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Abstract: [ Objective] The aims of this study are to comprehensively analyze and evaluate the quality of oasis
ecosystems in the Manas River Basin, and to identify the causative factors, so as to provide a reference for
the improvement of basin habitat and the sustainable development of the region. [ Methods | Based on the
high-resolution remote sensing image data of the Manas River Basin in 2020, combined with the landscape

ecology method, InVEST and landscape ecological risk assessment model were applied to comprehensively
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evaluate the habitat quality and landscape ecological risk of Manas River Basin. [ Results ] In 2020, the
average of habitat quality in Manas River Basin was 0.33, and the overall habitat quality was poor. The
higher risk of degradation of protective forests and the wide distribution of cropland were the main triggers of
the poor regional habitat quality. The high habitat quality land categories, such as wetlands and watersheds,
were exposed to a higher risk of degradation. The low degree of closure of protection forests and irrational
forest network structure in the watershed had led to the most serious fragmentation of its landscape, with a
high degree of wetland and watershed landscape disturbance and deeper anthropogenic impacts. The higher
ecological risk area in the watershed accounted for the largest proportion of 37.82%, and the sum of it and
the high ecological risk area accounted for more than 70%., with an overall cascading distribution
characteristic of high in the center and low at the edges. There was a strong spatial clustering effect of both
habitat quality and landscape ecological risk, with high-high clustering and low-low clustering predominating.
[ Conclusion ]| The distribution of landscape patterns has a large impact on regional habitat quality and
landscape ecological risk. In the future, we need to focus on the rational planning and utilization of arable land
in the watershed, the further strengthening of the maintenance and construction of protective forests so that they can
give full play to their effectiveness, and the effective protection of wetlands and watersheds in order to improve the
quality of the habitats and reduce the ecological risk of landscapes in the Manas River Basin.

Keywords: Manas River Basin; shelterbelts; habitat quality; landscape ecological risk; spatial autocorrelation

A B R — S VN AR S R GO AR
FRRE SR LAY T RS & R RE ) 2 N A7 I A DR B
AL 2 K R BERRTY . 30 AR o 4 BR A Y I B A2 4k
DA Ko N 2S5 sl i Tl BT e, 4 ekl iR fe ) . B
VT DX 35 T L N AR B AR K A 4 T 4R R AR
RSP A EEE XY, ASKKRESRE R
HAAE ARSI T4 Ak 2 i KR .
SO 25 XU DT A 2 A 25 XU A1 17 3 2 2 1 i 5
SR KT A A XU AN 8 b 3 T4 R L ) X3 A 15 I i 1)
REMERAEAEESZMMES . G600 KA
B2 o it 5 5000 AR 2 AU X6 A DX i) A 5% A B R el
Rk R A A EEE L,

H i 6T A B8 BT 0 3F M 5 vk B I T
M1 28 09 2 P T AR AR R T A s gk T o
TE B B R AL HE Sol VES # A1 GUMBO # A1 Al
InVEST #i #1490 InVEST % %1 K H A #8472 3% F
BRI AR ZR B0 AE AL 50T 32 N T AR B O A 0 I A
v, B30 g2 InVEST #E AL Sol VES 45 #4 %if
VIR I S XA 05 R AT VR AR & A O X AR B
Jo i AR K P A, 28 ) 1 525 i AR AR A e, LA
LN E N EEIRZH K ; Wang % 3 4 PLUS Al
InVEST #8XF BVT 350 2050 4 f 7K 95 P55 A0 B i
PEAT AT 2 TR 37 3l A 5 K e I 3 8 L A 8 TR
LRI ES Wb & sy N 0 N B w0 S P A D S & T
9% BB 22 576 AS TR) 2 38 06 #8108 37 00 2 25 XU TF
PR AR f Re . AT, = A R R

(2 TRP I = VR =5 & A R WK O R R A1)
EC R it o DX AEE N 60 B 2 A XTS5 A 2
DB . Herb S O Bk e T 5 D 3 XU A
23 3 S I RUBE B30 o 7 48 78 XU 1) 38 A AL o 25 07 o
A PR TR A3 DR RS KU R ALE ) B 22 T
B, B R E T s B R R AR R Y
S LA 285 RGBS AR o o Y T S5 L A 2 AU 4 I 2
ARRHE R R AESEAT TR 5 Xie S0 R I 5004
265 XU TP (i R 2R S AR 1 2 pAY i A = Y 3t
Sr WA 2 XU A1 9 B A RURE e B R O A 2 XL
5 BT W] B ROBERRAE . AT UL A 05 BT BTN LA K
SRR 25 AU PFAN TT LA 258 Al DX 0 LA Jey o T
TRAPFIAE R A 25 2 58 20 B 1R 0 A 5 v o B R IR AR 2
W R E X,

2y S 9] 7 ST S i s X TR BRI A
WL HAHIE S TR AL L A2 A PRI S5 4 i AE T 5 X
BRAMREHE . W T H KRR A S5 .
ZATAER AR TT K K B IR Bk L S W By 4 PR R A
HE A SRR LRSS e B TR A T
SR SR U 17 3 MR A D 21 49 ] 3 e N A R B X1
PRoAr e e 5 v 0 S SO0 Jrg 14 B X A IX
SR A A 7 e A S5 AR 4 FL AT E AR (EARGS
PRATR 7 Wity 45 SR 2 71 Hh 2 Wi By 47 PR 9 o L R A1
DCBRCAE ST it A, A5 3 94 S {30 3 A= 35 o 4 19
fFFEE A HAEA A X DX A 7 37 bR 8 A X381y 52
MARFFE o B LA AW SE LA 2020 AF 35 44 0 T 3 4 e



330 e o V3 S U/ T

% 32 &

73 AR - o R T B S SR AL R HT InVEST A58 80 1 5
A Jrd i JO0T DX 3ol A 5 o M LR 25 XU AT 252 5
PR BT 5 DX 2 U 17 4 R ARG Sy X A 35 I ik
7 AR B Ry A DX ) B 4 bR 35 AR 35 B ks
DX R P e R R A — RE I B B Akl

1 RXiE

1.1 HEXHR

209 3 Y 5 48k (43°57'—45°16" N, 84°58"—86°32'
) 3ty Kb T i v MBS 0 4 b v 2 . L5 E R 0 AR 1
LKA A AR AR, BT AR LY 9 474.42 km? (W D, T
AN I R il s 25 9 A5 o R i EL AT L ) Rl
Bl PR A SRR AE L T 5, O R R L BRGEE TE N B K R
IR RE R, RN 4.7~5.7 CAESREK
i 110~200 mm, 4E ¥ K & 1 500~2 000 mm™
[F] Fsf i 30 A2 BT s o 2 ) % U Al X, TR 5 K
WA X, ZARE B R 12,95 14 m®, 2020
SEA AR 2 5 830.36 km? . [ 97 bk s T AL 2
784.68 km® , A ML VEWE FH K 11.89 412 m®, Tl 7%
Ky g4 K 1.64 42 m®,

e

3k N
AR

0 200400 km
L1 1

N iR E

BN

T« T AR 1R IR 55 2 48K #0018
P A L i B R U e, TR,
B 1 304 Hy A I b B L B

Fig. 1 Geographic location of the Manas River Basin
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Table 1 Landscape pattern index and interpretation
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