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Vegetation Cover Dynamics of Xinjiang Grassland under Grassland Ecological
Restoration Project and Its Constraining Effects on Ecosystem Services
HU Wenke, LIU Weizhong, PENG Yaping

(Faculty of Economics and Management , Xinjiang Agricultural University, Urumgi 830052, China)
Abstract: [ Objective] To explore the impact of large-scale ecological projects on the dynamics of grassland
vegetation cover, and to elucidate the constraining effects of vegetation changes on ecosystem services, in order to
provide a reliable scientific basis for the sustainable development of the region and the improvement of ecological
restoration projects. [ Methods] Taking the Xinjiang region, which is located in the arid zone, as an example,
trend analysis was used to explore the impact of ecological restoration projects on vegetation cover. Based on the
InVEST model and the CASA model, four grassland ecosystem services, namely, water production, carbon
storage, soil conservation, and net primary productivity (NPP), were evaluated to reveal the constraining effects
of vegetation cover on these services under ecological restoration projects. [ Results] 1) Driven by ecological
restoration projects, 79.2% of regional grasslands showed positive normalized vegetation index (NDVI)
residuals, and there was a fluctuating increase in grassland vegetation cover. 2) Grassland ecosystem services in
Xinjiang region showed an overall upward trend. Water production and soil conservation services reached their

maximum values in 2010, and then decreased, with the high-value areas clustered in the Yili River Valley and the
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northern side of Altai Mountains. Carbon storage and NPP services showed an increasing trend, with uniform
spatial distribution of high-value areas. 3) Three constraints between vegetation NDVI and the four ecosystem
services were presented as left parabolic, humpbacked, and right parabolic, respectively. The thresholds between
vegetation NDVT and Carbon storage service and NPP were 0.49 and 0.35, respectively. [ Conclusion] NDVT of
the grassland vegetation in the growing season has shown an increasing trend, and grassland ecological restoration
projects have significantly improved vegetation cover from 2000 to 2020. When vegetation cover to ecosystem
services threshold reaches 0.3-0.5, grassland integrated ecosystem services can be the optimal. Future ecological
restoration policies can be improved based on regional grassland vegetation cover thresholds.

Keywords: ecological restoration projects; grassland vegetation cover; ecosystem services; constraining relationships
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Fig. 6 Patterns and evolution of grassland ecosystem services in Xinjiang region

222 FHRWMEEREZRZAAMSFETHEA B
FFAERRGE M R RWAESREMR S LA WA
FE bR o B HL DX S 2 B A S R R R 55 HR 2000 4R
() 3.33 | FF & 2020 4E 1 3.34(F 7). Bk FH (g
X 7 4 H R 61.46 %6, an A AR T 32, s 8] 4 A
5 kit it i 55 \NPP I 2538 K XU E &, 38 W] 0t DX 4k
AR RGNS MK B TG A7 RS .
NPP fif 55 B st o 4% X3  38.40% M fE X, £
FEAE P ARG AL AR Kl L AR B X8R, 5 K R
55 1 HELR R IR 55 R FUASE s /0 DX Sl A (], 3 B i DX
(00 B 32 2 IR 7 K | AR R R b o SRR
BH A 25K A2 TR A 0 9, DX HUAS: J8 3 Ko

23 HEHBEWNESREAERSZHARYM

231 HMBEEANFRERSFOLH RZE RiE—

B R E P E S S ES RGNS Z R R, AL
XFNDVIF4 B A 35 & G0 ik 55 22 6] 43 0 AT 20 R4k
P, & 8 AT AL, NDVI & 7= K 5 2 18] 78 5 9 b [X.
SO0 S A AR L Mk B ) OC K, AR AR B TR L e
5 2o AL ML, BIRE 25 NDVIE 89 3 3, 7= K 5
PR S 9 U0 e, B ND VI 7 7K i 4358 22 1 1l
AER . Horb M NDVIE i 0.5 )5 , 7= 7K & 1 ik
AR N, EERE BN TRET R
DX 3, A ) 7% A FH SR 2, RS B K AT BT R T L (R
0 7 56 B 0BG S BOR W X K 43 1 AR BE O 1
S, (5 A5 A B A 7K 9% R M DA A R KT R .
A, i A 5 X T AL A K ik R
0 B B 7R 2 L ok G S L X W R 22 SR R AR
FH 3 v A B X A B AR R S S SO R b A = Y

http. // stbexb.alljournal.com.cn



210

PSRV R 3

39 %

L 39 3t 4 e Az K AR o T BRI DR S BB
WA A BB = K e 55 e ) o BAKB AR KR, &

(a) 20004 (b) 20204

LHERGWRE
w400
o 2§ |

0100200km
L1

NDVIE 5 i 249 58 i 5 JRUR w7 K i 55 B8 1 /9 5%

g () 200020204 i
""”,»n;&%x

o \

Ay =
é%“ e
LERRY A
;.4, 01;0 9t i . e | :%?ILK
% B F1H 1A
LS 100200km e
L1

7T HMEMREAERASEERSEEREWN

Fig. 7 Patterns and change of grassland ecosystem services in Xinjiang region
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Fig. 8 Constraining effects of grassland NDVI on water production service in Xinjiang region
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Fig. 9 Constraining effect of grassland NDVI on carbon storage service in Xinjiang region
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