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Supplementary Figure S1. Distribution of each variable included in the model, across all the considered time periods: past (LGM, MH), current 40 

and future. 41 
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44 

 45 

Supplementary Figure S2. Distribution of differences between variables in future and in 46 

present. Solid lines for the study area and dashed lines for the current occurrences. BIO1 = 47 

annual mean temperature; BIO3= Isothermality (BIO2/BIO7); BIO7 = temperature annual 48 

range (max. temperature of warmest month - min. temperature of coldest month); BIO9 = 49 

mean temperature of driest quarter; BIO15 = precipitation seasonality (coefficient of 50 

variation); BIO16 = precipitation of wettest quarter; BIO18 = precipitation of warmest quarter. 51 
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 54 

Supplementary Figure S2. (Continuation). Distribution of differences between variables in 55 

future and in present. Solid lines for the study area and dashed lines for the current 56 

occurrences. BIO1 = annual mean temperature; BIO3= Isothermality (BIO2/BIO7); BIO7 = 57 

temperature annual range (max. temperature of warmest month - min. temperature of coldest 58 

month); BIO9 = mean temperature of driest quarter; BIO15 = precipitation seasonality 59 

(coefficient of variation); BIO16 = precipitation of wettest quarter; BIO18 = precipitation of 60 

warmest quarter. 61 
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 63 

Supplementary Figure S3. Regions (in green) where current suitability is higher than 0.03. 64 

 65 
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Source/Reference 

GBIF | https://www.gbif.org/ 

iNaturalist | https://www.inaturalist.org/observations 

Flora Croatica Database | https://hirc.botanic.hr/fcd/Search.aspx 

Online Atlas of the British and Irish flora | https://www.brc.ac.uk/plantatlas/ 

FAO | http://www.fao.org/geonetwork/srv/en/metadata.show?id=56996 

Portal to the Flora of Italy |  

http://dryades.units.it/floritaly/index.php?procedure=taxon_page&tipo=all&id=3730 

Nadya Wahid | Personal communication 

Acta Plantarum - Flora delle regioni italiane |  

https://www.actaplantarum.org/flora/flora_info.php?id=503730 

Santiso et al. 1 

Ribeiro et al. 2 
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Supplementary Table S1. Data gathering sources. 68 
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Variable Code Unit 

Monthly average minimum temperature tmin °C * 10 

Monthly average maximum temperature tmax °C * 10 

Annual mean temperature BIO1 °C * 10 

Mean diurnal range (mean of monthly (max temp - min temp)) BIO2 °C * 10 

Isothermality (BIO2/BIO7) (* 100) BIO3 % 

Temperature seasonality (standard deviation *100) BIO4 - 

Max. temperature of warmest month BIO5 °C * 10 

Min. Temperature of Coldest Month BIO6 °C * 10 

Temperature annual range (BIO5-BIO6) BIO7 °C * 10 

Mean temperature of wettest quarter BIO8 °C * 10 

Mean temperature of driest quarter BIO9 °C * 10 

Mean temperature of warmest quarter BIO10 °C * 10 

Mean temperature of coldest quarter BIO11 °C * 10 

Annual precipitation BIO12 mm 

Precipitation of wettest month BIO13 mm 

Precipitation of driest month BIO14 mm 

Precipitation seasonality (coefficient of variation) BIO15 % 

Precipitation of wettest quarter BIO16 mm 

Precipitation of driest quarter BIO17 mm 

Precipitation of warmest quarter BIO18 mm 

Precipitation of coldest quarter BIO19 mm 

Elevation - m 

Slope - degrees 

 70 

Supplementary Table S2. Original set of the 23 environmental variables (climatic and 71 

topographic) that were selected for modelling. 72 

  73 
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ID Taxon Country Site name Latitude Longitude 
Data 
type 

