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Appendix 1 Sampling information of Juniperus recurva, J. coxii, and J. formosana

Y Species J&TH Populations 2 )% Longitude (°E) £ )% Latitude (°N) ¥4k Elevation (m)
A J. coxii BZL 99.09 27.633 3,491
TR J. coxii GDT 99.414 27.188 3,335
A J. coxii CGH 98.538 25.84 3,120
A J. coxii MXGL 99.564 26.382 3414
LA J. coxil PMYK 98.685 25.974 3,016
A J. coxii XBS 99.501 26.459 3,379
AL J. coxii YBS 99.205 26.117 3,354
AL J. coxii YDC 99.622 26.274 2,743
A J. coxii ZBS 99.049 25.746 3,228
LA J. coxii GYLC 98.315 25.365 2,081
A J. coxii MGLC 98.539 25.617 1,896
A J. coxii LZE 94.875 29.95 3,810
LA J. coxil MLN 94.23 29.097 3,137
A J. coxii LZW 94.708 29.788 3,771
AL J. coxii MLS 94.244 29.032 3212
LA J. coxil LZZR 93.361 28.677 3,365
A J. coxii MT 95.845 29.466 2,605
INRAERAE J. recurva JLG 85.217 28.521 3,365
NREFA J. recurva NPL-W 85.344 28.115 3,445
NREFAN J. recurva zc 85.392 28.403 3,672
NRIEFAA J. recurva NPL-E 85.576 28.208 3,888
NREFA J. recurva NLM 85.983 28.117 4,083
NRIEBA S, recurva CT-W 87.206 27.967 4,504
NRIEBA S, recurva CT-Z 87.283 27.96 4,748
NREFA J. recurva CT-E 87.473 27917 3,324
INFAEFAE J. recurva LZ-Z) 93.361 28.678 3,198
FIH1 J. formosana GZX 100.863 28.21 2,241

BisR2 AMREANINIFETERERIR

Appendix 2 The 39 environmental variables used in this study

1%7% & Environmental factors

##i& Description

1S Annual mean temperature (bio_1)
“EY)EIRZ Mean diurnal range (bio_2)

R M Isothermality (bio_3)

REZETTM Temperature seasonality (bio_4)

HE H fe =i Max temperature of warmest month (bio_5)
¥4 A &I Min temperature of coldest Month (bio_6)
RIRHFRZE Temperature annual range (bio_7)
BIEZFIEIE Mean temperature of wettest quarter (bio_8)
BT Z VRS Mean temperature of driest quarter (bio_9)
IRZFI)IEIE Mean temperature of warmest quarter (bio_10)
A Z RS Mean temperature of coldest quarter (bio_11)

S5 Annual mean temperature [°C*10]

T34 B 1% 7 Mean diurnal range (Mean of monthly (max temp -
min temp)) [°C]
%R M Isothermality [Bio_2/Bio_7]

BEF

% A £ =il Max temperature of warmest month [°C*10]

Y% Temperature seasonality [standard deviation*100]

;Ef{m

¥ F # {7 Min temperature of coldest month [°C*10]
IR A% Temperature annual range (BIO5-B106) [°C*10]

oo ﬁm
i B

Ié

B2 PR )% Mean temperature of wettest quarter [°C*10]

7
FZ PR E Mean temperature of driest quarter [°C*10]
7

&I

7
B IEZ IR E Mean temperature of warmest quarter [°C*10]
A ZE 1R % Mean temperature of coldest quarter [°C*10]

http://www.paleoclim.org/
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SE[%/KHE Annual precipitation (bio_12)
i H F#/K & Precipitation of wettest month (bio_13)
T HB#/K&E Precipitation of driest month (bio_14)

/K B4 53 R0 Precipitation seasonality (coefficient of
variation) (bio 15)

wIEFEfF/KE Precipitation of wettest quarter (bio_16)
T ZEf# /K& Precipitation of driest quarter (bio_17)

W PEZE[F/KE Precipitation of warmest quarter (bio_18)

=]

A ZE[#/K & Precipitation of coldest Quarter (bio_19)

4E [#%/K & Annual precipitation [mm/year]
i H B#7K & Precipitation of wettest month [mm/month]
%1 H B#/K & Precipitation of driest month [mm/month]

[ 7K 845 53 R0 Precipitation seasonality (coefficient of
variation) [mm/month]
B IEZERF /K & Precipitation of wettest quarter [mm/month)]

I T ZE /K & Precipitation of driest quarter [mm/quarter]
PR ZE /K & Precipitation of warmest quarter [mm/quarter]

=]

1A ZE [ /K & Precipitation of coldest quarter [mm/quarter]

HEIETEZHLE Annual potential evapotranspiration (annualPET)

Thornthwaite T 545 £ Thornthwaite aridity index
(thornthwaitearidityindex)

SAEMESEFRR Climatic moisture index (climaticmoistureindex)

S KR FEFE % Continentality (continentality)

Emberger/t# &% Emberger’s pluviothermic quotient
(EmbergerQ)

0°C ZEKJEH Sum of mean monthly temperature for months with
mean temperature greater than 0°C multiplied by number of days
(Growingdegdays0)

5°CHEKEH Sum of mean monthly temperature for months with
mean temperature greater than 5°C multiplied by number of days
(Growingdegdays5)

& A Bl Max temperature of the coldest month
(Maxtempcoldestmonth)

A A &< Min temperature of the coldest month
(Mintempwarmestmonth)

