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Fig. 1 Sketch map showing the sampling locations of benthic macroinvertebrates in the four transboundary rivers of northwest China. Solid black circles and solid black line represent the sampling sites of benthic macroinvertebrates and the border among different countries, respectively. The blue line in the middle of the map represents the rivers and their main branches (a: Irtysh River, b: Emin River, c: Bortala River and d: Ili River). Gray areas represent the lakes that link these transboundary rivers. 
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[bookmark: _Hlk17467299]Fig. 2 The distribution histograms of mean intra-specific distance and the distance to nearest neighbor based on Kimura 2-parameter distance.
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Fig. 3 Barcode gap plot showing the distance to the nearest neighbor (NN) vs. the maximum intraspecific distance Kimura 2-parameter (K2P) for 189 species. Dots above the 1:1 line indicate the presence of a barcode gap.
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Fig. 4 The neighbor-joining trees of 189 macroinvertebrate species (A), Ephemeropteras (B), Plecoptera (C), Trichoptera (D), Hemiptera (E), Annelida (F), Coleoptera (G), Odonata (H), Mollusea (I) and Diptera (J) based on K2P distance.
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Fig. 5 Box diagram of phylogenetic diversity (PD) at the reference (R) and disturbance (I) sites.
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