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Abstract: Investigating the impact mechanism of land use and landscape pattern on the spatial heterogeneity of water eutrophication in sub-
watersheds is of great significance for water source protection. This study aimed to use remote sensing imagery and semi-analytical
methods to delineate the spatiotemporal trophic status pattern of Danjiangkou Reservoir from 2013 to 2023. The SHAP machine learning
method was utilized to quantitatively analyze the impact of land use composition and landscape pattern indices on water eutrophication in
sub-watersheds. The research results are as follows: (1) The trophic status index of Danjiangkou Reservoir exhibits significant spatial
heterogeneity, with mesotrophic conditions prevailing and eutrophication mainly located in the shoreline bay areas and tributaries. The
trophic status of water body during the flood discharge period is relatively better than during the water storage period. (2) Significant
spatial disparities in land use and landscape patterns are observed in sub watersheds. The aggregation of patch density (PD), landscape
shape index (LSI), and Shannon diversity index (SHDI) are lower in the upstream areas of the Hanjiang River and the southern tributaries
of the reservoir, while high-value aggregation of largest patch index (LPI) and contagion index (CONTAG) are evident. (3) Land use
composition and landscape pattern indices show different levels of contribution in different periods. The overall contribution of the
landscape pattern indices during the entire year, water storage period, and flood discharge period reached 49.31%, 50.99% and 57.41%,

respectively. The patch density, forest land, grassland, and impervious surface show substantial contributions across all periods, while
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contagion index and Shannon diversity index show higher contributions during the water storage and flood discharge periods. Maintaining

the main natural landscape features in sub-watersheds and mitigating fragmentation of arable land and impervious surfaces can aid in

alleviating eutrophication problem of reservoirs.
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Fig.1 Geographic location of Danjiangkou Reservoir
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Fig.2 Spatial distribution of trophic state category in the reservoir area, 2013-2023
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Fig.3 Change in proportion of area in each trophic state category
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Table 3 Land use composition and landscape pattern indices in reservoir watershed

Gy BRERLS H% ARG /% ROMERUG /% R KEERLG %  PDA(Mhm?)  LPU%  LSI SHDI CONTAG/%
2013 49.57 45.48 2.01 293 27.57 7.92 138.40  0.90 65.37
2014 49.40 45.50 2.06 3.04 27.57 8.02 138.88  0.90 65.32
2015 49.05 45.75 2.03 3.17 27.81 7.92 138.96  0.91 65.10
2016 49.18 45.87 1.67 3.28 27.18 7.86 137.15  0.90 65.39
2017 48.42 46.80 1.45 333 27.32 5.85 137.20  0.90 65.42
2018 47.85 47.70 1.08 3.37 26.46 5.88 135.06  0.90 65.72
2019 47.73 48.12 0.74 3.41 25.54 5.88 132.94  0.89 66.11
2020 47.61 48.36 0.58 3.44 24.83 7.48 131.68  0.88 66.36
2021 47.42 48.59 0.53 3.45 24.14 7.44 129.59  0.88 66.55
2022 46.92 49.08 0.50 3.50 21.58 7.38 121.55  0.88 67.22
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Table 4 Land use composition and landscape pattern indices in sub-watershed

eSSl At FoME I PNEN FHE b2z 75 5 B A(%)
Foid iR (km?) 1.02 55.11 6.46 5.59 86.53
B IR A H (%) 0.14 99.45 52.07 27.05 51.94
T MBS 5 L (%) 0 99.52 42.46 29.51 69.50
FH AR 5 (%) 0 31.22 1.35 2.96 219.62
AT TR A L(%) 0 83.61 3.47 7.46 214.71
PD(“1*/hm?) 2.08 90.05 21.77 11.03 50.69
LPI(%) 12.19 99.52 65.32 20.02 30.65
EAG RS LSI 2.03 18.47 7.18 2.82 39.29
SHDI 0.02 1.23 0.64 0.22 34.72
CONTAG(%) 25.67 98.02 65.90 11.29 17.14
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Fig.5 Rank of contribution of land use composition and landscape pattern indices to the effect of trophic state indices
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