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Assessment of Multi—Scenario Land Use Change and Ecosystem
Services in Pearl River Basin Based on FLUS-InVEST Model
LI Junyi"?, YANG Hui"*, MA Yujie', TANG Shuai', LIU Chang'
(1.School of Earth Sciences, Yunnan University, Kunming 650500, China; 2.International Joint
Research Center for Karstology, Yunnan University, Kunming 650500, China)
Abstract: [ Objective ] Currently, research on the coupled impacts of multi-scenario land use change on ecosystem
services at the scale of large river basins is relatively insufficient. [ Methods] The Pearl River Basin was selected
as the study area. Based on land use data from three periods (2000, 2010, and 2020) , three scenarios (natural
development, ecological protection, and cultivated land protection) were established. The FLUS model was
employed to simulate the land use pattern in 2040, and the In'VEST model was used to assess the spatiotemporal
changes in three key ecosystem services: carbon storage, water yield, and soil conservation. [ Results ] The land
use structure differed significantly under different scenarios. Under the natural development scenario, the
expansion of construction land led to the continuous shrinkage of ecological land. The ecological protection
scenario effectively maintained the scale of forest and grass vegetation, while the cultivated land protection
scenario, although ensuring the preservation of cultivated land, still exerted conversion pressure on forest and
shrub resources. Ecosystem services responded differently to land use change. The ecological protection scenario
performed optimally in terms of carbon storage and soil conservation, but showed the smallest increase in water

yield, reflecting the regulatory role of ecological land in water conservation. A single cultivated land protection
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policy was insufficient to comprehensively improve ecosystem service functions. The spatial distribution of

ecosystem services exhibited the characteristics of "overall stability and local sensitivity", and change hotspots were

highly consistent with areas of intensive human activity. [ Conclusion] The findings reveal the influencing

mechanisms of land use change on ecosystem services in the Pearl River Basin under different policy orientations,

thereby providing a scientific basis for optimizing territorial space and formulating ecological management

strategies in the river basin.

Keywords: Pearl River basin; FLUS model; InVEST model; land use change; multi-scenario simulation;

ecosystem services
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Fig.1 Location of Pearl River basin
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Fig.3 Land use in 2020 and simulated land use under three scenarios in 2040
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Fig.4 Spatial distribution of carbon storage and its variations in Pearl River basin
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