Age 
oldest 

Period Reference 

1 Arbutus Spain Navarrés 39.1000 -0.6833 p 34151 
Late 

Pleistocene 
3 

2 A. unedo Portugal Serra do Sicó 39.9233 -8.5399 m 23920* 
Late 

Pleistocene 
4 

3 Arbutus Spain Verdeospesoa mire 43.0550 -2.8614 p 21329 
Late 

Pleistocene 
5 

4 Arbutus Spain Siles lake 38.3890 -2.5095 p 19427 
Late 

Pleistocene 
6 

5 A. unedo Spain PRD-4 42.5333 -8.5167 p 12451 
Late 

Pleistocene 
7 

6 Arbutus France Biot 43.8000 7.1000 p 11176 
Early-Middle 

Holocene 
8 

7 A. unedo Tunisia Majen Ben H'mida 37.1333 9.0833 p 10975 
Early-Middle 

Holocene 
9 

8 A. unedo Italy Lago dell'Accesa 42.9879 10.8952 p 10388 
Early-Middle 

Holocene 
10 

9 Arbutus Crete Aghia Galini 35.1083 24.6944 p 10268 
Early-Middle 

Holocene 
11 

10 A. unedo Spain Canaleja 40.9000 -2.4500 p 10241 
Early-Middle 

Holocene 
12 

11 Arbutus Italy Lago dell'Accesa 42.9875 10.8924 p 10042 
Early-Middle 

Holocene 
13 

12 A. unedo Corsica Bastani 42.0658 9.1342 p 8971 
Early-Middle 

Holocene 
14 

13 Arbutus Greece Lake Voulkaria 38.8667 20.8333 p 7969 
Early-Middle 

Holocene 
15 

14 Arbutus Italy Pavullo nel Frignano 44.3201 10.8387 p 7578 
Early-Middle 

Holocene 
16 

15 A. unedo France Embouchac 43.5664 3.9167 p 7498 
Early-Middle 

Holocene 
17 

16 Arbutus Sardinia Sa Curcurica 40.4555 9.7875 p 7219 
Early-Middle 

Holocene 
18 

17 Arbutus Greece Lake Lerna 37.5778 22.7281 p 7203 
Early-Middle 

Holocene 
19 

18 A. unedo Portugal Lagoa Travessa II 38.3044 -8.7725 p 7122 
Early-Middle 

Holocene 
20 

19 Arbutus Italy Lago del Greppo 44.1199 10.6738 p 6969 
Early-Middle 

Holocene 
21 

20 Arbutus Spain Sierra de Gádor 36.9316 -2.9050 p 6913 
Early-Middle 

Holocene 

22 
 

21 A. unedo France Saint Sauveur 43.5664 3.9167 p 6811 
Early-Middle 

Holocene 

23 
 

22 Arbutus Turquia Ova Gülü 36.2667 29.3000 p 6808 
Early-Middle 

Holocene 
24 

23 Arbutus France Tourves 43.4131 5.9107 p 6783 
Early-Middle 

Holocene 
25 

24 A. unedo Portugal Barbaroxa de Baixo 38.0791 -8.8098 p 6674 
Early-Middle 

Holocene 
26 

25 Arbutus Israel Ein Gedi 31.4189 35.3883 p 6230 
Early-Middle 

Holocene 
27 

26 A. unedo Italy 
Lago di 
Massaciuccoli 

43.8378 10.3308 p 6071 
Early-Middle 

Holocene 
10 

27 Arbutus Spain El Sabinar 38.2000 -2.1167 p 5994 
Early-Middle 

Holocene 

28 
 

28 Arbutus Ireland Derrycunihy Wood 51.9628 -9.5819 p 5872 
Early-Middle 

Holocene 
29 

29 A. unedo Italy 
Lago di 
Massaciuccoli 

43.8378 10.3308 p 5757 
Early-Middle 

Holocene 
10 

30 A. unedo Tunisia Majen El Orbi 37.1492 9.0991 p 5269 
Early-Middle 

Holocene 
9 

31 A. unedo Portugal Lagoa Travessa II 38.3044 -8.7725 p 5213 
Early-Middle 

Holocene 
20 

32 Arbutus Greece Trikhonis 5 38.5737 21.5454 p 5129 
Early-Middle 

Holocene 
30 

33 Arbutus Spain Es Grau 39.9481 4.2586 p 4720 
Early-Middle 

Holocene 
31 

34 Arbutus Greece Litochoro 40.1389 22.5461 p 4283 
Early-Middle 

Holocene 
32 

35 Arbutus Ireland Rough Island 52.0313 -9.5332 p 4210 
Early-Middle 

Holocene 
33 

36 A. unedo Spain Culazón 43.2328 -4.4892 p 4160 Late Holocene 34 

