P R R AE
i I A A R G S5 R AR A RO B A 1 ER A S TR
b, 07 FH 7K A 3 2 B R A Ak SRR S 2
16 1F BHL 3 1, 1 F MCR 1 g 455 280 00 551 A 265 5 1
A A T VT O A S A% R s VR R L DEMLL £
b ) T 26 B R Bl R A RSO AR Dy A A A A
SR SR FER T A S AN HE 4R, i A o A AR
Fragstats 15 ConeforSensinode # /#4751 4 180 P4
DA S TR A TR AE S0 P A AN ] 2 1] RUBE | i R 30
K % InVEST #2828 & 4B R G55
5 PEAL T H B 7 A O BRI AR
fRAE 5 T AR RGOS 1 i 5 M0 fH A2 4k, T
BRI E PR RL 2 22 DUB A % B ST )
R I A0 25 5 PR BE 5 1 22 [ AR B e o

DAL I, A SC A B LR o) 90 3k F 9 X, TE 2 % i
NWF 5T i 3L, FH InVEST #5 A fil MCR ##
R HEAT 2023 4F AR A il S5 T BB M T AN RLAE S
RO DE A DL A R v T A YT O A 0 TR b 5 A
A5 BE 7T ) 500 A A A AR T AT A R R A
S R N T ARBE R AR SR A R RS R
40,05 1k £ T AL E A B SR T E Y
(] B, %P0 Ak A i 9 U5 R0 FH 485 4, it e b % U5
R AR It dela 25 ) 5 B2 % e B A A 0 S
=3 -3'8



200 pi s U E SR

o545 %

1 MRS 5%

1.1 HREHFR

e LR V) 9 SR A T BT 4 TR IR X HLK
Z5 M FE i, B S 1L b B S R DR AR R AE S AL
FLAYE BRI 35 TR FE M XA T B G e B AR BR
36°30'—37°05'N,81°09'—82°03 ' ECHN & 1 )., Hi
T e AU, S RVEOE | R Sy e L, v LL R et
R B v e B J G AV Bk 3 A M ik
BEIK 4 000 DA b, R0 5T DX 90 3 0 32 8 2 R . A
F¢ X Tl A Bl M VD AR, AR F AR 11.6 °C
AR K 447 mm W TE K K 2 498 mm, LT
25 3.95X 10" km*, 4= K 740 km, 4 F ¥ 12 3 &
7.22>X10° m® AN VT A0 EH AT i ek e 9 M 55 gk
TR LA F RSO+ A A s
I EA R HE AR IR ) & A 2 R R AE Y 1 A
K, MBMEREES, BESRBE30%, FE
Al 2H PR A0 55 5 YRR TR AR MR A
1.2 H#EFKIR

A 53 2R A BOHE A2 45 2023 41 £ H R £ dE

NDVI 4 K 58 . DEM B03E 08 75 28 5k 50
P SRR T B S R R 18T O e AR A
B 45— Kb B 100 m X 100 m Y A A% B, Bod ok
TR 1,

[ il

— W
=E7E/m
:6571.95
fi:1 066.27

0 30 60 km

1 mEHAREME
Fig. 1 Topography of Kriya River basin
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Table 2 Classes of ecological sensitivity evaluation indicators and their weights in Keriya River basin
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Table 3 Classification and weighting of ecological resistance surfaces
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Fig.2 Spatial distribution of importance of ecological services in Keriya River basin
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Table 4 Importance of ecological service
functions in Keriya River basin
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Fig.3 Ecological headwaters of Keriya River basin
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Table 5 Grading results of sensitivity evaluation factors in Kriya River basin
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Table 6 Statistics on area and percentage of ecological sensitivity evaluation classes in Keriya River basin
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Fig.4 Spatial distribution of ecological sensitivity factors in Kriya River basin
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Fig.6 Single-factor ecological resistance surface in Kriya River basin
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Table 7 Classes of ecological resistance surfaces and area they occupy in Kriya River basin
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Fig.7 Ecologically integrated resistance
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Fig.8 Patterns of ecological security in Keriya River basin
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