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Spatiotemporal Evolution and Driving Mechanisms of Water Conservation
Function in Beibu Gulf Economic Zone Based on InNVEST-PLUS Model

YANG Mingxiao', LU Yuan'?, TANG Chuanyong', LIANG Ligi'
(1.School of Geography Science and Planning, Nanning Normal University, Nanning 530001, China; 2.Key Laboratory of Beibu
Gulf, Environmental Change and Resource Ulilization of Ministry of Education, Nanning 530001, China)

Abstract: [ Objective] This study investigates the spatiotemporal evolution of water conservation function and its
driving mechanisms in the Beibu Gulf Economic Zone, providing a scientific basis for optimizing ecological security
patterns from the perspective of land-sea coordination. [ Methods] By integrating the InVEST-PLUS model, a
comprehensive analytical framework of "land use evolution-water conservation response-driving mechanism
interpretation" was established. This was combined with the optimal parameter-based geodetector and spatial
autocorrelation analysis to quantitatively evaluate the spatiotemporal heterogeneity and driving mechanisms of water
conservation function from 2000 to 2030. [Results] From 2000 to 2020, the average water conservation volume
decreased by 12.4% , exhibiting a stepped spatial pattern of "high in mountainous areas and low in coastal areas", with
progressively intensified spatial clustering. Natural factors (¢=>0.5) dominated the heterogeneity, while expansion of
transportation networks intensified functional fragmentation. The scenario predictions for 2030 showed that the total
water conservation volume (1 570.79X107 m®) under the ecological protection scenario would increase by 0.8%
compared to the natural development scenario. However, the irreversible expansion of construction land continued to

constrain functional recovery. [ Conclusion] The degradation of water conservation function in the Beibu Gulfl Economic
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Zone is jointly driven by the coupled effects of natural background constraints and human activities. Achieving sustainable

development requires differentiated ecological restoration strategies, such as prioritizing the protection of mountainous

forests and innovating the "carbon sink-water conservation” synergistic trading mechanism. The findings provide multi-

scenario simulation and spatial decision-making support methods for ecological management in coastal economic zones.

Keywords: IN'VEST-PLUS model; water conservation; geodetector; driving mechanism; Beibu Gulf Economic

Zone
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Fig.5 Spatial distribution of water yield and water conservation volume in Beibu Gulf Economic Zone from 2000 to 2020
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Fig.7 Cluster spatial distribution of water conservation volume in Beibu Gulf Economic Zone from 2000 to 2020
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Table 6 Area and proportion of land use types in Beibu Gulf Economic Zone from 2000 to 2030

2030 4F
igjﬁﬁ 200 w0 2020 ARREAS R B RS B S B B
WR/km® B1/% WE/km® B/ % GR/km® HBI/% TRk LB/ EEkmt BB/ Y WRUkm? )%
B 21 335.17 29.54 21 335.17 29.36 20 626.78 28.55 20 087.94 27.81 19 930.17  27.59 20 432.03 28.28
B 42 922.99 59.43 42 922.99 59.44 42 788.29 59.23 42 619.98 58.99 42 537.78 58.88 42 857.46 59.32
o 3919.52 5.43 3919.52 5.28 3 800.59 5.26 3784.36 5.24 3 764.02 5.21 3 814.69 5.28
K Ja 1 648.65 2.28 1 648.65 2.37 1641.01 2.27 1579.56 2.19 1557.84 2.16 1 600.80 2.22
A 2 366.99 3.28 2 366.99 3.52 3361.05 4.65 4 143.59 5.74 4 425.99 6.13 3511.25 4.86
A H 25.06 0.03 25.06 0.03 26.15 0.04 28.44 0.04 28.06 0.04 28.05 0.04
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Fig. 11 Spatial distribution of water conservation volume in Beibu Gulf Economic Zone in 2030 under three scenarios
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