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Table S1. Bioclimatic variables.

shortname longname unit scale offset explanation

biol mean annual  °C 0.1 - mean annual daily mean air temperatures
air 273.15 averaged over 1 year
temperature

bio2 mean diurnal  °C 0.1 0 mean diurnal range of temperatures
air averaged over 1 year
temperature
range

bio3 isothermalit  °C 0.1 0 ratio of diurnal variation to annual
y variation in temperatures

bio4 temperature  °C/100 0.1 0 standard deviation of the monthly mean
seasonality temperatures

bio6 mean daily °C 0.1 - The lowest temperature of any monthly
minimum air 273.15 daily mean maximum temperature
temperature
of the
coldest
month

bio7 annual range °C 0.1 0 The difference between the Maximum
of air Temperature of Warmest month and the
temperature Minimum Temperature of Coldest month

biol2 annual kgm? 0.1 0 Accumulated precipitation amount over 1
precipitation year
amount

gdd10 Growing °C 0.1 0 heat sum of all days above the 10°C
degree days temperature accumulated over 1 year.
heat sum
above 10°C

gsl growing number — - Length of the growing season
season of days
length
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Figure S1. Data on the presence (circles) was partitioned into four groups.



Table S2. Final model coefficients.

[1] "CHELSA_biol2_1981.2010_V.2.1, 0.0, 46.5999984741211, 3845.0"
[2] "CHELSA_biol_1981.2010_V.2.1, 0.0, -2.45000004768372, 24.5499992370605"
[3] "CHELSA_bio2_1981.2010_V. , 0.0, 1.20000004768372, 14.3000001907349"

, 0.0, 0.0740000009536743, 0.46399998664856"

[5] "CHELSA_bio4_1981.2010_V. ,» -0.26764454195357873, 386.600006103516, 1063.5"

S T S

[6] "CHELSA bio6_1981.2010 V.

2
2

[4] "CHELSA bio3_1981.2016_V.2.
2
2.1, 0.0, -22.3500003814697, 14.3500003814697"
2

[7] "CHELSA_bio7_1981.2010_V.2.1, 0.0, 12.1000003814697, 43.5999984741211"
[8] "CHELSA_gddle_1981.2010_V.2.1, 0.0, 0.400000005960464, 5333.2998046875"
[9] "CHELSA_gsl 1981.2010_V.2.1, -0.8792983614266026, 15.0, 365.0"

[10] "CHELSA_biol_1981.2010_V.2.1"2, 2.507307406691905, 0.002500000074505811, 602.
7024625396712"

[11] "CHELSA_bio2_1981.2010_V.2.1"2, 0.12095068217646468, 1.4400001144409305, 204.
4900054550182"

[12] "CHELSA bio4_1981.2018 V.2.172, -1.485805661695381, 149459.56471923864, 11310
32.25"

[13] "CHELSA bio6_1981.2018 V.2.172, -0.13505470743534137, ©.002500000074505811, 4
99.5225170516958"

[14] "CHELSA gsl 1981.2010_V.2.172, -1.5879593181537393, 225.0, 133225.0"

[15] " CHELSA bio12 1981.2010 V.2.1, -2.4783824361333635, 46.5999984741211, 702.85
00061035155"

[16] " CHELSA biol2_1981.2010 V.2.1, -1.0998819318895712, 46.5999984741211, 699.19
99816894535"

[17] " CHELSA_bio3_1981.2010_V.2.1, -4.156976899849444, 0.0740000009536743, 0.1984
9999994039502"

[18] " CHELSA_biol2 1981.2010 V.2.1, -0.38546932708069614, 46.5999984741211, 703.0
[19] "'CHELSA_bio4 1981.2010_V.2.1, -1.4949540390811964, 849.8500061035155, 1063.5

[20] "'CHELSA_bio2 1981.2016 V.2.1, ©.6199952357210772, 9.25, 14.3000001907349"

[21] " CHELSA_bio4 1981.2010_V.2.1, -3.4162289108254473, 386.600006103516, 629.549
987792969"

[22] "'CHELSA_biol12_1981.2010_V.2.1, -4.495852656693705, 1694.35003662109, 3845.0"

[23] "'CHELSA_bio2_1981.2010_V.2.1, 1.0634576756645358, 9.550000190734865, 14.3000
001907349"

[24] " CHELSA_biol12_1981.2010_V.2.1, -0.5818020368291307, 46.5999984741211, 916.60
00061035155"

[25] " CHELSA gsl _1981.2010_V.2.1, 1.1972053420782842, 15.0, 209.5"
[26] " CHELSA bio12_1981.2010 V.2.1, -1.5491870378567176, 46.5999984741211, 530.75



