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Appendix 3: Risk category statistics of European butterflies
under different scenarios

Table App. 3.1: Number of European butterfly species in different risk categories under
different scenarios

HHHR = extremely high risk (loss >95%; AUC > 0.75)

HHR = very high risk (loss >85%; AUC > 0.75)

HR = high risk (loss >70%; AUC > 0.75)

R = risk (loss >50%; AUC > 0.75)

LR = lower risk (loss < 51%; AUC > 0.75)

PR = potential risk (any loss or gain; AUC < 0.76)

LR with incr = lower risk with gain under full dispersal (AUC > 0.75)

climate change risk categories

o 2

= z & 3 5

x o E

T o o ~ a8 g = E

SEDG 1 0 7 9 227 50 81

2050 ng dispersal BAMBU 2 1 1 15 215 50 67
(n species)

GRAS 3 0 10 17 214 50 56

SEDG 1 4 16 47 176 50 0

2050 no dispersal BAMBU 2 4 26 44 168 50 0
(n species)

GRAS 3 10 26 58 147 50 0

SEDG 4 6 7 26 201 50 74

2080 fu.]J dispersal BAMBU 10 3 11 32 183 50 44
(n species)

GRAS (n) 14 4 15 55 156 50 43

SEDG 8 24 35 73 104 50 0

2080 no dispersal BAMBU 26 39 37 92 50 50 0
(n species)

GRAS 59 39 74 58 14 50 0
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Table App. 3.2: Percentage of European butterfly species in different risk categories under
different scenarios (excluding the PR-category)

HHHR = extremely high risk (loss >95%; AUC > 0.75)

HHR = very high risk (loss >85%; AUC > 0.75)
HR = high risk (loss >70%; AUC > 0.75)

R = risk (loss >50%; AUC > 0.75)
LR = lower risk (loss < 51%; AUC > 0.75)
LR with incr = lower risk with gain under full dispersal(AUC > 0.75)

climate change risk categories

-t
Q
4
o 5 5
i e 8 5
o) o & ~ o~
e s o ~ = =
SEDG % 0.4 0.0 2.9 3.7 93.0 332
2050 full dispersal 'y \rpi; o 0.8 0.4 45 6.1 88.1 275
(%o species)
GRAS % 12 0.0 41 7.0 87.7 23.0
SEDG % 0.4 1.6 6.6 19.3 72.1 0.0
2050 o dispersal '\ \ gty oy, 0.8 1.6 10.7 18.0 68.9 0.0
(% species)
GRAS % 12 41 10.7 23.8 60.2 0.0
SEDG % 1.6 2.5 2.9 10.7 82.4 30.3
2080 full dispersal 1\ \rpiy o 41 33 45 13.1 75.0 18.0
(%o species)
GRAS % 5.7 1.6 6.1 225 63.9 17.6
SEDG % 33 9.8 143 29.9 426 0.0
2080 no dispersal [\ iy oy, 10.7 16.0 152 37.7 205 0.0
(%o species)
GRAS % 242 16.0 30.3 23.8 5.7 0.0
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abencerragns 254
acaciae 228f

achine 474

actaea 582f

acteon 94f

adippe 350f

admetns 332f
Admiral 388f, 446ff
Admiral, Poplar 446f
Admiral, Red 388f
Admiral, Southern White 450f
Admiral, White 448f
aegeria 466

aetherie 426

aethiops 524f

agestis 296

Aglais 392ff

aglaja 348f
alberganns 534
albicans 330f

alceae 36f

alcetas 246f

aleiphron 198

alcon 274f

alexanor 120f

alexcis 262f
alfacariensis 178f
alvens 18f

amandus 314f
andromedae 60f
anteros 302f

anthelea 610f
Anthocharis 128ff
antigpa 400f
Apatura 458
Aphantopus 502f
Apollo 110ff

apollo 114f

Apollo, Clouded 110f
Apollo, Small 112f
Aporia 142

aquilo 286f
aguilonaris 384f

Species index

(of modelled butterflies)

