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Abstract ;[ Objective | Ecosystem degradation is becoming increasingly prominent, and it is of great signifi-

cance to conduct research on the spatial distribution of ecosystem services and their related relationships for
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the construction of regional ecological civilization. [ Methods] InVEST and CASA models were used to quan-
titatively evaluate soil conservation, carbon sequestration and oxygen release, water harvesting and habitat
quality in Ansai District in 2020 and their trends with topography and land use change at 10 m spatial resolu-
tion, and to analyze the tradeoff-synergy-independence relationships among ecosystem services. [ Results ]
(1) Ecosystem services were stronger in forests and grasslands, but weaker in unused land and construction
land. There were obvious synergies between arable land, forest land and grassland ecosystem services, while
unused land showed a tradeoff role and water area shows an independent role. (2) The highest values of soil
conservation were found at medium and low elevations, steep slopes and semi-shaded slopes. The highest
values of carbon sequestration and oxygen release were found at middle and low elevations, steep slopes and
shaded slopes. The highest values of water harvesting were at low elevations and sunny slopes. The highest
values of habitat quality were found at high elevations, steep slopes and sunny slopes. (3) From the perspec-
tive of topography and land use, the overall performance of ecosystem services followd the order: synergism
~>independence > tradeoff. Synergies often occurred between soil conservation, carbon sequestration and
oxygen release, and water harvesting, as well as the tradeoff between habitat quality and other ecosystem
services was obvious. (4) The synergistic effect increased with elevation and slope orientation to the sun,
and tended to increase and then decrease with slope elevation, while the tradeoff effect was the opposite.
[Conclusion] Land use and topography have the great influence on ecosystem services. Land use planning and
ecological management should be carried out according to the local conditions, which should basically prove
not only the adaptability of the local ecological restoration measures for returning farmland to forest and
grass with its topography and climate, but also the correctness of the decision.

Keywords: Ansai District; ecosystem services; tradeoff-synergy-independence; InVEST model; CASA

model; terrain factor; land use
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Fig. 1 Topographic map of Ansai District
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Table 1 Tradeoff and synergy assignment table
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Fig. 2 Distribution of ecosystem services in Ansai District
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Fig. 4 The change trend of ecosystem services for different land use in Ansai District with topography
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Table 2 Tradeoff-synergy-independence of ecosystem services under the influence of topography in Ansai District
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Table 3 Ecological improvement potential area from the perspective of land use and topography in Ansai District
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TE o+ O X3 ES (AR T X P 5 e/ ME B A D R ES [ SR AUHT (R 1 K — 4, —5 Fl—6) 5 KA B9 BR A A7 78 £ B THE 1 KBy ES
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