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Fig. 1 The distribution map of sampling points in this study
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STRUCTURAL CHARACTERISTICS OF SPATIAL WATER-QUALITY
NETWORKS IN ERHAI LAKE FROM 2017 TO 2024

JIN Da-Cheng"’, LU Chao-Chao', SHI Lei"*, CHEN Xiao-Xi', HUA Zhao-Hui', WEN Zi-Hao', SHAN Hang',
YIN Jin—Fengl’z, CAO Te' and CHOU Qing—Chuan1~3

(1. Erhai Plateau Lake Ecosystem Research Station, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. State Key Laboratory of Breeding Biotechnology and
Sustainable Aquaculture, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 4. Dali
Prefecture Smart Erhai Lake Supervision and Command Center, Dali 671100, China)

Abstract: Influenced by natural geographical conditions and intensity of human activities, the water environment of
different areas in Erhai Lake exhibits significant differentiation. To analyze the spatiotemporal variation characteristics
of the water environment in Erhai Lake, this study constructed water quality correlation networks at overall, annual, and
quarterly scales for three lake regions (the north, middle, and south) based on 19 water physicochemical indicators
monitored quarterly at the lake center and corresponding bays (Shaping Bay, Wase Bay, and Xiangyang Bay) from
2017 to 2024. The results indicate that: (1) The water quality network at the center of Erhai Lake is sparser and struc-
turally simpler than that in the lake bays. This low connectivity and high modularity structure can localize disturbances
such as pollution, thereby endowing higher resistance. In contrast, the bay networks are more complex and densely
connected, making them more prone to chain fluctuations under external disturbances and having relatively weaker resis-
tance; (2) The core nodes quality in the center lake network water are TN, TP, SD, and Chl.a, with TP serving as a
common key driver. Its regulation can produce an efficient lever effect. Although water quality indicators in the bays
have more connections, they possess fewer key nodes and rely more on random connected paths for buffering distur-
bances, thus having relatively lower stability; (3) The network structure of water quality in the bays undergoes seasonal
evolution, gradually becoming more complex and compact from spring to winter, which may be jointly driven by
seasonal fluctuations in rainfall runoff and aquatic plants. Therefore, by regulating the aquatic plant communities in the
bays, the local network density can be reduced and modularity enhanced, thereby providing a key pathway toward
simplifying and stabilizing the overall lake water quality network. This study is the first to incorporate the network
stability framework into water quality assessment of plateau lakes. The proposed “water quality network structure char-
acteristics” offer novel early-warning indicators (such as modularity and density) for zonal management of Erhai Lake
and indicate the precise governance approach of reducing external loads and regulating aquatic vegetation to drive the
network towards a more favorable configuration.

Key words: Plateau lakes; Water quality network; Stability; Seasonal differences; Erhai Lake
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Appendix S1  The differences in the water quality network structure with different correlation coefficients in each lake area
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EpaaiR 0.281 0.391 0.452 0.234 0.146 0.088 0.474 0.400 0.433
I B 0.614 0.655 0.624 0.140 0.123 0.047 0.643 0.679 0
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Comparative study on water quality networks in different zones of Erhai Lake over eight years
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Appendix Fig. 2 Hierarchical clustering analysis of water quality indices in the central and bay areas of Erhai Lake
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Appendix Fig. 4 Interannual variations of TN, TP, and Chl.a concentrations in different zones of Erhai Lake
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Appendix Fig. 6 Quarterly variations of TN, TP, and Chl.a concentrations in different zones of Erhai Lake
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