SESIRR T 10°CH H 4741 Count of the number of months
with mean temp greater than 10°C (Monthcountbytemp10)
AR PR 22 Mean monthly potential
evapotranspiration of coldest quarter (PETcoldestquarter)
TP Y E 25 U8 Mean monthly potential
evapotranspiration of driest quarter (PETdriestquarter)
TETEZEHLE M H J£ 484k Monthly variability in potential
evapotranspiration (PETseasonality)

RTE 1) P4 2582 Mean monthly potential
evapotranspiration of warmest quarter (PETwarmestquarter)
IR 1) H P35 2880&E Mean monthly potential
evapotranspiration of wettest quarter (PETwettestquarter)
FMEARE RS Compensated thermicity index (Thermlnd)

o KRS S F6 %0 Terrain roughness index (Tri)

SAGA-GIS HJEIRIETE%L SAGA-GIS topographic wetness index
(topo wet)
PR FESS Annual mean solar radiation (sard)

K Elevation (elev)

the ability of the atmosphere to remove water through
evapotranspiration processes, given unlimited moisture [mm yr']
Thornthwaite T-F 3541 Thornthwaite aridity index: index of the
degree of water deficit below water need a metric of relative
wetness and aridity

A AFEIESEFR R Climatic moisture index: a metric of relative
wetness and aridity

SR KR B FE %X Continentality: average temp. of warmest month
— average temp. of coldest month [°C]

Emberger )t # % Emberger’s pluviothermic quotient: a metric
that was designed to differentiate among Mediterranean

0°C K EH

Sum of mean monthly temperature for months with mean
temperature greater than 0°C multiplied by number of days

SeCAKEH
Sum of mean monthly temperature for months with mean
temperature greater than 5°C multiplied by number of days

¥ F 50l Max temperature of the coldest month [°C x 10]

bl

A A i f&<3E Min temperature of the coldest month [°C x 10]

SESIRRT 10°C (19 A 4330 Count of the number of months
with mean temp greater than 10°C [months]

A 7R T 151 E 28 & Mean monthly potential
evapotranspiration of coldest quarter [mm month™]
TR P E 285U Mean monthly potential
evapotranspiration of driest quarter [mm month']
TEEZR IR A H AR L

Monthly variability in potential evapotranspiration [mm month™']

B RTE 1) P45 28 &2 Mean monthly potential
evapotranspiration of warmest quarter [mm month™]
7R (1) H P35 25 Mean monthly potential
evapotranspiration of wettest quarter [mm month™]

FME A TR 2L Compensated thermicity index: sum of mean
annual temp, min.temp.of coldest month, max.temp.of the coldest
month, x10, with compensations for better comparability across the
globe [°C]

HFEARE 2 5 20 Terrain roughness index

SAGA-GIS HJEIRIE 6% SAGA-GIS topographic wetness index

P15 K PR 4RSS Annual Mean Solar Radiation
#54K Elevation

http://envirem.github.io/

https://worldclim.org/

https://www.gscloud.cn/
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A5 4% Variable Selection

AESEH4(R Annual mean temperature (bio 1)
HIEZEREZK i Precipitation of wettest quarter (bio_T6)
I 22 M /K Precipitation of coldest Quarter (bio 19)
SFHJE AR 2 Mean diurnal range (bio_2) [y
SR AFHL % Temperature annual range (bio_7)
SN EEAERR Climatic moisture index (climaticmoistureindex)
SR FE L Continentality (continentality) [
Embergeryt#4 24 Emberger’s pluviothermic quotient (EmbergerQ)
PRSI KT 10°CHI H 334 Count of the number of months with mean temp greater than 10°C (Monthcountbytemp10)
Fc e 75 LT BT (E 51Ut Mean monthly potential evapotranspiration of coldest quarter (PETcoldestquarter)
YA H 2516 Potential Evapotranspiration seasonality (PETseasonality)
SESFH KBRS Annual mean solar radiation (sard) ©
SAGA-GIS HiZIRIH154L SAGA-GIS topographic wetness index (topo wet)
0% 10% 20% 30% 40% 50%

[0 4B i Variable

Bf#3% 3 SDMtune SEERERAF/ N RERARESMERIMETE . HEELIRA varSel REVTEMNIFEETESNTHE DL
Appendix 3 SDMtune selection of environmental variables for ecological niche model of Juniperus recurva and J. coxii. The x-
axis represents the contribution percentage of environmental variables calculated by the varSel function.

ik 4 ERAESFNMIESHRIZR. REZAEAMELER, BREMABRFPHERER.
Appendix 3 Geographical distribution map of Juniperus recurva complex. Gray triangles represent online records; black circles
indicate field investigation.
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Appendix 4 Haplotype network analysis based on SNP dataset |l . Blue represents the western lineage, brown represents the eastern
lineage, and green represents the outgroup. The size of the circle represents the number of individuals.

B /P8 Outgroup
M V5% & Western lineage
B 7<% R Eastern lineage

Mk 6 ETHREEERAHITHRELRESN. HEATLR, FRAKRIER FEAIIEH.
Appendix 5 Phylogenetic analysis based on the chloroplast genome. Blue represents the western lineage, brown represents the
eastern lineage, and green represents the outgroup.
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Appendix 7 ENMeval parameter optimization for Juniperus recurva (a) and J. coxii (b) MaxEnt Models. The x-axis represents the
regularization multiplier (RM) of the MaxEnt model, the y-axis represents the delta AICc values of the model, and different colors
represent the feature classes (FC) of the MaxEnt model.
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Appendix 8 Ecological niche model AUC of Juniperus recurva (a) and J. coxii (b)
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