Araschnia 408f

arcania 482f

arethusa 604f
Arethusana 604f

arge 5T4f

argiades 242f

argiolus 248

argus 276

Argus 292ff

Argus, Blue 302f
Argus, Brown 296f
Argus, Geranium 292f
Argus, Northern Brown 298f
Argus, Scotch 524f
Argus, Silvery 304f
Argus, Southern Mountain 300f
Argynnis 344££
argyrognomon 280F
Aricia 292ff

arion 268f

armoricanus T6f
artaxerxes 298f

atalanta 388f

athalia 444f

aurelia 440f

aurinia 420f

ausonia 138f

avis 216f

baeticus 44f

ballus 212

bathseba 500f

baton 250

bavius 256f

belemia 136f

bellargus 324f£

bellieri 80f

betnlae 206f

Blue 230f, 234ff, 306ff
Blue, Adonis 324f
Blue, African Grass 236f
Blue, Alcon 274f
Blue, Alpine 288f
Blue, Amanda’s 314f

Blue, Anomalous 332f

Blue, Arctic 286f

Blue, Baton 250f

Blue, Bavius 256

Blue, Black-eyed 264f

Blue, Chalkhill 326f

Blue, Chapman’s 316

Blue, Chequered 258f

Blue, Common 318f

Blue, Cranberry 282f

Blue, Damon 338f

Blue, Dusky Large 272f

Blue, Eastern Short-tailed 244f

Blue, Eros 320f

Blue, Escher’s 308f

Blue, False Baton 254f

Blue, Furry 336f

Blue, Glandon 284f

Blue, Green-underside 262f

Blue, Holly 248f

Blue, Idas 278f

Blue, Tolas 266f

Blue, Lang’s Short-tailed 234f

Blue, Large 268f

Blue, Long-tailed 230f

Blue, Mazarine 306

Blue, Meleager’s 322f

Blue, Mother-of-pearl 312f

Blue, Osiris 240f

Blue, Panoptes 260f

Blue, Provencal Short-
tailed 246f

Blue, Provence Chalkhill 328f

Blue, Reverdin’s 280f

Blue, Ripart’s Anomalous 334f

Blue, Scarce Large 270f

Blue, Short-tailed 242f

Blue, Silver-studded 276f

Blue, Small 238f

Blue, Spanish Chalkhill 330f

Blue, Turquoise 310f

boeticus 230F

Boloria 364ff
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brassicae 144f

Brenthis 358ff

Brimstone 180ff

Brimstone, Powdered 182f

Brintesia 606f

briseis 608f

britomartis 442f

Brown 464f, 468ff, 504ff,
540ff, 550ff

Brown, Arran 510f

Brown, Autumn 556f

Brown, Black 558f

Brown, Bright-eyed 560f

Brown, Dewy 564f

Brown, Dusky Meadow 506f

Brown, Large Wall 472f

Brown, Lattice 464f

Brown, Marbled 554f

Brown, Meadow 504f

Brown, Mnestra’s 540f

Brown, Northern Wall 470f

Brown, Oriental Meadow 508f

Brown, Ottoman Brassy 544f

Brown, Piedmont 562f

Brown, Spring 542f

Brown, Stygian 552f

Brown, Swiss Brassy 546f

Brown, Wall 468f

Brown, Water 550f

Brown, Woodland 474f

bryoniae 156

cacaliae 62f

Cacyrens 232f

c-album 396f

callidice 158f

Callophrys 214ff

Camberwell Beauty 400f

camilla 448f

candens 202f

Carcharodus 36ff

cardamines 128f

Cardinal 346f

cardui 390F

carlinae 12

Carterocephalus 86ff

carthami 56f

cassioides 548

cecilia 498f

Celastrina 248f

celtis 342f

centanreae 64f

cerisy; 108

Charaxes 456f

chariclea 372f

Chazara 608f
chrysippus 618
chrysotheme 174

cnxia 422F

circe 606f

cursii TAf

cleopatra 184£
Cleopatra 184f
Coenonympha 476ff
Colias 162ff

Comma, False 406f
Comma 396ff, 406f
comma 96

Comma, Southern 398f
Copper 186ff
Copper, Balkan 202f
Coppet, Grecian 194f
Coppert, Large 190f
Coppet, Lesser Fiery 204f
Coppet, Purple-edged 200f
Coppet, Purple-shot 198f
Coppet, Scarce 192f
Coppet, Small 186f
Coppet, Sooty 196
Coppet, Violet 188f
coridon 326f

