S2 Supporting Information.

Species accounts (#&9)

Key for response curves

Abbreviation Description

HIl Human Influence inde
Hilliness Surface Roughness index
MaxPrec Maximum precipitation
MaxTemp Maximum temperature
MinPrec Minimum precipitation
MinTemp Minimum temperature
PrecSea Precipitation seasonality

RealMAR Mean annual precipitation
RealMAT Mean annual temperate
TempSea = Temperature seasonality

etpsum Annual evapotranspiration

ndvi Normalised difference vegetation index
radiation Solar radiation

wbann Annual water balance

wbpos Number of months with a positive water balar

The past and current occuroenrecords underlying these species accounts can be viewed on
http://lagomorphclimatechange.wordpress.com/


http://lagomorphclimatechange.wordpress.com/

Species accourt1 - Pygmy rabbit (Brachylagus idahoensis AU'\é'c’del evaluation metric

0.95

n=39 Omission rate 0.10
Expert: Penny BeckeiWashington Deptof Fish& Wildlife, USA Sensitivity 0.90
Expert evaluation: Medium Specificity 1.00
Data: Modern and historic Proportion correct 1.00
Envelope: Climatic and habitat Kappa - 0.75
True Skill Statistic 0.90

Dispersal distance:15km/year (Expert)
Status: MODELLABLE; Included in final analysis: &

Summary: T h e Py g my ioctinaatic envelopes prddicted to decline by 87% with1® mean
latitudinal poleward shift and mean increase in elevation of ~300m driven predominately by an
increase in mean minimum elevation (>600m) with little changedan maximum elevation (~50m).

95% of the permutation importance of the model was contributed to by mean annual temperature
(64.5%), maximum temperature (25.2%) and annual water balance (5.9%).

b) ~ 198051950:2000) c) ~ 2@0s(20102039)

S O Black = predicted suitable
' =\ . envelope
Y /et_'h .

\)/ Red polygon= IUCN range

(Beauvais GPet al 2008)
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#2 - Riverine rabbit (Bunolagus monticular)s

n=109

Status: Kai Collins, University of Pretoria, South Africa

Expert evaluation: Good
Data: Modern and historic
Envelope Climatic and ha

bitat

Dispersal distance:7.5km/year (Expert)
Status: MODELLABLE; Included in final analysis: &

Summary: TheRiveriner abbi t 6 s

bi ocl i

ma t

Model evaluation metric

AUC

Omission rate
Sensitivity
Specificity
Proportion correct
Kappa

True Skill Statistic

0.98
0.03
0.97
1.00
1.00
0.85
0.97

i C

e 1B5%enithcapl®@means

latitudinal poleward shift and meamcrease in elevation of200m driven bysimilarincreassin both

minimumand maximunrelevation. 95% of the permutati importance of the model was contributed
to by minimum temperatur€33.1%) and precipitation(22.3%), temperature seasonality (22.3%),

pred:i

mean annual temperature (6.7%) and precipitation (5.0%), annual evapotranspiration (4.3%) and
precipitation seasonalii2.6%).

a) ~ 193041900-1949)

'

d) ~ 20502040:2069)

b) ~ 198051950:2000)

e) ~ 2080¢20702099)

c) ~ 202020102039)

Black = predicted suitable
envelope

Red polygon=IUCN range

(Beauvais GPet al 2008)
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Model evaluation metric

i i AUC 0.97

#3- Hispid hare (Caprolagus hispidys Omission rate 006
n=18 _ _ _ Sensitivity 0.94
Expert: Gopinathan Maheswarafpological Surveyf India  specificity 0.99
Expert evaluation: Medium Proportion correct 0.99
Data: Modern and historic Kappa 0.81
True Skill Statistic 0.94

Envelope:Climatic and habitat
Dispersal distance 5km/year (Expert)
Status: MODELLABLE; Included in final analysis: &

Summary: TheHi s p i d bioklimatie éngelope is predicted tocreaseby 21% with a ~15°

mean latitudinal poleward shift and mean increase in elevation7@i~driven by increases in
maximum elevation. 95% of the permutation importance of the medslcontributed to bynean

annual temperature (52.7%), precipitation seasonality (29.0%), annual evapotranspiration (6.6%),
number of months with a positive water balance (2.9%), maximum precipitation (2.2%) and minimum
temperature (1.7%).

A

a) ~ 1930s(1900-1949) b) ~ 198051950:2000) c) ~ 202020102039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Maheswaran, G. & Smith, A.T.

2008)
d) ~ 20509420402069) e) ~ 2080$2070-2099)
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#4171 Antelope jackrabbit (Lepus allen)y Model evaluation metric

n=32 AUC 0.91
Expert: Paul Krausman , University of Montana gg:l'iﬁi'\?i?yrate g'éi
Expert evaluation: Mediu_m Specificity 0.99
Data: Modern and historic Proportion correct 0.98
Envelope:Climatic and habitat Kappa o 0.26
Dispersal distance:25km/year (Expert) True Skill Statistic 0.83

Status: UNMODELLABLE; Included in final analysis: X

Summary: TheAnt el op e bialonktic enbepetistpredicted acreaseby 172 with a

~3 mean latitudinal poleward shift and mean increase in elevatior2@h -€riven by increases in
maximum elevation. 95% of the permutation importance of the model was contributed to by
precipitation seasonality (24.8%), minimum precipitation (21.186pual water balance (16.3%),
minimum temperature (13.0%), temperature seasonality (7.3%), normalised difference vegetation
index (5.8%), annual evapotranspiration (5.2%) and human influence index (3.7%).

c) ~ 202020102039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Malpica, F.J. & Rangel Cordera

H. 2008)
d) ~ 205092040-2069) e) ~ 2080%20702099)
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#51 Snowshoe hardLepusamericanu} Model evaluation metric

_ AUC 0.%
n =506 Omission rate 0.07
Expert: Chates Krebs, University of British Colombia & Sensitivity 0.93
Rudy BoonstraUniversity of Taonto Scarborough Specificity 0.97
Expert evaluation: Good Proportion correct 0.97
Data: Only modern Kappa =~ 0.72

’ True Skill Statistic 0.90

Envelope: Climatic and habitat
Dispersal distance:24km/year (Expert)
Status: MODELLABLE; Included in final analysis: &

Summary: TheS n o ws h o bioclimatic endetope is predicted declineby 7% with a~2° mean
latitudinal poleward shift and meatlecreasein elevation of 40m, but with increases inboth
minimum andmaximum elevation. 95% of the permutation importance of the model was contributed
to by mean annual temperature (83.1%), maximtemperature (7.2%), normalised difference
vegetation indeXx2.1%), mean annual precipitation (1.5%) and annual evapotranspiration (1.2%).

a) ~ 193041900:1949) b) ~ 198051950:2000) ¢) ~ 202042010-2039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Murray, D. & Smith, A.T.

d) ~ 20509420402069) e) ~ 2080$20702099)
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#61 Arctic hare (Lepusarcticug Model evaluation metric

"~ AUC 0.97
n=18 _ _ _ Omission rate 0.06
Expert: David Gray, Grayhound Information Services Sensitivity 0.94
Expert evaluation: Poor Specificity 0.99
Data: Modern and historic Proportion cerect 0.99
Envelope:Climatic and habitat Kappa ot 0.3

pe. True Skill Statistic 0.94

Dispersal distance2km/year (Giapman & Flux1990
Status: UNMODELLABLE; Included in final analysis: X

Summary: TheAr ct i chiodlimaticcedvelope is predicted teclineby 30% with a~2° mean
latitudinal poleward shift and meatecreasén elevation of 40m driven bydecrease maximum
elevation. 95% of the permutation importance of the model was contributdy tmaximum
temperature (34.0%), annual evapotranspiration (15.4%), surface roughness index (14.4%), human
influence index (10.1%), normalised difference vegetationxn@®2%), mean annual temperature
(4.4%), precipitation seasonality (1.5%), mean annual precipitation (1.5%), maximum precipitation
(0.3%), minimum precipitation (0.3%), solar radiation (0.3%), minimum temperature (0.1%) and
number of months with a posigwvater balance (0.1%).

a) ~ 193041900:1949) b) ~ 198051950:2000) c) ~ 20204201062039)

Black = predicted suitable
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e e Df\% Red polygon= IUCN range
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Model evaluation metric

