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Figure S1. Moran’s I correlograms of (a) fish richness, residual fish richness of (b) energy availability model, (c) climatic seasonality model, (d) habitat heterogeneity model, (e) physiological tolerance model and (f) environmental model at different distance classes.


Table S1. Basic information for each nature reserve used in this study.
	Nature Reserve Name
	Collection method
	Reference

	Labagoumen
	Throw netting/Catch returns
	1

	Songshan
	Throw netting/Catch returns
	2

	Wulingshan
	Throw netting/Catch returns
	3

	Daiyunshan
	Throw netting/Catch returns
	4

	Guilongshan
	Throw netting/Catch returns
	5

	Hexi
	Throw netting/Catch returns
	6

	Mangdangshan
	Throw netting/Catch returns
	7

	Taining
	Throw netting/Catch returns
	8

	Tianbaoyan
	Throw netting/Catch returns
	9

	Tingjiangyuan
	Throw netting/Catch returns
	10

	Baishuijiang
	Throw netting/Catch returns
	11

	Gahai-Zecha
	Throw netting/Catch returns
	12

	Taitong-Kongzhong
	Throw netting/Catch returns
	13

	Nanling
	Throw netting/Electrofishing/Catch returns
	14

	Xiangtoushan
	Throw netting/Electrofishing/Catch returns
	15

	Dapingshan
	Throw netting/Electrofishing/Catch returns
	16

	Dayaoshan
	Throw netting/Electrofishing/Catch returns
	17

	Huaping
	Throw netting/Electrofishing/Catch returns
	18

	Jiuwanshan
	Throw netting/Electrofishing/Catch returns
	18

	Maoershan
	Throw netting/Electrofishing/Catch returns
	18

	Mulun
	Throw netting/Electrofishing/Catch returns
	18

	Jinzhongshan
	Throw netting/Catch returns
	19

	Damingshan
	Throw netting/Electrofishing/Catch returns
	20

	Chishui
	Throw netting/ Catch returns
	21

	Fodingshan
	Throw netting/ Catch returns
	22

	Leigongshan
	Throw netting/ Catch returns
	23

	Maolan
	Throw netting/ Catch returns
	24

	Zhujiashan
	Throw netting/ Catch returns
	25

	Yinggeling
	Throw netting/ Catch returns
	26

	Maojingba
	Throw netting/Electrofishing/Catch returns
	27

	Tuoliang
	Throw netting/Electrofishing/Catch returns
	28

	Funiushan
	Throw netting/ Catch returns
	29

	Jigongshan
	Throw netting/ Catch returns
	30

	Taihangshan
	Throw netting/ Catch returns
	31

	Gaoleshan
	Throw netting/ Catch returns
	32

	Baguashan
	Throw netting/ Catch returns
	33

	Dabieshan
	Throw netting/ Catch returns
	34

	Duheyuan
	Throw netting/ Catch returns
	35

	Nanhe
	Throw netting/ Catch returns
	36

	Shennongjia
	Throw netting/Electrofishing/Catch returns
	37

	Yerengu
	Throw netting/Electrofishing/Catch returns
	38

	Hupingshan
	Throw netting/Electrofishing/Catch returns
	39

	Jintongshan
	Throw netting/Electrofishing/Catch returns
	40

	Kanglong
	Throw netting/Electrofishing/Catch returns
	41

	Liubuxi
	Throw netting/Electrofishing/Catch returns
	42

	Nanyue
	Throw netting/Electrofishing/Catch returns
	43

	Yalv River
	Throw netting/Electrofishing/Catch returns
	44

	Zuojia
	Throw netting/ Catch returns
	45

	Jiulingshan
	Throw netting/ Catch returns
	46

	Matoushan
	Throw netting/ Catch returns
	47

	Qiyunshan
	Throw netting/Electrofishing/Catch returns
	48

	Lushan
	Throw netting/Electrofishing/Catch returns
	49

	Taohongling
	Throw netting/Electrofishing/Catch returns
	50

	Wuyishan,Jiangxi
	Throw netting/ Catch returns
	51

	Wuyuan
	Throw netting/ Catch returns
	52

	Yangjifeng
	Throw netting/ Catch returns
	53

	Yunju
	Throw netting/ Catch returns
	54

	Baishilazi
	Throw netting/ Catch returns
	55

	Zhanggutai
	Throw netting/ Catch returns
	56

	Guruostai
	Throw netting/ Catch returns
