Geographical Science Research M BF} 225 5, 2026, 15(3), 419-436 Hans X
Published Online June 2026 in Hans. https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2026.153040

42 DR ARERESRERSZREERE
FHIE
&V, KEMA2, FrEml, FEE, NBR, XRH

YA S ITVE R A B R 2 e, NS PRI R
2N A X A S BE TREBORBT F Ly, NS, RIS

Weks H . 20264F4H3H; FHEM: 20264F5H29H; & T HM: 20264F6 H8H

HE

IREIAR TUR IR R AE S R A MRS DI RERIN S HARRHE, MR RWESBENR. fleZREE
RN ESE . RUET2000~2024ELFEBBR K G, BREHRWP LT IR, KETFER
BIEEAHRRA SRS, RV T ER. BoEften. KRRE. KERERAEYS FERE LR
KRR . RIVE2AERXIBESHSTRBARERTT, LTI T BHRKFRBEATFHRSEERIT, &K
IR b H 8% £20%, R EEWFEH “HREPER” #ER. R, STRS R IEF P ERAE:

BB NU D REFRFEEI IR, A SR E BRZEBBRERREE T T 6.98%, BALSHER
THORERR . SURBRRAL S A SBORE A IREN T IREFLF, RRFUAEMZ FEMEIR R TR O, ST “ RN

B TR B0 OB R SRNE, HSRRAESRERF RN BAH RS TRSERT

K
EBRGMES TR, THBAEE, EWBRE, KLRE, KRR, R IURER

The Spatiotemporal Evolution
Characteristics of Ecosystem Service
Functions in the Western Grassland of
Hulun Buir

Xin Guo?*, Xiwei Zhang!2#, Yangyang Li?, Jiarui Yin!, Tengyuan Liul, Hongyang Wu!

ICollege of Geographical Sciences, Inner Mongolia Normal University, Hohhot Inner Mongolia
2Engineering Technology Research Center of Land Use and Renovation, Hohhot Inner Mongolia

(-
BEIREH
ESIA: WEE, KA, AR, FHES, XIBSIE, REVE. WPAE DURVEERE RS RGNS DI RER S AR AE ).

HERRLAAF 9T, 2026, 15(3): 419-436. DOI: 10.12677/gser.2026.153040


https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2026.153040
https://doi.org/10.12677/gser.2026.153040
https://www.hanspub.org/

LIE A

Received: April 3, 2026; accepted: May 29, 2026; published: June 8, 2026

Abstract

To clarify the spatio-temporal evolution characteristics of the ecosystem service functions in the
western grassland of Hulun Buir, and to provide scientific references for the region to optimize the
ecological restoration layout and formulate differentiated management policies. This study inte-
grated the GLO-PEM, water balance, and RUSLE models to systematically evaluate five key ser-
vices—carbon sequestration, forage supply, water conservation, soil conservation, and biodiversity
conservation—based on multi-source remote sensing and meteorological data from 2000 to 2024.
Overall ecosystem services in the region improved significantly over the past 24 years, achieving a
systemic transition from low to high levels. The proportion of high-level areas increased from 8%
to 20%, and a distinct spatial pattern of “high in the east and low in the west” was observed. How-
ever, the services exhibited a non-synchronous characteristic of “structural improvement but ge-
netic degradation.” While four functions continued to enhance, the biodiversity conservation index
decreased by 6.98% due to factors such as overgrazing, representing a critical weakness in ecolog-
ical quality improvement. The coupling of climate warming-wetting and ecological policies drove
the functional improvement. It is concluded that future ecological management should prioritize
biodiversity restoration and implement a differentiated restoration strategy of “optimization in the
east, connection in the middle, and breakthrough in the west” to promote the overall, coordinated,
and sustainable enhancement of grassland ecosystem service functions.
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Figure 1. Geographical location of study area
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KH: NEP BRBEJFARRGAAT J1(gCm2al); NPP RREFAR RGFVIL AT T1(gCm 2al);
Ry BB G A R G LAY H FEE (g Cm 2ah).
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Table 1. The ratio coefficients of underground biomass to aboveground biomass in different grassland types
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Figure 2. Spatial distribution of carbon sequestration in the western grassland of Hulun Buir from 2000 to 2024
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Figure 3. The proportion of areas with carbon sequestration on each grade in the western grassland of Hulun Buir
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Figure 4. The changes in carbon sequestration of the western grassland in Hulun Buir
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Figure 5. Spatial distribution of forage supply in the western grassland of Hulun Buir from 2000 to 2024
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Figure 6. The proportion on each grade of forage supply in the western grassland of Hulun Buir
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Figure 7. The changes in the forage supply of the western grassland in Hulun Buir
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Figure 8. Spatial distribution of biodiversity conservation in the western grassland of Hulun Buir from 2000 to 2024

B 8.2000~2024 FFIEMR DURFE B ERE M SR B =@ 5

2000~2024 4 [A], HEE K PLUR KPR TR o PG aR 26 5 38 32 S UL, &0 A7 EUTE 73%~86% 2 A1 5]
B BRI AR 5 AR 2015 4F 5 HIUE S, 7R 2020 SRR R, (SR 27% (8] 9). X —
BALEH R, WG DURPER R E A Z R OR & DhRe B AR AL T “Farhmg 7 BIRAS, H I BE AR
SES . SRR SR E VAT S R ELR PR AR IR IX L B ELR PR A AR e K b X T AR 2 R R RS
DIRe /b X, AR X X, AR R it PR kg == 10).
HAR B /%

0 25 50 75 100
1 1 I ]

2000

2005

2010

FEh

2015

2020

2024

451
&K BARIKF HR 5K BEKE Bk

Figure 9. The proportion of the area on each grade of biodiversity conservation in the western grassland of Hulun Buir
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Figure 10. The changes in the biodiversity conservation of the western grassland in Hulun Buir
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Figure 11. Spatial distribution of water conservation in the western grassland of Hulun Buir from 2000 to 2024
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Figure 12. The proportion of area of water conservation on each grade in the western grassland of Hulun Buir
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Figure 13. The changes in water conservation of the western grassland in Hulun Buir
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Figure 14. Spatial distribution of soil and water conservation in the western grassland of Hulun Buir from 2000 to 2024
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Figure 15. The proportion of the area on each grade of soil and water conservation in the western grassland of Hulun Buir
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Figure 16. The changes of soil and water conservation in the western grassland of Hulun Buir
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Figure 17. Spatial distribution of grassland ecosystem service in western Hulun Buir from 2000 to 2024
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Figure 18. The changes in the area of grassland ecosystem service function grades in western Hulun Buir
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Figure 19. The changes of grassland ecosystem service functions in western Hulun Buir
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