#7171 Japanese hargLepus brachyurys

. AUC 0.9
n=9 o _ _ _ Omission rate 0.00
Expert: Koji Shimano,Shinshu University, Japan Sensitivity 1.00
Expert evaluation: Medium Specificity 0.9
Data: Modern and historic Proportion correct 0.9

. . . Kappa 043
Envelope:Climatic and habitat True Skill Statistic 0.9

Dispersal distance:1lkm/year (Expert)
Status: MODELLABLE; Included in final analysis: &

Summary: The Japaneséh a r bidclsnatic envelope is predicted tocreaseby 9% with no
latitudinal poleward shift and meanincreasen elevation of 20mdriven by a derease irminimum
elevation. 95% of the permutation importance of the model vemtributed to bytemperature
seasonality (31.8%), annual water balance (20.6%), human influence index (13.5%), mean annual
precipitation (8.9%), maximum precipitation (6.2%), precipitation seasonality (5.4%) and minimum
precipitation (4.4%).

c) ~ 202020102039)

Black = predicted suitable
envelope

Red polygon=IUCN range
(Yamada, F. & Smith, A.T.

d) ~ 2050420402069) e) ~ 2080¢20702099)
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#81 Black-tailed jackrabbit ( Lepuscalifornicug

n=970 Model evaluation metric
_ . AUC 0.93
Expert: Alejan_dro Velasquez, UNAManada Omission rate 0.07
Expert evaluation: Medium Sensitivity 0.93
Data: Modern and historic Specificity 0.94
Proportion correct 0.94

Envelope:Climatic and habitat
Dispersal distance:18.%m/year (NAm. leporids range 225)
Status: MODELLABLE; Included in final analysis: &

Kappa 0.69
True Skill Statistic 0.87

Summary: TheBlackt ai | e d |jbedirkaticaebvblope i6 predicted teclineby 25% with a

~2° mean latitudinal poleward shift and medecreasen elevation of ¥5m, but with increases in

both minimum andmaximum elevation. 95% of the permutati importance of the model was
contributed to byprecipitation seasonality (31.8%@nnual evapotranspiration (18.5%), maximum
temperature (17.0%), mean annual temperature (8.9%), minimum temperature (8.0%), minimum
precipitation (4.0%), human influencediex (3.9%) and temperature seasonality (3.5%).

a) ~ 193041900:1949) c) ~ 2020420162039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(RomeroMalpica, F.J. & Rangel
Cordero, H. 2008)
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#9717 White-sided jackrabbit (Lepus calloti¥ Model evaluation metric

n=37 AUC 0.97
B . . ) i Omission rate 0.05
Expert: Jennifer Frey, New Mexico State University Sensitivity 0.95
Expert evaluation: Medium Specificity 0.99
Data: Modern and historic Proportion correct 0.99
Kappa 0.36

Envelope:Climatic and habitat
Dispersal distance:18.9km/year l{.Am. leporids, range-25)
Status: UNMODELLABLE; Included in final analysis: X

True Skill Statistic 0.93

Summary: TheWhites i d e d | aiodlimaticketwveldpé is predicted itacreaseby 3% with a
~1°mean latitudinal poleward shifinda meanincreasen elevation of 450m driven by a increase

in maximum elevation. 95% of the pewmmation importance of the model was contributed to by
precipitation seasonality (35.4%), annual evapotranspiration (22.3%), minimum temperature (17.0%),
mean annual temperature (10.5%), minimum precipitation (6.5%), maximum precipitation (6.5%),
surface raghness index (3.0%) and number of months with a positive water balance (2.7%).

a) ~ 193041900-1949) b) ~ 198051950:2000) c) ~ 202020102039)

Black = predicted suitable
N envelope
-

Red polygon=IUCN range
(RomeroMalpica, F.J. & Ringel
Cordero, H. 2008)
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#1071 Capehare (Lepuscapensiy Model evaluation metric

n=231 AUC 0.3
Lo Omission rate 0.10

Expert: John Flux, IUCN Lagomorph Specialist Group Sensitivity 0.90
Expert evaluation: Poor Specificity 0.97
Data: Modern and historic Proportion correct 0.97
Envelope: Climatic and habitat Kappa o 0.56
True Skill Statistic 0.87

Dispersal distance:35km/year (Expert)
Status: UNMODELLABLE; Included in final analysis: X

Summary: The Capeh a r EioGlisnatic envelope is predicted tiecreaseby 45% with ~2° mean
latitudinal shifttowards the Equat@nda meanincreasdn elevation of 330mdriven by a increase

in maximum elevation. 95% of the permutation importarof the model was contributed to dynual
evapotranspiration (33.1%), minimum precipitation (29.6%), maximum temperature (9.7%), human
influence index (7.2%xnormalised difference vegetation index (4.6%), minimum temperature (3.2%),
number of months \h a positive water balance (2.9%), maximum precipitation (2.2%), mean annual
precipitation (2.1%) and precipitation seasonality (2.0%).

@

c) ~ 2020420162039)

Black = predicted suitable
envebpe

Red polygon= IUCN range
(Drew, C.,et al. 2008)
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#1117 Broom hare (Lepus castroviejQi

Model evaluation metric

n=164 AUC 0.94
- . . Omission rate 0.11
Expert: Pelayo Acevedo, University of Porto Sensitivity 0.89
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.99
- . . Kappa 0.80
Envelope:Climatic and habitat True Skill Statistic 0.89

Dispersal distance:lkm/year Exper)
Status: MODELLABLE; Included in final analysis: a

Summary: TheBr o o m Ihiczlimatid envelope is predicted tecreaseby 90% with a~0.2

mean latitudinal poleward shift admeanincreasen elevation of 450m driven by an increasi
minimum elevation. 95% of the pmutation importance of the model was contributed tari®an

annual temperature (62.0%), maximum temperature (20.6%), temperature seasonality (10.9%) and
surface roughness index (3.8%).
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Black = predicted suitable
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Red polygon=IUCN range
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#121 Yunnan hare (Lepuscomus Model evaluation metric

= AUC 0.92
n=>59 _ _ _ Omission rate 0.15
Expert: Weihe Yang, Institute of Zoology, Chinese Academy sSensitvity 0.85
of Sciences Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99

Kappa 0.67

Data: Modern and historic

Envelope: Climatic and habitat

Dispersal distance:2.5km/year (Asian leporidsange 135)
Status: MODELLABLE; Included in final analysis: a

True Skill Statistic 0.84

Summary: TheY u n n a n bibclnmatic @rsvelope is predicted tiecreaseby 65% with a~0.1°

mean latitudinal poleward shift a@dneanincreasan elevation of 200mdriven bybothincreassin
maximumand minimumelevation. 95% of the permutation ionance of the model was contributed

to by precipitation seasonality (59.9%), maximum temperature (26.8%), temperature seasonality
(2.9%), number of months with a positive water balance (2.6%), annual evapotranspiration (2.0%)
and mean annual temperatute/(o).

¢) ~ 202042010-2039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.

e) ~ 2080¢2070-2099)
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Model evaluation metric

#1371 Korean hare (Lepuscoreanu$

AUC 0.99

n==6 Omission rate 0.00
Expert: Weihe Yang, Institute of Zdogy, Chinese Academy Sensitivity 1.00
of Sciences Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99
: Mod d historic Rappa 0-99
Data: Modern an True Skill Statistic 0.99

Envelope: Climatic and habitat
Dispersal distance:2.5km/year Asian leporids, range-35)
Status: MODELLABLE; Included in final analysis: &

Summary: The Koreanh a r lgiaklisnatic envelope is predicted tocreaseby 500% with a~8&°

mean latitudinal poleward shift aradmeanincreasein elevation of ¥0m driven byan increasen
minimum elevation. 95% of the permutation importance of thed@howas contributed to by
temperature seasonality (27.2%), mean annual precipitation (25.6%), minimum temperature (17.7%),
annual water balance (13.1%), normalised difference vegetation index (4.7%), precipitation

IR0 o

noE

05

0.0 E

0.5

oo

seasonality (4.5%) and human influenceeixg?.4%).
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Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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Model evaluation metric

#1417 Apennine hare (Lepuscorsicanu$ 20C 099
n=>59 Omission rate 0.00
Expert: Francesco Angelicifalian Foundation of Vertebrate Sensitivity 1.00
Zoology Specific_ity 0.99
Expert evaluation: Medium Proportion correct 0.99

