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Abstract: [ Objective ] This study aims to quantify the spatiotemporal evolution of ecosystem service functions in
the Horqin sandy land, providing a scientific basis and theoretical support for environmental management and
ecological restoration. [ Methods] Based on land use data from three recent periods (2000, 2010, and 2020) ,
the InNVEST model was used to quantitatively evaluate five key ecosystem service indicators in the Horqin sandy
land, including annual water yield, water quality purification (phosphorus load) , soil conservation, carbon
storage, and habitat quality. The ecosystem service index was calculated. [ Results] 1) Ecological land
(grassland and forest land) and construction land increased over the periods, while cultivated land, unused land,
and water areas decreased continuously. 2) Annual water yield increased over the periods, with the mean value
rising from 131.19 mm to 266.39 mm. Highvalue areas (300.00~400.00 mm) in the western region expanded

significantly, and the spatial distribution across the region shifted from lowvalue dominance to concentration in

%5 B #1:2025-12-17 &= B #8:2026-02-03 R A B :2026-04-07 W 4% & % B 8 (www.cnkinet) : 2026-05-21
BETE N5 FIA XA R H (2021GG0370) 5 N5 1 116 IX 1R = A% FEARHIF L 45 0 B (BR230105)
F—EE N ER2003—), B LW A, BN LA AR AE R R GRS TS . E-mail : 3477637706@qq.com

BAEEE XIPEC1984—) 5 M4 BI04 A 0, 32 28 N 2R 38 R GEIR 55 (1 W3 IR] 5 A WL ESE - E-mail: liuyangvip@hotmail.com

http. // stbexb.alljournal.com.cn



444 KRR 540 %

highgradient zones ( >>200.00 mm). 3) The overall water purification capacity showed a declining trend, with
the average value decreasing from 1.31 kg/km* to 1.22 kg/km”. Highvalue areas in the eastern region contracted
generally, accompanied by weakened spatial heterogeneity. 4) Soil conservation and carbon storage were
influenced by vegetation distribution and elevation, showing a pattern of high values at high elevations and low
values at low elevations. The mean soil conservation increased from 27.72 t/km?® to 60.38 t/km?, while the mean
value of carbon storage remained stable from 143.41 t/km” to 144.86 t/km®. Highvalue areas ( Z==80.00 t/km?)
continued to expand. 5) Habitat quality improved over the periods, with the mean value increasing from 0.28 to
0.30, while spatial heterogeneity remained stable. 6) The ecosystem service index increased with the expansion
of ecological land, while fragmentation in lowvalue areas ( <C0.20) intensified. [ Conclusion] Expansion of
forest-grassland has significantly improved ecosystem service functions in the Horgin sandy land, increasing
annual water yield and reducing phosphorus load, while promoting coordinated enhancement of soil conservation
and carbon storage. This provides a scientific basis for achieving ecological restoration in the arid and semi-arid
regions of northern China.
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Table 2 Carbon density data of four major carbon pools in
Horqin sandy land
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Fig.2 Land use types in Horqin sandy land during three periods
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Table 5 Changes in proportion and area of land use types

in Horqin sandy land during three periods
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Fig.3 Annual water yields in Horqin sandy land during three periods
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Fig.5 Water quality purification (phosphorus load) in Horqin sandy land during three periods

3.00 Ei
Pl SEFERR mu sigma

=8 pIES 1.31 133
250 B 010 131 147

20204 1.22 1.30

2.00 2000%E fl £ i &
! —— 20104 A A &
150 ——— 20204 T 17 fif B
1.00 b
0.50 |
. 400  5.00

1.00  2.00  3.00
%% A A B/ (kg = km )
6 FRINDHINHBAKREULESSH
Fig.6 Normal distribution of water quality purification in
Horqin sandy land during three periods
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