[27] " CHELSA_biol2_1981.2010 V.2.1, -0.5477736875069842, 46.5999984741211, 1091.9
500122070299"

[28] " CHELSA_gsl_1981.2010_V.2.1, 0.942006686445742, 15.0, 211.5"

[29] " CHELSA biol12_1981.2010 V.2.1, -4.663191516064847, 46.5999984741211, 411.150
00915527355"

[30] " CHELSA_gddle_1981.2010_V.2.1, -2.927329179066232, 0.400000005960464, 356.55
000305175804 "

[31] " CHELSA_gsl 1981.2010 V.2.1, 2.4035864785276915, 15.0, 205.5"
[32] "'CHELSA_bio4 1981.2010 V.2.1, -3.3373128526282443, 913.049987792969, 1063.5"

[33] "'CHELSA_bio6_1981.2010_V.2.1, -1.456174113992257, 4.100000143051145, 14.3500
003814697"

[34] "'CHELSA_bio3_1981.2010_V.2.1, -3.474270118301327, ©.35649999976158153, 0.463
99998664856"

[35] " CHELSA_gsl 1981.2016 V.2.1, 0.43503236916163424, 15.0, 266.5"

[36] " CHELSA_bio3_1981.2010_V.2.1, -2.150578641001359, 0.0740000009536743, 0.1974
99997913837"

[37] " CHELSA_bio6_1981.2010_V.2.1, -1.884426795121685, -22.3500003814697, -1.9000
0003576279"

[38] "'CHELSA_bio7_1981.2010_V.2.1, 2.036486566105115, 32.04999923706055, 43.59999
84741211"

[39] "'CHELSA_bio7_1981.2016 V.2.1, -3.93620342215645, 37.1499996185303, 43.599998
4741211"

[40] " CHELSA_biol12_1981.2010_V.2.1, -0.23152476068658057, 46.5999984741211, 1156.
59997558594 "

[41] " CHELSA_bio6_1981.2010_V.2.1, -2.4523578564778266, -22.3500003814697, -2.100
0000238418552"

[42] " CHELSA_gsl 1981.20108 V.2.1, ©.5512914397273544, 15.0, 218.5"

[43] " CHELSA_bio7_1981.2010_V.2.1, 1.7041035093218235, 12.1000003814697, 20.05000
919073485"

[44] "'CHELSA bio3_1981.2010_V.2.1, -1.3343756027117895, 0.32449999451637246, 0.46
399998664856"

[45] "'CHELSA_bio6_1981.2010_V.2.1, -1.2739275043426, 7.5, 14.3500003814697"
[46] "'CHELSA bio4_ 1981.2010_V.2.1, -0.363377189667514, 684.049987792969, 1063.5"
[47] "'CHELSA bio4_ 1981.2010_V.2.1, -0.8382684501815078, 736.8500061035155, 1063.5

[48] "'CHELSA_bio2_1981.2010_V.2.1, 0.5763815578449567, 10.949999809265151, 14.300
0001907349"

[49] " CHELSA_bio7_1981.2010_V.2.1, 1.8574622156806442, 12.1000003814697, 20.15000
05722046"

[50] "'CHELSA_bio4 1981.2010_V.2.1, -0.30757030390872836, 684.25, 1063.5"

[51] " CHELSA_biol12_1981.2010_V.2.1, -0.34000670256320453, 46.5999984741211, 1311.
60003662109"



[52] "'CHELSA biol2_1981.2010 V.2.1, -0.7069730273170731, 1329.85003662109, 3845.0

[53] " CHELSA_biol2_1981.2010_V.2.1, -1.9960384246232705, 46.5999984741211, 531.54
9987792969"

[54] " CHELSA_biol12_1981.2010_V.2.1, -0.13810744825610524, 46.5999984741211, 111e@.
75"

[55] " CHELSA_ biol_1981.2010_V.2.1, -0.6444877363725251, -2.45000004768372, 13.199
999809265151"

[56] " CHELSA_ biol_1981.2010_V.2.1, -3.8350598944193366, -2.45000004768372, 13.300
000190734849"

[57] " CHELSA_biol_1981.2010_V.2.1, 0.8315550874932673, -2.45000004768372, 7.0"

[58] " CHELSA_biol2_1981.2010 V.2.1, -0.25367091895130806, 46.5999984741211, 1320.
35003662109"

[59] "'CHELSA bio2_1981.2010_V.2.1, -0.23298626438758202, 12.1500000953674, 14.300
0001907349"