. Kappa 0.53
Data: Only modern True Skill Statistic 0.99

Envelope: Climatic and habitat
Dispersal distance:3km/year (Expert)
Status: MODELLABLE; Included in final analysis: &

Summary: The Apennineh a r ldoglisnatic envelope is predicted iocreaseby 125% with a~2°

mean latitudinal poleward shift armdmeandecreasen elevation of 60m. 95% of the permutation
importance of the model was contributed to lyinimum temperare (37.9%), annual
evapotranspiration (34.3%), temperature seasonality (11.4%), minimum precipitation (11.1%) and
maximum temperature (2.8%).

a) ~ 193041900:1949) b) ~ 198051950:2000) c) ~ 2020420162039)

Black = predicted suitalel
envelope

Red polygon= IUCN range
(Angelici, F.M., Randi, E., Riga,
F. & Trocchi, V. 2008)
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#1571 European hare(Lepus europaegysative range only Model evaluation metric

n=6186 AUC 0.81
- . . A . Omissgion rate 0,07

Expert.Nelll .Relld, Queenos Unlv%erns-ivhyty Belofgsast
Expert evaluation: Medium Speeificity 0.69
Data: Only modern Proportion correct 0.78
Envelope:Climatic ard habitat Kappa 0.57
True Skill Statistic 0.62

Dispersal distance:2km/year (Chapman & Flux, 1990)
Status: MODELLABLE; Included in final analysis: a

Summary: The Europearh a r loglisnatic envelope is predicted tocreaseby 50% with a~3°

mean latitudinal poleward shift aradmeanincreasen elevation of 20m driven by an increasm

both maximum andminimum elevation. 95% of the permutation prtance of the model was
contributed to byannual evapotranspiration (58.0%), minimum temperature (9.0%), temperature
seasonality (7.3%), surface roughness index (5.5%), human influence index (5.1%), precipitation
seasonality (3.3%), annual water balan@3%), minimum precipitation (3.0%), normalised
difference vegetation index (2.4%) and mean annual temperature (1.5%).

c) ~ 2020520102039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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#1671 Ethiopian hare (Lepusfagani

0.5

oo

06

0.0

05

0.0

n=9

Expert: Zelalem Tolesa, Addis Ababa University

Expert evaluation:
Data: Modern and

Poor
historic

Envelope:Climatic and habitat
Dispersal distance:25km/year @frican leporids, rang 1535)
Status: UNMODELLABLE; Included in final analysis: X

Model evaluation metric

AUC 0.99
Omission rate 0.00
Sensitivity 1.00
Specificity 0.99
Proportion correct 0.99
Kappa 0.56
True Skill Statistic 0.99

Summary: The Ethiopianh a r leidtlsnatic envelope is predicted tbecreaseby 15% with no
latitudinal poleward shift ané& meanincreasein elevation of 200m driven by an increasen

maximumandminimum elevation. 95% of the permutation importance of the model was contributed
to bytemperature seasonalit92.7%) and annual evapotranspiration (5.3%).
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Model evaluation metric

#1771 Tehuantepec jackrabbit(Lepus flavigulari¥

~ AUC 0.99
n=38 _ _ _ o Omission rate 0.00
Expert: Arturo Carillo-Reyes Universidadde Cienciasy Sensitivity 1.00
Artesde Chiapas Specifcity 0.99
Expert evaluation: Poor Proportion correct 0.99
Data: Modern and historic Kappa 095

: True Skill Statistic 0.99

Envelope: Climatic and habitat
Dispersal distance:0.01km/year (Expert)
Status: UNMODELLABLE; Included in final analysis: X

Summary: TheT e huant e p e diodlinmatclenmveldpéis predisted decreasdy 45% with
a~1°mean latitudinal poleward shanda meanincreasen elevation of 450mdriven by an increase

in maximum and minimumelevation. 95% of the permutation importance of the model was
contributed to bytemperature seasonalif81.7%), mean annual temperature (2.7%) and normalised

difference vegetation index (1

7%).
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Model evaluation metric

#1_8| Iberian hare (Lepusgranatensi} AUC 004
n=1675 _ _ Omission rate 0.08
Expert: Pelayo Aceedq University of Porto Sensitivity 0.92
Expert evaluation: Medium Specificity 0.95
Data: Modern and historic Proportion correct 0.95

. . . Kappa 0.81
Envelope:Climatic and habitat True Skill Statistic 0.87

Dispersal distance:7km/year (Expert)
Status: MODELLABLE; Included in final analysis: a

Summary: Thelberianh a r kBodlisatic envelope is prectied toincreaseby 40% with a~1°mean
latitudinal poleward shiftand a meanincreasein elevation of 40m driven by an increasén
maximum elevation. 95% of the permutation importance of the model was contributed to by
maximum precipitation (39.0%), analuevapotranspiration (38.0%), minimum temperature (15.0%)
and maximum temperature (3.0%).

a) ~ 193041900:1949) b) ~ 198051950:2000) c) ~ 2020420102039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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Model evaluation metric

#1971 Abyssinian hare(Lepus habessinicus

a AUC 0.99
n=17 _ _ _ Omission rate 0.00
Expert: Zelalem Tolesa, Addis Ababa University Sensitivity 1.00
Expert evaluation: Medium Specificity 0.99
Data: Modern and historic Proportion correct 0.99

. . . Kappa 0.82
Envelope:Climatic and habitat True Skill Statistic 0.99

Dispersal distance:25km/year (African leporidgange 1535)
Status: MODELLABLE; Included in final analysis: a

Summary: The Abyssinianh a r k@oglisnatic envelope is predicted tiecreaseby 4% with a~4°

mean latitudinal shiftowards the Equataand a meandecreasen elevation of 200m driven by an
decreasdén maximumelevation. 95% of the permutation importance of the model was contributed to
by temperature seasonality (87.6%), annual evapotranspiration (4.9%) and minimum precipitation
(4.1%).
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#2071 Hainan hare (Lepushainanu$

n=

9

Expert: Youhua Chen, Wuhan University, China
Expert evaluation: Good
Data: Modern and historic
Envelope:Climatic and haliat
Dispersal distance:0.01km/yearlgland species, range 0:0101)
Status: MODELLABLE; Included in final analysis: &

Model evaluation metric

AUC

Omission rate

Sensitvity
Specificity

Proportion correct

Kappa

True Skill Statistic

0.99
0.00
1.00
0.99
0.99
0.86
0.99

Summary: The Hainan h a r bidclgmatic envelope is predicted tmcreaseby 4% with no
latitudinal poleward shift ancdh meanincreasein elevation of 20m driven by an increasén
maximumelevation. 95% of the permutation importance of the model watsilooted to byminimum

temperature (71.0%), mean annual temperature (22.8%) and temperature seasonality (5.4%).

Range '000 km2

d) ~ 20505204062069)
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c) ~ 2020420162039)

Black = predicted suitable

envelope

Red polygon= IUCN range
(Lazell, J.et al. 2008)
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Model evaluation metric

#2_1| Black jackrabbit (Lepus insularig AUC 100
n=3 - _ _ o Omission rate 0.00
Expert: Tamara Riga PardelaUniversidad de Ciesias y Sensitivity 1.00
Artes de Chiapas, Mexico Specificity 1.00
Expert evaluation: Good Proportion correct 1.00

) . . Kappa 1.00
Data: Modern and historic True Skill Statitic 1.00

Envelope: Climatic and habitat
Dispersal distance:0.01km/yearIgland species, range 0Q101)
Status: MODELLABLE; Included in final analysis: &

Summary: TheB 1|l ac k | alioklimatib énvelog® s predicted ttecreaseby 100% with a

~0.3 mean latitudinapolewardsshift anda meanincreasén elevation of 50mdriven by arincrease

in both minimum andmaximumelevation. 95% of the permuian importance of the model was
contributed to byprecipitation seasonality (28.6%), minimum precipitation (16.5%), annual water
balance (13.3%), minimum temperature (12.9%), mean annual temperature (7.1%), temperature
seasonality (5.5%), surface roughmeadex (5.0%) and normalised difference vegetation index
(3.2%).