cramera 294f

crataegi 142

crocens 168f

Cupido 238

Cyaniris 306f

cynthia 412

damon 338F

Danans 618f

daphne 360f

daphnis 322f

daplidice 160f
decoloratus 244f

deione 434F

desfontainii 418F

dia 376

diamina 432f

didyma 430F

disa 530f

dispar 190f

dolus 336

dorus 488f

dorylas 310f

Dryad 584f

dryas 584f

duponcheli 124€

ednsa 160f

egea 398f

embla 528

Emperor 458ff
Emperor, Freyer’s Purple 458f
Emperor, Lesser Purple 460f
Emperor, Purple 462f
epiphron 518

epistygne 542

erate 166

Erebia 510£f

ergane 152f

eriphyle 514

eros 320F

Erynnis 32ff

escheri 308f

esculi 226

Euchloe 136ff

eumedon 292f

eunomia 364

eupheme 134

euphenoides 130f
euphrosyne 366£
Euphydryas 410ff

euryale 512f

fagi 586f

Sfarinosa 182f

fatna 598f

Favonins 208f

ferula 580fF

Festoon 104ff

Festoon, Eastern 108f
Festoon, Southern 106f
Festoon, Spanish 104f
fidia 600f

Sloceiferns 40F

frezja 3T4f

frigga 380

Fritillary 340f, 344f, 348ff, 410ff
Fritillary, Aetherie 426f
Fritillary, Arctic 372f
Fritillary, Asian 414f
Fritillary, Assmann’s 442f
Fritillary, Balkan 386f
Fritillary, Bog 364f
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Fritillary, Cranberry 384f
Fritillary, Cynthia’s 412f
Fritillary, Dark Green 348f
Fritillary, Duke of
Burgundy 340f
Fritillary, False Heath 432f
Fritillary, Frejya’s 372f
Fritillary, Frigga’s 380f
Fritillary, Glanville 422f
Fritillary, Grisons 436f
Fritillary, Heath 444f
Fritillary, High Brown 350f
Fritillary, Knapweed 424f
Fritillary, Lapland 410f
Fritillary, Lesser Marbled 358f
Fritillary, Lesser Spotted 428f
Fritillary, Marbled 360f
Fritillary, Marsh 420f
Fritillary, Meadow 438f
Fritillary, Nickerl’s 440f
Fritillary, Niobe 352f
Fritillary, Pallas’” 354f
Fritillary, Peatl-bordered 366f
Fritillary, Provencgal 434f
Fritillary, Queen of Spain 356f
Fritillary, Scarce 416f
Fritillary, Shepherd’s 382f
Fritillary, Silver-washed 344f
Fritillary, Small Peatl-
bordered 370f
Fritillary, Spanish 418f
Fritillary, Spotted 430f
Fritillary, Thor’s 378f
Fritillary, Titania’s 368f
Fritillary, Twin-spot 362f
Fritillary, Weaver’s 376f
galathea 568f
gardetta 4861
Gatekeeper 496ff
Gatekeeper, Southern 498f
Gatekeepert, Spanish 500f
Gegenes 100£f
Geranium Bronze 232f
lacialis 614F
Ylandon 284
Glancopsyche 262ff
Glider 452ff
Glider, Common 452f
Glider, Hungarian 454f

lycerion 484
Gonepteryx 180ff
gorge 538f
graeca 386f
Grayling 586ff, 610ff
Grayling, Alpine 614f
Grayling, Balkan 602f
Grayling, Baltic 616f
Grayling, Delattin’s 594f
Grayling, Eastern Rock 590f
Grayling, False 604f
Grayling, Freyer’s 598f
Grayling, Great Banded 606f
Grayling, Norse 612f
Grayling, Rock 588f
Grayling, Striped 600f
Grayling, Tree 596f
Grayling, White-banded 610f
Grayling, Woodland 586f
gruneri 132
Hairstreak 206ff
Hairstreak, Black 220f
Hairstreak, Blue-spot 222f
Hairstreak, Brown 206f
Hairstreak, Chapman’s
Green 216f
Hairstreak, False Ilex 226f
Hairstreak, Green 214f
Hairstreak, llex 224f
Hairstreak, Provence 212f
Hairstreak, Purple 208f
Hairstreak, Sloe 228f
Hairstreak, Spanish
Purple 210f
Hairstreak, White-letter 218f
Hamearis 340f
Heath 476f, 480ff
Heath, Alpine 486f
Heath, Chestnut 484f
Heath, Dusky 488f
Heath, Eastern Large 480f
Heath, Large 476f
Heath, Pearly 482f
Heath, Russian 492f
Heath, Scarce 490f
Heath, Small 494f
hecate 362F
becla 170f
helle 188