37 A. unedo Spain Peña Negra 40.3347 -5.7922 p 3976 Late Holocene 35 

38 Arbutus Croatia Bokanjacko 44.1833 15.2333 p 3964 Late Holocene 36 

39 Arbutus Spain El Maíllo mire 40.5467 -6.2097 p 3799 Late Holocene 37 

40 Arbutus Spain La Molina mire 43.3811 -6.3272 p 3675 Late Holocene 38 

41 Arbutus Sicilia Biviere di Gela 37.0188 14.3446 p 3437 Late Holocene 39 
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42 Arbutus Spain Valdeyernos bog 39.4411 -4.0964 p 3397 Late Holocene 40 

43 Arbutus Ireland Lough Inchiquin 51.8072 -9.6871 p 3325 Late Holocene 41 

44 A. unedo Spain Botija bog 39.6030 -4.6967 p 3127 Late Holocene 42 

45 Arbutus Spain El Payo 40.2533 -6.7711 p 3100 Late Holocene 43 

46 Arbutus Algeria Bourdim 36.8033 8.2539 p 3057 Late Holocene 44 

47 Arbutus Ireland Camillan Wood2 52.0184 -9.5322 p 3002 Late Holocene 29 

48 Arbutus Sicilia Gorgo Basso 37.6000 12.6500 p 2827 Late Holocene 45 

49 Arbutus Tunisia Djebel El Ghorra 36.5975 8.3947 p 2795 Late Holocene 9 

50 A. unedo Portugal Charco da Candieira 40.3417 -7.5764 p 2555 Late Holocene 46 

51 A. unedo Tunisia Majen El Orbi 37.1529 9.0984 p 2501 Late Holocene 9 

52 A. unedo Spain Lanzahíta 40.2233 -4.9368 p 2434 Late Holocene 47 

53 Arbutus Spain Patateros bog 39.5972 -4.6742 p 2068 Late Holocene 48 

54 Arbutus Spain Cañada de la Cruz 38.0675 -2.6875 p 2061 Late Holocene 49 

55 Arbutus Crete Asi Gonia1 35.2489 24.2782 p 1404 Late Holocene 50 

56 Arbutus Crete Asi Gonia2 35.2489 24.2782 p 1242 Late Holocene 50 

57 Arbutus Sicilia Lago di Venere 36.8169 11.9870 p 1101 Late Holocene 51 

58 A. unedo Ireland Sheheree Bog 52.0403 -9.4809 p 849 Late Holocene 52 

59 A. unedo Spain Labradillos mire 40.3449 -4.5707 p 839 Late Holocene 53 

60 Arbutus Greece Halos I 39.1606 22.8378 p 827 Late Holocene 54 

61 Arbutus Ireland Camillan Wood1 52.0184 -9.5322 p 403 Late Holocene 33 

62 A. unedo Spain Las Lanchas 39.5858 -4.8943 p 310 Late Holocene 42 

63 Arbutus Spain 
Turbera de la 
Panera Cabras 

40.1658 -5.7581 p 137 Late Holocene 55 

 74 

Supplementary Table S3. Summary of known fossil occurrences of Arbutus and Arbutus 75 

unedo from Pleistocene to present ranked by the age of the oldest record. The pollen data 76 

search was made in the Neotoma Paleoecology Database 56 by taxon ('Arbutus'=Arbutus or 77 

'Arbutus unedo'=A. unedo), and only 'pollen' type dataset were found. Ages are indicated 78 

according to the chronostratigraphic charts in calibrated years before present (cal BP), except 79 

for the macroremains not possible to be calibrated* (number 2). Data type: p = pollen grains, 80 

m = macroremains (leaves, fruits, seeds, wood). Age oldest = is the age of the oldest Arbutus 81 

and A. unedo pollen record in the site. According to the pollen record oldest age the following 82 

labeling was used: Late Pleistocene (from 34-11.7 ka), Early-Middle Holocene (11.7-4.2 ka), 83 

and Late Holocene-Present (4.2-0 ka). Thousand years BP = ka. 84 

  85 
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