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Fig.2 Spatial distribution of four ecosystem service functions in the Xiliugou Basin in 1990 and 2020
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Table 1 Evaluation of individual ecosystem service functions
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Fig.3 Spatial distribution of comprehensive ecosystem service evaluation in the Xiliugou Basin
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Spatial pattern and changes of ecosystem service functions
in the Xiliugou Basin of Ordos, Inner Mongolia

Han Yan'?, Qiao Rongrong”’, Chang Xueli’
(1. Weifang Middle School, Weifang 261031, Shandong, China; 2.School of Resources and Environmental Engineering,
Ludong University, Yantai 264025, Shandong, China; 3.School of Life Sciences, Nanjing University, Nanjing 210023,
China)

Abstract: In the context of climate change and increasingly intensive human activities, the evaluation of ecosys-
tem service functions has become one of the primary research directions in Earth sciences. In particular, the con-
tinuous improvement of the integration between the In'VEST model and ArcGIS has made it possible to assess
ecosystem service functions, such as water conservation, soil retention, windbreak and sand fixation, and car-
bon sequestration. These assessments have become critical references for regional sustainable development plan-
ning. This study combines the InNVEST model with the spatial analysis module of ArcGIS to analyze the impact of
geomorphic differentiation on both independent and integrated ecosystem service functions in the Xiliugou water-
shed. It also explains changes in the ecosystem service functions over the past three decades. The results showed
that: geomorphic type spatial differentiation has a significant impact on ecosystem service functions. Between
1990 and 2020, water conservation increased by 4.62 mm, with the largest increase (2.55 times) occurring in
desert areas; soil retention decreased by 22.62 t-hm”-a”, with the most significant reduction (30.44 t-hm>-a")
observed in loess regions; deposit by windbreak and sand fixation increased by 1.30 t-hm?-a”, with the largest in-
crease (1.7 tthm”-a"') in desert areas; and carbon sequestration increased by 0.08 t-hm™-a”, with the most nota-
ble increase (0.22 t-hm™-a") in loess regions. The comprehensive evaluation pattern analysis revealed that higher-
level types occupy the largest distribution areas at different time points. The spatial pattern characteristics of dif-
ferent levels are marked by the concentration of lower-level types in desert areas in 1990 and the concentration of
higher-level types in loess and plain areas in 2020. Changes caused by geomorphic differentiation in the study ar-
ea were most pronounced in loess and desert regions. Overall, high and higher-level areas increased by 138.1
thm*-a' and 213.6 t-hm™a", respectively, while low, lower, and medium-level areas decreased by 7.5
t-hm®-a"', 235.0 tthm™a’', and 109.1 t-hm*-a", respectively. The changes in ecosystem service functions in the
Xiuliugou watershed are closely related to ecological engineering projects implemented over the past three de-
cades, including soil and water conservation efforts with scientific rotational grazing in the loess area, and inte-
grated management and utilization of Kubugqi desertification.
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