% b,
- .
a) ~ 1930419001949) b) ~ 19804195032000) ¢) ~ 2020420102039)

Black = predicted suitable

envelope
% %;} Red polygon= IUCN range

(Romero Malpica, F.J. & Rangel
Cordero, H. 2008)
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Model evaluation metric

#2271 Manchurian hare (Lepusmandshuricuks

AUC 0.%

n=36 Omission rate 0.08
Expert: Deyan Ge|nstitute ofZoology, Chinese Academy of Sensitivity 0.92
Sciences Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99
: Mod d historic Rappa 0.78
Data: Modern an True Skill Statistic 0.92

Envelope: Climatic and habitat
Dispersal distance:3km/year (Sokolov, V.Eet al, 2009)
Status: MODELLABLE; Included in final analysis: a

Summary: The Manchurianh a r k@odlimatic envelope is predicted tiecreaséy 50% with a~1°
mean latitudinapolewardsshift anda meanincreasein elevation of ¥Om driven by anincreasen
maximumand minmum elevation. 95% of the permutation importance of the model was contributed
to by precipitation seasonality7{.3%), mean annual temperature (10.4%), minimum temperature
(4.5%), normalised difference vegetation index (2.6%) and annual evapotransitatiein

. o

a) ~ 193041900-1949) b) ~ 198051950-2000) c) ~ 2020520102039)

\¢

Black = predicted suitable
envelope

Red polygon=IUCN range
(Smith, A.T. & Johnston, C.H.
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#2371 African savannah hare(Lepus microtiy

n=82

Expert: John Flux, IUCN lagomorph Specialist Group

Expert evaluation: Medium
Data: Modern and historic
Envelope: Climatic only
Dispersal distance:15km/year (Expert)

Status: MODELLABLE; Included in final analysis: a

Model evaluation metric

AUC
Omission

rate

Sensitivity

Specificity

Proportion correct

Kappa

True Skill Statistic

0.93
0.13
0.87
0.99
0.99
0.62
0.86

Summary: The African savannalh a r l@oglimatic envelope is predicted tlecreasdy 15% with
a ~3° mean latitudinalpolewardsshift anda meanincreasein elevation of 400m driven by an
increasen maximum and minimunelevation. 95% of the permutati importance of the model was

contributed to bymean annual temperature (40.9%), maximum temperature (18.5%), annual
evapotranspiration (9.2%), minimum precipitation (6.2%), temperature seasonality (5.4%), mean
annual precipitation (5.4%), minimum temptera (4.9%), precipitation seasonality (4.1%) and

annual water balance (1.7%).

¢) ~ 2020420162039)

Black = predicted suitable

envelope

Red polygon= IUCN range
(Smith, A.T. & JohnstonC.H.
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Model evaluation metric

#2471 Indian hare (Lepusnigricollis)

~ AUC 0.99
n=17 _ _ _Omission rate 0.00
Expert: Gopinathan Maheswaran , Zoological Survey of Indigensitivity 1.00
Expert evaluation: Good Specificity 0.99
Data: Modern and historic Proportion correct 0.99
Envelope: Climatic and habitat Kappa ot 0.59

pe- True Skill Statistic 0.99

Dispersal distance:6km/year Exper)
Status: MODELLABLE; Included in final analysis: a

Summary: ThelIndianh a r @oodlimatic envelope is predicted tecreasédy 10% with a~2° mean
latitudinal polewardsshift and a meanincreasein elevation of 80m driven by an increasén
maximum and minimunelevation. 95% of the permutatioamportance of the model was contributed

to by precipitation seasonality (48.0%), mean annual temperature (14.9%), human influence index
(11.9%), minimum temperature (10.3%), temperature seasonality (7.0%), number of months with a

positive water balance %) and minimum precipitation (1.5%).
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Model evaluation metric

#2517 Woolly hare (Lepus oiostolus AUC oo
n=284 Omission rate 0.11
Expert: Weihe Yang Institute of Zoology, Chinese Academy Sensitivity 0.89
of Sciences Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99

. Kappa 0.63
Data: Only modern True Skill Statistic 0.89

Envelope: Climatic and habitat
Dispersal distance:2.5km/year Asian leporids, range-35)
Status: MODELLABLE; Included in final analysis: &

Summary: TheWoolly h a r keodlimatic envelope is predicted decreasdy 25% with a~1° mean
latitudinal shifttowards the Equat@nda meanincreasdn elevation of €80m driven by an increase

in maximum and minimumelevation. 95% of the permutati importance of the model was
contributed to byminimum precipitation (82.1%), maximum temperature (5.0%), minimum
temperature (4.6%) and annual evapotranspiration (3.8%).

a) ~ 193041900-1949) b) ~ 198051950:2000) c) ~ 20204201062039)
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Red polygon=IUCN range
(Indian CAMP Workshop &
Johnston, C.H. 2008)
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#2671 Alaskan hare (Lepusothug

n=8

Expert: Eric Waltari, City University of New York
Expert evaluation: Medium
Data: Modern and historic
Envelope: Climatic only
Dispersal distance:2km/year §imilar to Arctic harg
Status: MODELLABLE; Included in final analysis: a

Model evaluation metric

AUC 0.99
Omission rate 0.00
Sersitivity 1.00
Specificity 0.99
Proportion correct 0.99
Kappa 0.89
True Skill Statistic 0.99

Summary: The Alaskanh a r leio@lisnatic envelope is predicted tocreaseby 80% with a ~3°
mean latitudinapolewardsshift anda meanincreasen elevation of 4£00m driven by an increasa
minimum elevation. 95% of the permutation importance of medel was contributed to gnnual

evapotranspiration (52.8%), mean annual temperature (26.4%), precipitation seasonality (11.3%) and

mean annual precipitation (5.0%).
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Model evaluation metric

#2717 Burmese hare(Lepus peguensgis

"~ AUC 0.99
n=17 Omission rate 0.00
Expert: Thomas Gray, WWF Greater Mekong Sensitivity 1.00
Expert evaluation: Medium Specifiaty 0.99
Data: Modern and historic Proportion correct 0.99

. . . Kappa 0.58
Envelope: Climatic and habitat True Skill Statistic 0.99

Dispersal distarce: 2.5km/year Asian leporids, range-35)
Status: MODELLABLE; Included in final analysis: &

Summary: The Burmeseh a r laatlisnatic envelope is predicted tocreaseby 40% with a~2°

mean latitudinapolewardsshift anda meanincreasen elevation of 480m driven by an increas@a
minimumand maximurrelevation. 95% of the permutation impamte of the model was contributed

to by temperature seasonality (52.6%), minimum precipitation (32.9%), solar radiation (6.5%) and
mean annual temperature (4.3%).

c) ~ 2020420162039)

Black = predicted suitable
envelope

Red polygon=IUCN range
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Model evaluation metric

#2871 Scrub hare (Lepussaxatiliy AUC 0E
n=39 Omission rate 0.08
Expert: Kai Collins, University of Pretoria Sensitivity 0.92
Expert evaluation: Poor Specificity 097
Data: Only modern Proportion correct 0.97

7 . . Kappa 0.18
Envelope: Climatic and habitat True Skill Statistic 0.89

Dispersal distance:25km/yearn(African leporids, range 135)
Status: UNMODELLABLE; Included in final analysis: X

Summary: The Scrubh a r ld#oglimatic envelope is predicted tiecreaseby 15% with a~2° mean
latitudinal shifttowards the Equatanda meanincreasen elevation of~65m driven by an increase

in maximum andminimum elevation. 95% of the permutation importance of the model was
contributed to byannual evapotranspiration (52.8%), mean annual temperature (26.4%), precipitation
seasonality (11.3%) and mean annual pregtipit (5.0%).
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Model evaluation metric

#2_9| Chinesehare (Lepussinensi} AUC 094
n=141 _ _ _ Omission rate 0.11
Expert: Weihe Yang/nstitute of Zool@y, Chinese Academy Sensitivity 0.89
of Sciences Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99

) . . Kappa 0.81
Data: Modern and historic True Skill Statistic 0.89

Envelope: Climatic and habitat
Dispersal distance:2.5km/year Asian leporids, range-35)
Status: MODELLABLE; Included in final analysis: &

Summary: TheChineseh a r godlimatic envelope is predicted iticreaseby 60% with a~2°mean
latitudinal polewardsshift and a meanincreasein elevation of 25m driven by an increasan
maximumelevation. 95% of the permutation importance of thedeh was contributed to byean

annual temperature (56.5%), temperature seasonality (22.9%), precipitation seasonality (8.0%), mean
annual precipitation (5.4%) and annual evapotranspiration (3.5%).