	57

	Liupanshan
	Throw netting/ Catch returns
	58

	Qaidam
	Throw netting/ Catch returns
	59

	kokoxili
	Throw netting/ Catch returns
	60

	Huangbaiyuan
	Throw netting/Catch returns
	61

	Huanglongshan
	Throw netting/Catch returns
	62

	Niubeishan
	Throw netting/Catch returns
	63

	Pingheliang
	Throw netting/Catch returns
	64

	Qingmuchuan
	Electrofishing/Catch returns
	65

	Niuweihe
	Throw netting/Catch returns
	66

	Changqing
	Throw netting/Catch returns
	67

	Butuo
	Throw netting/Catch returns
	68

	Chaqingsongduo
	Throw netting/Catch returns
	69

	Gonggashan
	Throw netting/Catch returns
	69

	Zhubalong
	Throw netting/Catch returns
	69

	Cuopugou
	Throw netting/Catch returns
	70

	Jiuzhaigou
	Throw netting/Catch returns
	71

	Micangshan
	Throw netting/Catch returns
	72

	Huayingshan
	Throw netting/Electrofishing/Catch returns
	73

	Tangjiahe
	Throw netting/Electrofishing/Catch returns
	74

	Wujiao
	Throw netting/Catch returns
	75

	Fozhuxia
	Throw netting/Catch returns
	76

	Gongbu
	Throw netting/Catch returns
	77

	Lancang
	Throw netting/Electrofishing/Catch returns
	78

	Wenshan
	Throw netting/Electrofishing/Catch returns
	79

	Xishuangbanna
	Throw netting/Catch returns
	80

	Qingliangfeng
	Throw netting/Catch returns
	81
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Table S2. Adjusted coefficient of determination (r2adj) of the linear and quadratic regressions of fish richness against each environmental variable (see Methods for full names of variables).
	Hypothesis
	Linear
	Quadratic

	Energy availability

	TEM
	(+) 0.487
	(+, +) 0.481

	GDD
	(+) 0.404
	(+, -) 0.415

	PET
	(+) 0.315
	(+, -) 0.318

	PRE
	(+) 0.350
	(+, -) 0.404

	NPP
	(+) 0.431
	(+, -) 0.426

	AET
	(+) 0.419
	(+, -) 0.433

	Climatic seasonality

	TS
	(–) 0.166
	(-, +) 0.158

	PS
	(–) 0.319
	(+, -) 0.332

	Physiological tolerance

	TEMmin
	(+) 0.499
	(+, +) 0.494

	PREmin
	(+) 0.232
	(+, -) 0.461

	MI
	(+) 0.165
	(-, +) 0.162

	Habitat heterogeneity

	ELEran
	(+) 0.003
	(+, -) 0.032

	RIVden
	(+) 0.065
	(-, +) 0.070


[bookmark: _Hlk501366452]Note: Fish richness (FR), elevational range (ELEran) and river density (RIVden) were ln-transformed. p-values were calculated after accounting for spatial autocorrelation using Dutilleul (1993)’s method. Significant regressions (p < 0.05) were written in bold.


Table S3 Correlations between environmental predictors.
	
	AREA
	TEM
	GDD
	PET
	PRE
	NPP
	AET
	TS
	PS
	TEMmin
	PREmin
	MI
	ELEran

	TEM
	-0.30
	
	
	
	
	
	
	
	
	
	
	
	

	GDD
	-0.30
	0.93
	
	
	
	
	
	
	
	
	
	
	

	PET
	-0.34
	0.89
	0.93
	
	
	
	
	
	
	
	
	
	

	PRE
	-0.30
	0.76
	0.79
	0.73
	
	
	
	
	
	
	
	
	

	NPP
	-0.30
	0.82
	0.79
	0.71
	0.83
	
	
	
	
	
	
	
	

	AET
	-0.35
	0.91
	0.94
	0.94
	0.83
	0.84
	
	
	
	
	
	
	

	TS
	-0.26
	-0.47
	-0.41
	-0.35
	-0.46
	-0.58
	-0.45
	
	
	
	
	
	

	PS
	0.33
	-0.73
	-0.66
	-0.62
	-0.80
	-0.74
	-0.72
	0.38
	
	
	
	
	

	TEMmin
	-0.21
	0.96
	0.89
	0.83
	0.79
	0.87
	0.89
	-0.66
	-0.78
	
	
	
	

	PREmin
	-0.33
	0.70
	0.71
	0.67
	0.92
	0.66
	0.75
	-0.27
	-0.83
	0.69
	
	
	

	MI
	-0.14
	0.29
	0.26
	0.11
	0.49
	0.57
	0.42
	-0.42
	-0.44
	0.39
	0.37
	
	

	ELEran
	0.39
	-0.28
	-0.32
	-0.32
	-0.13
	-0.24
	-0.24
	-0.36
	0.13
	-0.12
	-0.24
	0.23
	

	RIVden
	-0.16
	0.16
	0.14
	0.16
	0.11
	-0.01
	0.18
	-0.22
	-0.11
	0.19
	-0.01
	0.17
	0.20


Note: p-values were calculated after accounting for spatial autocorrelation using Dutilleul’s method (1993). Significant correlations (p < 0.05) were written in bold.
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