hermione 588f
hero 490
hersamon 204£
Hesperia 96f
Heteropterns 84f
Hipparchia 586ff
hippothoe 200f
hispanus 328f
hyale 176£
hyperantus 502f
Hyponephele 506£f
searus 318f

idas 278f

iduna 410f

ilia 460f

ilicis 224f

ines 578f

ino 358f
intermedia 414
70 392f

Tolana 266f
iolas 266f
Iphiclides 116£
iris 462f

Issoria 356f
Jjasins 456
Jjurtina 504f
Jutta 616f
Kirinia 464f
knysna 236f
Fkrueperi 146
Jachesis 570f
Laeosopis 210f
-album 406
Lampides 230f
Jaodice 354f
Jarissa 572f
Lasiommata 468ff
lathonia 356f
lavatherae 38f
Jeander 492
Leptidea 122fF
Leprotes 234f
Jevana 408f
Libythea 342F
ligea 510f
Limenitis 446ff
lineola 90f
Lopinga 4T4F
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Jucina 340f
Iupina 508f
Lycaena 186ff
Jycaon 506f
machaon 118
maera 472F
malvae 66f
malvoides 66f
Maniola 504f
mannii 148f
manto 516f
Map 408f
marloyi 34F
marshalli 232f
maturna 416f
mednsa 532f
megera 468f
melampns 522f
Melanargia 566ff
melanops 264f
melas 558
Melitaea 422ff
meolans 562f
metis 458f
minimns 238f
Minois 584f
mmemosyne 110f
mnestra 540f
montana 554f
montensis 300f
morphens 84f
morsei 126
myrmidone 172f
napi 154f
nausithous 272f
neoridas 556f
Nepris 4526

Nettle-tree Butterfly 342f

nicias 304f

niobe 352f
nivescens 312f
norna 612f
nostrodamus 102f
Nymphalis 396ff
occitanica 5T6f
Ochlodes 98f
oedippus 478F
oeme 560f
Oeneis 612ff

ongpordi T0f
optilete 282

Orange-tip 1281, 132f
Orange-tip, Gruner’s 132f
Orange-tip, Sooty 134f

orbifer 50f
orbitulus 288f
orientalis 42f
orion 258f
osiris 240f
ottomana 194f
ottomana 544f

Painted Lady 390f

palaenion 86
palaeno 164f
pales 382f
pamphilus 494f
pandora 346
pandrose 564f
pangptes 260f
paphia 344f
Papilio 118ff
Pararge 466
Parnassius 110ff
parthenoides 438f
Peacock 392f
petropolitana 470f
pharte 520f
Phengaris 268£f
phicomone 162f
phlacas 186f
phlomidis 46£
phoebe 424f
phoebus 112
DPieris 144f£f
pirithous 234f
Plain Tiger 618f
Plebejus 276ff
Pluto 536
podalirins 116£
polychloros 402f
Polyommatus 308ff
polyxena 106f
Pontia 158ff
populi 446
pronoe 550f
proto 52F