AN
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Black = predicted suitable
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Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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#3071 Ethiopian highland hare (Lepusstarcki

n

=13

Expert: Zelalem Tolesa, Addis Ababa University
Expert evaluation: Medium
Data: Modern and lstoric
Envelope: Climatic and habitat
Dispersal distance:25km/year @frican leporids, range 135)
Status: MODELLABLE; Included in final analysis: a

Model evaluation metric

AUC
Omissionrate
Sensitivity
Specificity
Proportion correct
Kappa

True Skill Statistic

0.96
0.08
0.92
0.99
0.99
0.86
0.92

Summary: TheEthiopian highlandh a r Bo6limatic envelope is predicted decreaseby 90% with
a~7°mean latitudinal shiftowards the Equat@nda meandecreasen elevation of 440mdriven by

a deereasdn maximumelevation. 95% of the permutatiomportance of the model was contributed

to bytemperature seasonalit§q.6%) and minimum temperature (18.5%).
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Model evaluation metric

#3171 Desert hare(Lepus tibetanys

AUC 0.92

n=>55 Omission rate 0.15
Expert: Chelmala Srinivasulu, Osmania University, India  Sensitivity 0.85
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.99
7 . . Kappa 0.57
Envelope: Climatic and habitat True Skill Statistic 0.85

Dispersal distance:2.5km/year Asian leporids, range-35)
Status: MODELLABLE; Included in final analysis: a

Summary: The Deserth a r bidgclsnatic envelope is predicted tecreaseby 50% with no
latitudinal shifttowards the Equatpbuta meanincreasen elevation of -320m driven by & increase

in maximum elevation. 95% of the permutation importance of thodel was contributed to by
minimum precipitation (54.5%), minimum temperature (19.3%), maximum precipitation (17.3%),
annual evapotranspiration (2.8%) and human influence index (1.7%).

a) ~ 193041900-1949) c) ~ 202052010-2039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(China Red List& Johnston, C.H.
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Model evaluation metric

#3217 Mountain hare (Lepustimidug i Eurasian populations AUC 00l

n=2460 _ _ _ Omission rate 0.08

Expert: Ne i | Reid, Queends Uni veeassiityt y Beloforn st

Expert evaluation: Medium Specificity 0.9

Data: Only modern Proportion correct 0.91

E .| Climati d habitat Kappa 0.74
nvelope. Liimafic and habita True Skill Statistic 0.82

Dispersal distance:2km/year (Expert)
Status: MODELLABLE; Included in final analysis: a

Summary: The Mountainh a r l@oglisnatic envelope is predicted tiecreaséy 10% with a~4°
mean latitudinapolewardsshift and a meandecreasen elevation of 40m driven by a decrease

maximumelevation. 95% of the permutation importance of thaeh was contributed to bgnnual
evapotranspiration (87.9%), temperature seasonality (3.9%), minimum precipitation (2.1%) and

minimum temperature (1.6%).

c) ~ 202020102039)

Black = predcted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.

2008)
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Model evaluation metric

#3317 Irish hare (Lepus timidusibernicug AUC 004
n=706 Omission rate 0.08
Expertt Nei | Rei d, Queends Uni v esansiivityt y Belofoa st
Expert evaluation: Medium Specificity 0.97
Data: Only modern Proportion correct 0.96

7 . . Kappa 0.75
Envelope: Climatic and habitat True Skill Statistic 0.88

Dispersal distarce: 2km/year (Expert)
Status: MODELLABLE; Included in final analysis: a

Summary: Thelrish h a r ®odlimatic envelope is predicted tiecreasdy 50% with a~0.5 mean
latitudinal polewardsshift and a mean decreasein elevation of 40m driven by a decreasm
maximum elevation. 95% of the permutation importance of thedehowas contributed to by
temperature seasonali§4.6%), annual evapotranspiration (41.5%), normalised difference vegetation
index (6.4%), precipitation seasonality (3.6%) and maximum precipitation (2.5%).

c) ~ 2020420162039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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Model evaluation metric

#3417 Mountain hare (Lepus timidus AUC 097

T Eurasian & Irish populations combined Omission rate 007

n=3166 Sensitivity 0.93

Expert: Nei | Rei d, Queenhds Uni v Specdigyt y Be |09 s

Expert evaluation: Medium Proportion correct 0.91
Kappa 0.78

Data: Only modern _ True Skill Statistic 0.84
Envelope:Climaticand habitat

Dispersal distance:2km/year (Expert)

Status: MODELLABLE; Included in final analysis: &

Summary: TheMo u nt ai bioclmatic enbetope is predicted tiecreasey 10% with a~2°
mean latitudinapolewardsshift and a meandecreasén elevation of 40m driven by a decreasa
maximumelevation. 95% of the permutation importance of thaxleh was contributed to bgnnual
evapotranspiration (87.6%), temperature seasonality (4.1%), minimum precipitation (2.1%) and

minimum temperature (1.6%).
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#3571 Tolai hare (Lepustolai) Model evaluation metric

AUC 0.94

n=316 Omission rate 0.11
Expert: Chelmala Srinivasulu@smania Univesity, India Sensitivity 0.89
Expert evaluation: Medium Specificty 0.9
Data: Only modern Proportion correct 0.98
7 . . Kappa 0.76
Envelope: Climatic and habitat True Skill Statistic 0.88

Dispersal digance: 2.5km/year Asian leporids, range-35)
Status: MODELLABLE; Included in final analysis: a

Summary: TheTolai h a r lEoglisnatic envelope is predicted tacreaseby 70% with a~3° mean
latitudinal polewardsshift and a meanincreasein elevation of 280m driven by an igreasein
maximum elevation. 95% of the permutation importance of thedehowas contributed to by
temperature seasonality (43.5%), maximum temperature (17.3%), mean annual temperature (15.2%),
precipitation seasonality (9.6%), annual evapotranspiration (4.6%), mean annual precipitation (3.7%)
and minimum precipitation (1.8%).
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Red polygon= IUCN range
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#3617 White-tailed jackrabbit (Lepustownsendi Mode| evaluation metric

AUC 0.94

n=275 Omission rate 0.10
Expert: Eric Waltari, Ciy University of New York Sensitivity 0.90
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.99
7 . . Kappa 0.76
Envelope: Climatic and habitat True Skill Statistic 0.89

Dispersal distance:18.9km/year l{.Am. leporids, range-25)
Status: MODELLABLE; Included in final analysis: a

Summary: TheWhitet ai | e d jbadirkaticaebvblope i6 gredicted decreasdy 10% with

a ~4° mean latitudinalpolewardsshift anda meanincreasein elevation of 200m driven by &
increasen minimum elevation. 95% of the permutation imparta of the model was contributed to
by mean annual temperature (62.5%), maximum temperature (28&%ferature seasonalit§.4%)
and annual evapotranspiration (1.6%).

c) ~ 20204201062039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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Model evaluation metric

#3_7| Yarkand hare (Lepus yarkandensis AUC 005
n=49 _ _ _ Omission rate 0.10
Expert: Weihe Yang)nstitute of Zoolgy, Chinese Academy Sensitivity 0.9
of Sciences Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99

) . . Kappa 0.74
Data: Modern and historic True Skill Statistic 0.90

Envelope: Climatic and habitat
Dispersal distance:2km/year (Smith & Xie, 2008)
Status: MODELLABLE; Included in final analysis: &

Summary: TheY a r k a n dbiotlimaticeed\velope is predicted tecreasdy 100% with a~1°
mean latitudinal shiftowards the Equatanda meanincreasen elevation of 4000m driven by an
increasein minimum elevation. 95% of the permutation impamte of the model was contributed to
by minimum precipitation (58.8%), maximum precipitation (16.3%), mean annual precipitation
(11.9%) and minimum temperature (11.7%).

a) ~ 193041900-1949) b) ~ 198051950:2000) c) ~ 20204201062039)

Black = predicted suitable envelog

% Red polygon= IUCN range
- ) (Smith, A.T. & Johnston, C.H.
i 2008)
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#381 Sumatran striped rabbit (Nesolagus netschéri

n=11

Expert: Hariyo WibisonoWildlife Conservation Society,

Indonesia

Expert evaluation: Poor

Data: Modern and historic
Envelope:Climaticand habitat
Dispersal distance:0.01km/year (Expert)