[60] " CHELSA_bio7_1981.2010_V.2.1, 0.7743184050030852, 12.1000003814697, 20.34999
94277954"

[61] "'CHELSA_bio6_1981.2010_V.2.1, -1.3154822031542834, 3.700000047683715, 14.350
0003814697"

[62] "'CHELSA_bio6_1981.2010 V.2.1, -0.5331824872679798, 7.899999856948855, 14.350
0003814697"

[63] " CHELSA_biol 1981.2010 V.2.1, 0.5415606362679568, -2.45000004768372, 7.5"
[64] "'CHELSA bio4 1981.2010 V.2.1, -1.5827654807147233, 737.1000061035155, 1063.5

[65] "'CHELSA bio3_1981.2010_V.2.1, -0.6020503984091521, 0.3254999965429305, 0.463
99998664856"

[66] " CHELSA biol2_1981.2010 V.2.1, -0.40644950194393414, 46.5999984741211, 1093.
2000122070299"

[67] "'CHELSA biol_1981.2010_V.2.1, -1.047027948067166, 19.19999980926515, 24.5499
992370605"

[68] "'CHELSA_bio4 1981.2010 V.2.1, -1.2204462276915238, 737.3500061035155, 1063.5

[69] "'CHELSA_bio7_1981.2010_V.2.1, 1.6353023163207399, 29.05000019073485, 43.5999
984741211"

[70] "'CHELSA_bio4 1981.2010_V.2.1, -0.041561450161544035, 739.3500061035155, 1063
0D

[71] " CHELSA biol_1981.2010_V.2.1, 1.3630238249530828, -2.45000004768372, 8.90000
0095367435"

[72] "'CHELSA_gddle_1981.2010_V.2.1, -0.046208744902169814, 2827.949951171875, 533
3.2998046875"

[73] "'CHELSA_gddle_1981.2010_V.2.1, -0.7178677489632652, 2816.5, 5333.2998046875"

[74] "'CHELSA_bio3_1981.2010_V.2.1, -0.4652387045839203, 0.30050000548362754, 0.46
399998664856"

[75] " CHELSA_ bio7_1981.2010_V.2.1, 0.4105605942919039, 12.1000003814697, 27.44999
980926515"



[76] " CHELSA_bio4 1981.2010_V.2.1, -0.5618039600554335, 386.600006103516, 646.350
0061035155"

[77] " CHELSA_bio7_1981.2010_V.2.1, 0.7594706543281571, 12.1000003814697, 20.44999
980926515

[78] "'CHELSA_bio7_1981.2010_V.2.1, 0.08478093431589659, 29.1500005722046, 43.5999
984741211"

[79] " CHELSA_biol_1981.2010_V.2.1, 0.10903531200298064, -2.45000004768372, 9.0"
[80] " CHELSA_bio4 1981.2010_V.2.1, -0.03944933507423344, 386.600006103516, 667.75

[81] " CHELSA_ biol_1981.2010_V.2.1, 0.09944833033068518, -2.45000004768372, 9.5999
99904632565"

[82] "'CHELSA bio6_1981.2010_V.2.1, -0.11742872657027964, 3.6000000238418552, 14.3
500003814697"

[83] "linearPredictorNormalizer, -0.8074824129192204"
[84] "densityNormalizer, 298.8020615980529"

[85] "numBackgroundPoints, 10085"

[86] "entropy, 7.505194131068701"



Table S3. Analyzing the performance of candidate models by their AUC, OR10, and delta.AlCc values.

fc rm auc.train cbi.train auc.diff.avg auc.diff.sd auc.val.avg auc.val.sd or.10p.avg or.10p.sd or.mtp.avg or.mtp.sd delta.AlCc
LQH 0.5 0.95391 0.981 0.052023 0.06089471 0.9037992 0.0616 0.265873  0.228694 0.064815 0.12963 2.463

LQ 0.5 0.913966 0.982 0.0327993  0.02123822 0.878673 0.029341 0.149892  0.045929 0.02381 0.047619 O

LQHP 0.5 0.938679 0.988 0.0657344  0.08378358 0.8716447 0.080449 0.234307 0.27297  0.083333 0.166667 4.969

H 0.5 0.929514 0.965 0.0676593  0.08792115 0.8684136 0.084083 0.234848  0.304165 0.083333 0.166667 2.079

L 0.5 0.879125 0.965 0.0766751  0.04990747 0.857728 0.079139 0.140152  0.150184 0.02381 0.047619 5.738
LQHP 9.5 0.86143 0.978 0.05361 0.0159007 0.8383041 0.04643 0.138528  0.084665 0.02381 0.047619 9.702




