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Abbreviations common across figures include diversity indices (SR: species richness; PD:
phylogenetic richness—diversity; FD: functional richness—diversity; PDMNTP: mean nearest
taxa distance—phylogenetic divergence; FDMNTP: mean nearest taxa distance—functional
divergence) and environmental variables used as predictors of diversity indices across
regression models (PAM: annual mean precipitation; TRI: terrain ruggedness index; NDVI:
Normalized difference vegetation index quantify vegetation greenness; AET: average
evapotranspiration; TAS: annual temperature seasonality; TAM: annual average temperature;
PAS: annual precipitation seasonality, for the environmental variables used as diversity

predictors; HFP: human ecological footprint).



Fig. S1 The geographical regionalization of the studied mountains based on species compo-
sition (a) and multiple diversity indices (b). (a) shows a biplot from a canonical correspon-
dence analysis (CCA) based on the predictor variables (environmental and human footprint
factors). The lengths and directions of the arrows indicate how each variable influences the
species composition. The clustering of points suggests similar species composition in those
regions, influenced by the environmental gradients indicated by the arrows. (b) shows the
Principal component analysis (PCA) of the diversity indices across the studied mountains,
illustrating grid clustering based on these diversity indices to aid in visualizing geographical
affinities between mountains.
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Fig. S2 The influence of spatial scale variations on bivariate correlations between the diversity indices. The correlations were inferred using Pearson
correlation coefficient.
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Fig. S3 Spatial grain influence on species richness distribution under the mid-domain effect
hypothesis across Kenya's montane ecosystems. ‘a’ shows the observed elevational distribu-
tion of species richeness in the top panel while the bottom panel shows the distribution of
species richness modelled under a mid domain effect null model. ‘b’ shows the magnitude of
the deviation of the observed species richness from the mid domain effect null species rich-

ness.
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Fig. S4 Influence of spatial grain on diversity-elevation relationships. The curves illustrate the
association between diversity and elevation without confidence intervals to facilitate easier visual-
ization. ‘a’ is derived from linear regression, while ‘b’ is derived from nonlinear generalized addi-
tive regression. The color gradient from yellow (0.0001 km?) to dark blue (10 km?) represents the
variations of spatial grains used for sampling.
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Fig. S5 The influence of spatial scale on diversity-environment associations across different elevation
bands. Each plot within the panels corresponds to a diversity index at a specific mountain. Distinct
color-coded symbols represent various elevation bands as described in the legends. ‘a’ shows the

Akaike Information Criterion, AIC, values and ‘b’ shows the coefficient of determination, R2.
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Fig. S6 The influence of spatial scale on associations between human ecological footprint index (HFP) and
diversity patterns across mountains in Kenya. a illustrates the variation in the Akaike Information Criterion
(AIC) and b shows variations in the coefficient of determination (R?). The blue lines with shaded 95% confi-
dence intervals are derived from generalized linear models to visulize the topology of spatial scale influence.