Status: UNMODELLABLE; Included in final analysis: X

Summary: TheSumat r an

an increasén minimum elevation. 95% of the permutation importance of the model was contributed

Model evaluation metric

AUC 0.99
Omission rate 0.00
Sensitivity 1.00
Specificity 0.99
Proportion correct 0.99
Kappa 0.95
True Skill Statistic 0.99

s tbiodlirpatcenvelapd ib prediéies] decreasdy 91% with
a~1°mean latitudinal shiftowards the Equatanda meanincreasen elevation of 330mdriven by

to bytemperature seasonality (99.3%).

a) ~ 19301900:1949)

b) ~ 198051950:2000)
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#3917 Annamite striped rabbit (Nesolagus timminji

n=4

Expert: Thomas GrayWWF Greater Mekon& Andrew
Tilker, University of Texad\ustin
Expert evaluation: Poor
Data: Only modern

Envelope:Climaticand habitat
Dispersal distance:10km/year (Expert)
Status: UNMODELLABLE; Included in final analysis: X

Model evaluation metric

AUC

Omission rate
Sensitivity
Specificity
Proportion correct
Kappa

True Skill Statistic

0.99
0.00
1.00
0.99
0.99
0.50
0.99

Summary: The Annamites t r i p e dbiodliraabcbenveldps is predicted tiecreas by 1500%
with a ~0.3 mean latitudinal shiftowards the Equatasind a meandecreasein elevation of 20m

driven by an dereasein minimum elevation. 95% of the permutation importance of the model was
contributed to bysolar radiation (43.3%), minimumrtgwerature (30.0%), mean annual temperature

(14.1%), human influence index (6.4%) and annual evapotranspiration (2.3%).
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Model evaluation metric

#4_O| Alpine pika (Ochotona alping AUC 099
n=16 _ _ _ _ _ Omission rate 0.00
Expert: Sumiya Ganzorig-Hokkaido University Sensitivity 1.00
Expert evaluation: Poor Specificity 0.99
Data: Modern and historic Proportion correct 0.99

. . . Kappa 0.29
Envelope: Climatic and habitat True Skill Statistic 0.99

Dispersal distance:10km/year §imilar ecology td.pallas)
Status: UNMODELLABLE; Included in final analysis: X

Summary: TheAl p i n ebioplim&tiaeheelope is predicted decreasdy 10% with a~4° mean
latitudinal polewardsshift and a mean decreasein elevation of 80m. 95% of the permutation
importance of tB model was contributed to byinimum precipitation (50.1%), mean annual
temperature (31.1%), number of months with a positive water balance (10.9%), minimum temperature
(2.3%) and annual evapotranspiration (1.3%).

c) ~ 20204201062039)

a) ~ 19301900-1949)

Black = predicted suitable
envelope

S e o
T e -

—_—

-~
Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
2008)
d) ~ 2050920402069) e) ~ 2080%2070-2099)
= o= E1100 E 0- E
= 5600 = 5 = E E |
Z5apg ER S 1050 + Z o £ 6000
S 5200 2 §1DUU — g 5800
5000 — 5 514 B ggp o 5 -100 = 5500
24800 5 S0 £ 900 - = s0 % a0
S 4600 | = i 5 = -150 o %5400
e« T LI = 49 T\ T T S 850 — 1 T 1 = 1 L = T LI
=) o ooo = o o oo = o o oo o o o oo ] o oo o
(2] L T = ) (] 0w 4w o o Lo R o I e = o W 4w D o Lo R o I e =
[=:3 omoo oo o o oo o o m O O o [=:3 [ S e o Y o o [y R o I o i o}
— — O O — — 00N — — OO — — Ot — — OOy
HIl Hilliness MaxPrec MaxTemp MinPrec
10T T 10T 10T ™ 10T ™ 10 T ™
0.5% 0.4% 0% 50.1%
us . 05 . us . 05 . us .
0.6%
0ok 4 ook E ook 4 0.0 b=t 4 ook
o 64 - 0.538 o 1237 -a8 a2 ] a7
MinTemp PrecSea RealMAR RealMAT TempSea
1T ™ 10T B 1T — 10T ™ 10T
2.3% 0.4% 1.0% 31.1% 0.8%
usf - 0s . 05 —-l\ - nsf - usf
0ok e 0.0 E == 0.0k e 0ok e 0.0
517 233 ] 220 o 4301 242 206 144 22180
etpsum ndvi radiati whann whpos
1o ™ 10T ™ ] ™ 10T ™ 10T
0.2% 0.1%
1.3% 0.2% 10.9%
05t 1 s —f\-- 0.5 1 s -J\ 1 osf 1
ook 4 ook B ook 4 0ok 4 00 A-
1481 70,508 -0.380 0.083 25 528 3003013 6741 4334382 ] 12



#4171 Silver pika (Ochotonaargentatg

n=4

Expert: Andrew Smith, Arizona State University
Expert evaluation: Poor

Data: Only modern

Envelope: Climatic and habitat
Dispersal distance:3km/year Asian pikas, range-15)
Status: UNMODELLABLE; Included in final analysis: X

Model evaluation metric

AUC 1.00
Omission rate 0.00
Sensitivity 1.00
Specificity 1.00
Proportion correct 1.00
Kappa 1.00
True Skill Statistic 1.00

Summary: TheSilverp i k l@oglimatic envelope is predicted tiecreasdy 80% with a~4° mean
latitudind polewardsshift anda meanincreasein elevation of 360m driven by an increase in
minimum elevation95% of the permutation importance of the model was contributedrortyum
precipitation 62.7%), human influence index (17.1%), mean annual prewguté8.6%), minimum
temperature (5.4%) and annual evapotranspiration (1.8%).
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Model evaluation metric

#4_2| Gansupika (Ochotonacansu$ A0C 0%E
n=38 _ _ _ _ Omission rate 0.11
Expert: Andrew Smith, Arizona State University Sensitivity 0.89
Expert evaluation: Medium Specificity 0.99
Data: Modern and historic Proportion correct 0.99

. . . Kappa 0.61
Envelope: Climatic and habitat True Skill Statistic 0.89

Dispersal distance:1.5km/year Similar ecology tdD.royle)
Status: MODELLABLE; Included in final analysis: a

Summary: The Gansup i k kicklisnatic envelope is predicted ttecreaseby 60% with a~0.4°
mean latitudinal shiftowards the Equataanda meanincreasen elevation of 230m driven by an
increase in minimum elevatio®5% of the permutation importe@ of the model was contributed to
by minimum precipitation§9.8%) and minimum temperature (6.9%).

c) ~ 2020420106-2039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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Model evaluation metric

#4_3| Collared pika (Ochotona collari} AUC 005
n=193 _ _ _ o o Omission rate 0.10
Expert: Hayley Lanier University of Michigan& David Hik,  Sensitivity 0.90
University of Alberta Specificity 0.99
Expert evaluation: Poor Empor“o” correct 8'22
) . . appa .
Data: Modern and historic True Skill Statistic 0.90

Envelope:Climaticand habitat
Dispersal distance:1km/year(Expert)
Status: UNMODELLABLE; Included in final analysis: X

Summary: TheCo | | ar eldoclipatick ea@lepe is predicted tocreaseby 20% with a~2°

mean latitudinapolewardsshift anda meandecreasen elevation of $40m. 95% of the permutation
importance of the model was contributed to dmnual evapotranspiration (86.7%), mean annual
temperature (3.3%), normalised difference vegetation index (3.2%) and maximum temperature

(2.0%).

v
S

a) ~ 193041900-1949) c) ~ 2020520102039)