pruni 220f

Psendochazara 610f

pumilio 100f

Pyrgus 56ff

Pyronia 496ff

quercus 208f

rapae 150f

reali 122F

reducta 450f

rhanmi 180f

rhodopensis 480f

Ringlet 478f, 502f, 512ff,
526ff, 548f

Ringlet, Almond-eyed 534f

Ringlet, Arctic 530f

Ringlet, Blind 520f

Ringlet, Common Brassy 548f

Ringlet, de Prunner’s 526f

Ringlet, Eriphyle 514f

Ringlet, False 478f

Ringlet, Lapland 528f

Ringlet, Large 512f

Ringlet, Lesser Mountain 522f

Ringlet, Mountain 518f

Ringlet, Silky 538f

Ringlet, Sooty 536f

Ringlet, Woodland 532f

Ringlet, Yellow-spotted 516f

ripartii 334f

rivularis 454

roboris 210f

roxcelana 464f

rubi 214F

rumina 104f

russiae 566f

sappho 452

Satyr 580ff

Satyr, Black 582f

Satyr, Great Sooty 580f

Satyrinm 218ff

Satyrus 580ff

Scolitantides 250ff

selene 370F

semele 592F

semiargus 306

senthes 602

sephirns 290f

serratnlae 68f

sertorins 48f

sidae 58f

silvicolus 88f
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sinapis 122F
Skipper 32ff
Skippet, Alpine Grizzled 60f
Skippert, Catline 72f
Skippet, Chequered 86f
Skipper, Dingy 32f
Skippet, Dusky Grizzled 62f
Skippet, Essex 90f
Skipper, Foulquier’s
Grizzled 80f
Skippet, Grizzled 66f
Skippet, Inky 34f
Skipper, Large 98f
Skippet, Large Chequered 84f
Skippet, Large Grizzled 78f
Skipper, Lulworth 94f
Skippet, Mallow 36f
Skipper, Marbled 38f
Skippet, Mediterranean 102f
Skipper, Northern
Chequered 88f
Skipper, Northern
Grizzled 64f
Skipper, Oberthiir’s
Grizzled 76f
Skippet, Olive 68f
Skipper, Orbed Red-
underwing 50f
Skippet, Oriental Marbled 42f
Skippet, Persian 46f
Skippet, Pigmy 100f
Skipper, Red-underwing 48f
Skippet, Rosy Grizzled 70f
Skippet, Safflower 56f
Skippet, Sage 52f
Skippert, Silver-spotted 96f
Skippet, Small 92f
Skippet, Southern Marbled 44f
Skippet, Tessellated 54f
Skippet, Tufted Marbled 40f
Skippet, Warren’s 82f
Skippet, Yellow-banded 58f

Speckled Wood 466f

Spialia 46£f

spini 222

statilinns 596f

styx 552f

Swallowtail 116ff

Swallowtail, Scarce 116f

Swallowtail, Southern 120f

sylvanus 98F

sylvestris 92F

syriaca 590f

Syrichtns 52ff

tages 32

tagis 140f

teleins 270f

tessellum HAf

The Hermit 608f

Thecla 206f

thersites 316f

thore 378f

Thymelicus 90Ff

titania 368f

tithonus 496f

tityrus 196

Tomares 212

Tortoiseshell 394f, 402ff

Tortoiseshell, Large 402f

Tortoiseshell, Small 394f

Tortoiseshell, Yellow-
legged 404f

triaria 526

trivia 428f

tullia 476

Two-tailed Pasha 456f

tyndarus 546

urticae 394f

Vanessa 388ff

varia 436f

vicrama 252

virganreae 192F

volgensis 594f

w-album 218f

warrenensis 82f
White 122ff, 136ff, 566ff
White, Balkan Marbled 572f
White, Bath 160f
White, Black-veined 142f
White, Dappled 138f
White, Fastern Wood 124f
White, Esper’s Marbled 566f
White, Fenton’s Wood 126f
White, Green-striped 136f
White, Green-veined 154f
White, Iberian Marbled 570f
White, Italian Marbled 574f
White, Krueper’s Small 146
White, Large 144f
White, Marbled 568f
White, Mountain Green-
veined 156f
White, Mountain Small 152f
White, Peak 158f
White, Portuguese
Dappled 140f
White, Small 150f
White, Southern Small 148f
White, Spanish Marbled 578f
White, Western Marbled 576f
White, Wood 122f
xanthomelas 404f
Yellow 162ff
Yellow, Berger’s Clouded 178f
Yellow, Clouded 168f
Yellow, Danube Clouded 172f
Yellow, Eastern Pale
Clouded 166f
Yellow, Lesser Clouded 174f
Yellow, Mootrland Clouded 164f
Yellow, Mountain Clouded 162f
Yellow, Northern Clouded 170f
Yellow, Pale Clouded 176f
Zegris 134
Zerynthia 104£f
Zizeeria 236
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