a MtKenya Aberdare Elgon Cherangani  Chyulu Kulal Matthews Combined
3080 00w 430 0 o 200 38— %
3060 4 | 4104 7404 ® 350 fengu B 1580 , 13650 4
I % 1250 730 g 3909, e 1. ° QO @,
30404 § 3901 ° 354 o
%) ) 720 3804 P ° 1560 1 13600 o
3020 4 1200+ 3704 710 4 o) 352+
3000 700 3704 350 1540 13550
5500
32254 {e® 3630+ - ]
5490 3200 1100+ 1850 950 s 10704 @ . v @® | 28300
O 546013 w0l @ 18404 9404 1065-,\ 3620.\ 232504 @
o 5470 3175+ 10204 @ 18304 9304 © S 1060 ¢ 3610 ) 232004 o,
- 1 o 1e
5460 3150 18204 9204 10554 © L 23150 4f
5450 980 1050
- L e
-804 o ~2100 4 1180 -580 1 -980 482 -260 o ~1850 4 -5100 %
15251 o 12001 -590 1 -985 @, | 250 : e _
-2130+ -1900+ = | -52001 C
o) o ~12204e __=| 500 o | -990 300
LL -15304 -2160 1240+ Dol —995 -1950 -5300 1
o °® %009 | 60 1000 -320
4 4 380 9650
O 20001 800 500 680 > 450
= 780 4754 6701 480+ 15004 96254
§ 1950 4 o ® 6604 @ 3704 ® @ 4704 e 9600 4
0O 1900 e w012 prd Mt 360 4601 1450 N 95751 e
1 740 \ 640 1 1 )
425 450 4 9550 4
o 6304 ©
-3775 -3730 o B -2100 7 10454 -3050
£ 3800 ¢ -3740 1200 -21251 950K ~12300 1
e h 3750+ 12201 og) N 10504 @ -955 -31004 @
S 382514 3760+ _1240 P -21501 @8 -960{ 3 ) -12350 1
O 38501 -3770+ 1260 21754 105549 965 1 31507 _ \
L 38751 3780 C ° -970 3200 - 124001
-3900 ————r D el e R e L L e SR S
NEEEERAAN NEREAREAN N RN NS «",@Q RN '\9@5 NEEEERRAN NEEEERAAN N AR EAN
b MtKenya Aberdare Elgon Cherangani Chyulu Kulal Matthews o Combined
0-30 _.' 00004 ® 001+ @ 0.154 0.031 C)
0.054 0.254 ~0.01+ : @ : : 0024 0.004 1
] ' [ ——| (). \ .00 . 4 : M
Y 000 ].e2 0.20 -0.024¢ 0.025 0.00° ® 0.104 1 0014 o 0.002
2 0.15 4% ° © | -0.0504 0014 0054 ¢%” @ 0,004 00004
-0.054¢ 5 ~0.031 P 00754 @@ 0.00 4 -0.014 ~0.002 e
0.04 0.09 - 0.04 0.009
008 0.024 000 ff @ | o044 a#| 034
0.02 4 0.01 +{% J 0.006 1 €]
O oo ,’0'@' 0079 ¢ 0.00+ 002 T —| 0021 0.2 oz © | 00031 -y/ﬁ
a oo, 0.06 0014 ® P 0.00+ ° 70 0.004 e !
-0.02 4 0.05 4 002+ : @ - ~0.02+ 014#6 @ 0.000 4«
-0.06 e -0.02
- 0037 0.0050 0.054
0.17{% 9021 g-g‘z‘: 002+ 041 0.0025 4 0041
()] 0'15"\3@ 0.001 *® WLy| 0001 - 83;/{ 0'2-/ 0‘0000"”9/ 0:02-/
-0.014 .00+ _ ] 0.014 ®
o 013{ © 002 -0.02{#”0@ 00115 00 ® 0.0025 30”0 00
-0.04 - ry -0.01
0.0100 0.03 0.01 0.44 - 0.007 —
=) 0.40 4 F .
g 0.0075+ 0.02 0.00 ° 0.100 8@ 034 0.004 0.006 1 ®
z 0.354 0.01 + ° 024 A 0.005 4
S . 0.0050 4, 0004 ® 001 m==| 0.075 - : a 0.00073 0.004 4¢
a 0.00251 ® |-ooiqe o -0.02 O o0l © @ 8(1) I 00044 o 0003 ¢ @
o "L 0.0000 4a —0.021 -0.03 1 @ ’ i 1] -0.008 000242
o o029 0.08 1 0100 0.04 1 i 03 ) 003 ® g-gfo ;
0.075+ 0.084 | 0154 »
g 0.204, 99 0.06 4 [} 0.03 4 < 0.2 0.024 e o
0.050 O | o002 ol BT — o
O o154 0.04 @ ® 0014 e o 011 00100 00054 2
I 0.025+ : 3
o Y o 0.04 0.00
QQ q/‘) (00 /\(o QQ QQ q/‘: 60 ,\93 QQ QQ qf.) (’JQ ,\‘3 QQ QQ q/‘: 60 ,\93 QQ QQ qfo (OQ ,\‘3 QQ QQ q/‘) (00 /\(O QQ QQ ’1/(0 %Q /\% QQ QQ q/‘) (OQ /\(O QQ

Spatial scale (km2)



Fig. S7 The influence of spatial grain on relationships between human ecological footprint (HFP)
and diversity patterns. The figure displays the variation in diversity-HFP patterns across different
spatial grains depicted by the different line colors represented in the legend.

SR PD FD PDMNT FDVNTO
o ©2 28.6 0.0315
T 6 1370 0.91 0.0310
o] 28.4 :
5 60 1360 0.90 0.0305
o
2 5 150 0.89 28.2 0.0300
0.0295
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
= s . 0.0390
% %05 \ o i
=2 50.0 1250 34.4 0.0385
© 495 0.92 34.2
o 340 0.0380
O 490 1240 0.90 :
485 33.8 0.0375
o 0.88
5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20
oz i 09795 i 0,036
=] 50.00 =, 1288 0.9790 5 :
’
3 4975 1284 0.9785 33.0 0.035
£ 4950
O s 1280 0.9780 325 0.034
: 1276 0.9775
0 5 10 0 5 10 0 5 10 0 5 10 0 5 10
54.0 1295 0.995 — 32.0 0.032
1290 0.990 0.031
c 535
e} 1285 0.985 31.6 0.030
o
i 53.0 1280 0.980 31.2 0.029
1275 0.028
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100
1.05
100 50.0 0.0580
_ 240 800 : 475 0.0575
T 0.95 450 0.0570
S 235 750
4 0.90 425 0.0565
23.0 700 0.85 0.0560
25 50 7.5 10.0 125 25 50 7.5 10.0 12,5 25 50 7.5 10.0 125 25 50 7.5 10.0 125 25 50 7.5 10.0 125
34.3
[2] 33 0.986 0.0425
q;) - 970 8.ggi 34.1 0.0420
_C .
33.9
2 9 950 0.983 0.0415
§ 30 930 0.982 33.7
0.981 0.0410
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15
56 0.0450
©
s . 1240 0.90 34 0.0425
< 32
Q 48 1200 0.88 o 0.0400
= 0.0375
= 1160 0.86 28
0.0350
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
33 0.040
3 w 050
c : 31 0.035
g 70 0.85
£ &0 1500 0.80 29 0.030
o 0.75
50 1250 27
O 0.70 0-025
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100

Human footprint index (HFP)

25 50 75 100



Fig. S8 The relationships between diversity indices and environmental predictors across spatial scales. The principal component analysis (PCA)
presented in (A) is further explored in linear and nonlinear plots (B) displaying the correlation between a composite diversity index derived from the
first component of a PCA of all diversity indices versus a composite predictor variable derived from the environmental predictor variables’ PCA.
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