Black = predicted suitable

e
- = < envelope
i Red polygon= IUCN range
* .
. (Smith, A.T. & Johnston, C.H.
2008)
d) ~ 2050420402069) e) ~ 2080§20702099)
™ e E —_ —
2800 T e S1050 £ o Ess00
— o - — —
22400 Ehat 2 1000 £ 27 5 4400
izznu — H 64.0 % 950 : -5 £ 4300
£'2000 B 635 c - S 4200
o] o B3 T goo £ -10 &
o T T T T = ! T T T 1 = T L | = 1 LS —— =4100 1 T T T
=) o oo o = o o oo ] o o oo = o o oo o o o oo
(2] [ I T v o L= I e =) o e =) (] L R e = ) o W Oy 0o
[=:3 o oo o o mo oo o moo oo o [np R e i o o ) o ;oo oo
-— — 0T — — 0400 — — Od OO — — Od O -— — 0o
HIl Hilliness MaxPrec MaxTemp MinPrec
10T 3 10 ™ 1T ™ 10 FT ™ 1o ™
0.8% 0% 2.0% 0.5%
s 1 05t 1 05| 4 s | 1 05t 1
0.5%
nok B nok B ook 4 no b B nok B
0 84 [ 0442 [ 1012 80 458 [ 203
MinTemp PrecSea RealMAR RealMAT TempSea
1LOFT ™ 1OF—T ™ 1OFT ™ 1OFT ™ 1T ™
0.1% 0% 3.3% 1.0%
nﬁ_-/\]_.70/0 _ DE_-/\_ ”'-N i nﬁ_-/\ - /\_
0ok B nok B ook 4 0o b B 0o B
402 232 7 187 18 3004 184 208 268 21845
etpsum ndvi radiation whann whpos
10F T 10F Bl == 0.10 ™ 10 FT ™ 1T 0.10
1% 1%
0, 0, 0,
05 \ 86.7% | 05 \ 3.2% | 05 M ns—J\ 0% 1 05t .
0.0 b=t J 0.0 bt J ook 0ok 0.0 A—
12

1.077 TE6.704 -0.030 0.0e3 25.526 3003013 -44.686 3045047 1



Model evaluation metric

#4471 Plateaupika (Ochotonacurzoniaé

i AUC 0.94
n=131 _ _ _ _ Omission rate 0.11
Expert: Andrew Smith, Arizona State University Sensitivity 0.89
Expert evaluation: Good Specificity 0.99
Data: Only modern Proportion correct 0.99

7 . . Kappa 0.76
Envelope: Climaticand habitat True Skill Statistic 0.88

Dispersal distance:0.1km/year (Expert)
Status: MODELLABLE; Included in final analysis: a

Summary: ThePlateayp i k Aodlimatic envelope is predicted decreasdy 30% with a~1°mean
latitudinal shifttowards the Equat@nda meanincreasan elevation of ¥00mdriven by an increase

in minimum and maximumelevation 95% of the permutiin importance of the model was
contributed to byminimum precipitation 48.0%), maximum temperature (42.0%) and annual
evapotranspiration (6.8%).

c) ~ 20204201062039)

Black = predicted siable
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Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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#4571 Daurian pika (Ochotona dauurich Model evaluation metric

- AUC 0.%
n=131 _ _ _ _ Omission rate 0.10
Expert: Andrew Smith, Arizona State University Sensitivity 0.90
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.99

7 . . Kappa 0.66
Envelope: Climatic and habitat True Skill Statistic 0.89

Dispersal distance:0.1km/year (Similar ecology t®.curzoniag
Status: MODELLABLE; Included in final analysis: a

Summary: TheDa u r i a nbiogimakicaedvslope is predicted ttecreaseby 25% with a~1°
mean latitudinapolewardsshift anda meandecreasen elevation of 60m. 95% of the permutation
importance of the model was contributed tonfipimum precipiation ©2.3%) and number of months
with a positive water balance (2.7%).

c) ~ 202020102039)

Black = predicted suitable
envelope

Red polygon=IUCN range
(Smith, A.T. & Johnston, C.H
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#4671 Chinese redpika (Ochotonaerythrotig

n=39

Expert: Andrew Smith, Arizona State University
Expert evaluation: Poor

Data: Modern and historic
Envelope: Climatic and habitat
Dispersal distance:3km/year Asian pikas, range-15)
Status: UNMODELLABLE; Included in final analysis: X

Model evaluation metric

AUC 0.%
Omission rate 0.10
Sensitivity 0.90
Specificity 0.99
Proportion correct 0.99
Kappa 0.53
True Skill Statistic 0.89

Summary: The Chinese reg i k ldodlimatic envelope is predicted tiecreasdy 20% with a~3°

mean latitudinapolewardsshift anda meandecreasan elevation of 2400m driven by a derease in
minimum elevation95% of the permutain importance of the model was contributed toriigimum

precipitation 87.2%), minimum temperature (7.2%) and mean annual temperature (2.9%).
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#4771 F o r r e s t(@clotomaifokres)i

n

=9

Expert: Andrew Smith, Arizona State University
Expert evaluation: Poor
Data: Only modern
Envelope: Climatic and habitat
Dispersal distance:3km/year Asian pikas, range-15)

Status: UNMODELLABLE; Included in final analysis: X

Model evaluation metric

AUC 0.95
Omission rate 0.10
Sensitivity 0.90
Specificity 0.99
Propotion correct 0.99
Kappa 0.53
True Skill Statistic 0.89

Summary: TheF o r r e s t lboslimati¢ dnvelope is predicted tiecreaseéoy 40% with a~1°

mean latitudinapolewardsshift anda meanincreasan elevation of 600m driven byan increase in
maxmum elevation95% of the permutation importance of the model was contributedrtortyum
precipitation 86.8%), temperature seasonality (20.6%), normalised difference vegetation index
(12.1%), maximum temperature (9.3%), precipitatgeasonality (7.6%), human influence index
(6.2%) and surface roughness index (4.2%).
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Model evaluation metric

#4871 G| o v pika {Oxhotonagloveri)

- AUC 0.9
n=22 _ _ _ _ Omission rate 0.00
Expert: Andrew Smith, Arizona State University Sensitivity 1.00
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.99

7 . . Kappa 0.65
Envelope: Climatic and habitat True Skill Statistic 0.9

Dispersal distance:3km/year Asian pikas, range-15)
Status: MODELLABLE; Included in final analysis: a

Summary: TheG| o v g ir Kiaodlisnatic envelope is predicted tecreasdy 50% with a~0.5’

mean latitudinapolewardsshift anda meanincreasan elevation of 270m driven by @ increase in
minimumand maximurrelevation 95% of he permutation importance of the model was contributed

to by minimum precipitation 46.3%), minimum temperature (28.8%), mean annual temperature
(12.7%), human influence index (3.8%), temperature seasonality (3.1%) and precipitation seasonality

(1.8%).

c) ~ 202020102039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.

2008)
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Model evaluation metric

#4971 Ho f f mgkan(@chotonahoffmannj

- AUC 0.99
n=> _ _ Omission rate 0.00
Expert: Andrey LissovskyZoological Miseum of Moscow Sensitivity 1.00
State University Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99
Data: Modern and historic Kappa 0.91

: True Skill Statistic 0.99

Envelope:Climaticand habitat
Dispersal distance:3km/year Asian pikas, range-15)
Status: MODELLABLE; Included in final analysis: &

Summary: TheHo f f ma n k l@adlimatic envelope is predicted tiecreasdy 90% with a~1°

mean latitudinal shiftowards the Equataind a meanincreasen elevation of 470m driven by an
increase in minimum elevatio®5% of the permutation imp@ance of the model was contributed to

by precipitation seasonality (73.2%), mean annual temperature (12.6%), minimum temperature (6.5%)
and minimum precipitation (5.3%).
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Model evaluation metric

#5071 Siberian pika (Ochotonahyperbored

AUC 0.97

n=16 Omission rate 0.06
Expert: Julia Witczuk,WarsawAgricultural University, Sensitivity 0.%
Poland Specificity 0.99
Expert evaluation: Poor Proportion correct 0.99
 Mod d historic RaRRe e 029
Data: Modern an True Skill Statistic 0.93

Envelope:Climaticand habitat
Dispersal distance:10km/year (Similar ecology t0.alpina
Status: UNMODELLABLE; Included in final analysis: X

Summary: The Siberianp i k lziog@lisnatic envelope is predicted tecreaséoy 100% with a~5°

mean latitudinapolewardsshift anda meanincreasan elevation of 200m driven by an increase in
minimum and maximum elevatio®5% of the permutation importance of the model was contributed
to by mean annual temperature (72.5%), annual evapotranspiration (10.4%), minimumagirecipi
(6.4%), human influence index (2.8%), normalised difference vegetation index (2.6%) and annual
water balance (1.8%).

c) ~ 202020102039)

Black = predicted suitable
envelope

Red pdygon = IUCN range
(Smith, A.T. & Johnston, C.H.
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#51i Ili pika (Ochotona iliensis Mode| evaluation metric

