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Appendix 1 Spatiotemporal beta diversity distribution of macroinvertebrate in the Qingyi River tributaries. (A)
Average spatial beta diversity; (B) Total temporal beta diversity index across the whole study period. + denotes
species abundance gain, — denotes species abundance loss.
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Appendix 2 Temporal beta diversity of macroinvertebrate in the Qingyi River tributaries across different time
periods. The solid line represents the 1:1 line, and the dashed line is parallel to it, indicating the mean rate of
change. When the dashed line falls below the solid line, species abundance loss predominates; when it lies above,
abundance gain predominates; NS, No statistical difference overall; * P < 0.05.
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Appendix 3 Mantel test between environmental factors and spatiotemporal beta diversity index of
macroinvertebrates in the Qingyi River tributaries. * P < 0.05; ** P < 0.01; *** P < 0.001. Dis, Spatial distance;
Alt, Altitude; WT, Water temperature; DO, Dissolved oxygen; EC, Electrical conductivity; FV, Flow velocity; DP,
Water depth; RW, River width; TP, Total phosphorus; NH3-N, Ammonia nitrogen; COD, Chemical oxygen
demand; %Bou, Percent boulders; %Peb, Percent pebbles; %Gra, Percent gravel; %San, Percent sand and silt; RC,
River channel; RZ, Riparian zone.
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Appendix 4 Correlation between spatial beta diversity and its components and spatial distance

45414} Nested component (Abg)

4541 5> Nested component (Abgg)

45414} Nested component (Abg)

4455 Nested component (Abyig)

1

o
®

°
>

°
=

)
s

g, S, S, U, I, M T (2026) ISR BRI 25 beta 2 K 20 (K135,

(1) 20234 5.
Summer 2023
.

y = 0.0004x + 0.2959
R==0.0054, P = 0.4246

40 60 80
“¢[¥3BS Spatial distance (km)

() 20244F 4
Spring 2024 ¥ =-0.0002x + 0.2945

R=:0.001, P =0.7344

40 60 80 100
113 Spatial distance (km)

(K) 20244F K

y=0.0002¢ + 0.3006
Autumn 2024

R=:0.001, P =0.7264

(L) 2025617 y=0.001x + 0.2576
Spring 2025 R 0,028, P = 0.0637
B
. o . .