. AUC 0.99
n=11 _ _ _ _ Omission rate 0.00
Expert: Andrew Smith, Arizona State University Sensitivity 1.00
Expert evaluation: Poor Specificity 0.99
Data: Only modern Proportion correct 0.99
E .| Climati d habitat Kappa 0.55

nvelope. Liimaticand habitat - , True Skill Statistic 0.99
Dispersal distance:lkm/year (Similar ecology t@.koslavi)

Status: UNMODELLABLE; Included in final analysis: X
Summary: Thel | i piaclimatiz envelope is predicted tiecreasey 20% with a~1° mean

latitudinal polewardsshift and a meanincreasein elevation of 80m. 95% of the permutation
importance 6 the model was contributed to bgninimum precipitation (52.7%), minimum
temperature (22.2%), mean annual temperature (8.8%), maximum precipitation (6.5%), temperature
seasonality (3.0%) and human influence index (2.2%).

c) ~ 20204201062039)

Black = predicted suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
2008)
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#5271 K o z | pika §Oxhotonakoslow) Model evaluation meri%gg

. AUC
n=>5 _ _ _ _ Omission rate 0.00
Expert: Andrew Smith, Arizona State University Sensitivity 1.00
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.99
7 . . Kappa 0.86
Envelope: Climatic and habitat True Skill Statistic 0.9

Dispersal distance:1lkm/year (Expert)
Status: MODELLABLE; Included in final analysis: a

Summary: The Ko z | @ v & &idclsnatic envelope is predicted wecreaseby 100% (total
extinctior). 95% of the perntation importance of the model was contributed tontgan annual
precipitation (66.8%), minimum precipitation (24.2%) and human influence index (5.8%).
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#5371 Ladak pika (Ochotona ladacensjs

n=18

Expert: Andrew Smith, Arizona State University
Expert evaluation: Medium
Data: Modern and historic
Envelope: Climatic and habitat
Dispersal digance: 0.05km/year (Similar ecology ©.curzoniag
Status: MODELLABLE; Included in final analysis: a

Model evaluation metric

AUC 0.99
Omission rate 0.00
Sensitivity 1.00
Specificity 0.9
Proportion correct 0.99
Kappa 0.63
True Skill Statistic 0.99

Summary: ThelL a d a k bjpdlirkaticoesvelope is predicted tiecreasdy 70% with a~1° mean
latitudinal shift towards the Equatoand a meanincreasein elevation of 4400m driven by an
increase in minimunand maximurnelevation 95% of the permutain importance of the model was

contributed to bymean annual precipitatiod7.9%), minimum precipitation (41.7%) and minimum

temperature (5.7%).
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Model evaluation metric

#5471 Large-earedpika (Ochotonamacroti9

a AUC 0.%
n=49 _ _ _ _ Omission rate 0.10
Expert: Nishma DahalNational Centréor Biological Sensitivity 0.90
Sciences, India Specificity 0.99
Expert evaluation: Medium Proportion correct 0.99
Data: Modern and historic Kappa ot 043

: True Skill Statistic 0.89

Envelope: Climatic andhabitat
Dispersal distance:1km/year (Similar ecology t@.roylei
Status: MODELLABLE; Included in final analysis: &

Summary: ThelLargeearedp i k kdodlimatic envelope is predicted tiecreaséy 40% with a ~1°
meanlatitudinal shifttowards the Equataanda meanincreasein elevation of 880m driven by an
increase in minimum elevatio®5% of the permutation impance of the model was contributed to

by minimum precipitation (87.3%), minimum temperature (5.8%) and mean annual temperature
(2.1%).

c) ~ 202020102039)

- Black = predicted suitable enlape

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.
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Model evaluation metric

#5571 Nu b r a 6 €chptonk rubrica

A AUC 0.99
n=13 _ _ _ _ Omission rate 0.00
Expert: Nishma DahalNational Centréor Biological Sensitivity 1.00
Sciences, India Specificity 0.99
Expert evaluation: Medium Proportion cerect 0.99
Data: Only modern Kappa ot 0.35

- Only True Skill Statistic 0.99

Envelope:Climaticand habitat
Dispersal distarce: 0.05km/year (Similar ecology ©.curzoniag
Status: UNMODELLABLE; Included in final analysis: X

Summary: The Nu b r a 6 s biogimakicaehwelope is predicted tocreaseby 1% with no
latitudinal polewards shift, bud meanincreasein elevation of~200m driven by an increase in
minimumand maximunrelevation 95% of the permutation importance of the model was contributed
to by minimum precipitation{6.1%) and mean annual temperature (20.9%).

a) ~ 193041900-1949) b) ~ 198051950:2000) ¢) ~ 2020520102039)

Black = predicted suitable
envelope

Red polygon=IUCN range
(Smith, A.T. & Boyer, A. F.
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Model evaluation metric

#5671 P a | | p&ka (©@chotonapallasi) 20 555
n=19 Omisson rate 0.00
Expert: Andrew Smith, Arizona State University Sensitivity 1.00
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.99

. . . Kappa 0.46
Envelope: Climatic and habitat True Skill Statistic 0.99

Dispersal distance:10km/year (Sokolov, V.Eet al., 2009)
Status: MODELLABLE; Included in final analysis: a

Summary: The P a | | pai skdastlisnatic envelope is predicted ttecreaseby 60% with a ~2°
meanlatitudinal polewardsshift anda meanincreasen elevation of 40m driven by an increase in
minimum elevation95% of the permutation importance of thedel was contributed to bginimum
precipitation 46.1%), mean annual precipitation (35.5%), mean annual temperature (9.4%) and
minimum temperature (6.7%).

a) ~ 193041900.1949) b) ~ 198051950:2000) c) ~ 20204201062039)

Black = predicted suitable

e - 3 F = envelope
- ~ = — ] i, Red polygon= IUCN range

(Smith, A.T. & Johnston, C.H.

2008)
d) ~ 2050920402069) e) ~ 2080$20702099)
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Model evaluation metric

#5717 American pika (Ochotona princeps

"~ AUC 0.95
n=670 _ _ _ _ Omission rate 0.10
Expert: Andrew Smith, Arizona State University Sensitivity 0.9
Expert evaluation: Medium Specificity 0.99
Data: Only modern Proportion correct 0.98
Envelope: Climatic and habitat Kappa 0.87

pe. True Skill Statistic 0.89

Dispersal distance: 16.1km/year (Expert)
Status: MODELLABLE; Included in final analysis: &

Summary: TheAme r i ¢ a bioclpnatic andedope is predicted tecreasey 25% with a ~1°
meanlatitudinal polewardsshift anda meandecreasen elevation of 40m driven by an decrease in
minimum elevation 95% of the permutation importance of ttmedel was contributed to hyean
annual temperature (88.1%), annual evapotranspiration (5.0%) and maximum temperature (2.8%).

c) ~ 202020102039)

Black = predicted suitable
envelope

Red polygon=IUCN range
(Beever, E. & Smith, A.T. 2011)

d) ~ 2050920402069) e) ~ 2080%2070-2099)
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#58i Little pika (Ochotonapusilla) Mode| evaluation metric

A AUC 0.98
n=30 _ _ _ _ Omission rate 0.13
Expert: Andrew Smith, Arizona State University Sensitivity 0.87
Expert evaluation: Medium Specificity 0.99
Data: Modern and historic Proportion correct 0.99

. . . Kappa 0.58
Envelope: Climatic and habitat True Skill Statistic 086

Dispersal distance:4km/year (Sokolov, V.Eet al,, 2009)
Status: MODELLABLE; Included in final analysis: a

Summary: ThelLittle p i k kio@lisnatic envelope is predicted iacreaseby 20% with a ~1° mean
latitudinal polewardsshift and a meanincreasein elevation of ¥Om driven by an increase in
maxmum elevation 95% of the permutation importance of the delbwas contributed to by
temperature seasonality (70.2%), annual water balance (13.3%), mean annual temperature (10.2%)
and minimum temperature (4.5%).

a) ~ 193041900-1949) b) ~ 198051950-2000) c) ~ 2020520102039)

Black = predi¢ed suitable
envelope

Red polygon= IUCN range
(Smith, A.T. & Johnston, C.H.

2008)
d) ~ 205020402069) e) ~ 2080¢20702099)
0% 0% 0% 0% 1.1%
4.5% 0.6% 0% 10.2% 70.2%
0% 0% 0% 13.3% 0%
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