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ABSTRACT

In this study, based on the current distribution point of representative landscape trees
that have been introduced and distributed in Jeju Island, the future climate suitability of
the climate change scenarios RCP 4.5 and RCP 8.5 was confirmed using the MaxEnt
model.

Among the major landscaping trees classified as evergreen narrow leaved trees,
evergreen broad-leaved trees, and deciduous broad-leaved trees, the results of 18 species
were analyzed, and each species was investigated and cross-analyzed in consideration of
the climate characteristics of Jeju Island. Among them, the evergreen narrow leaved
trees are expected to expand or maintain the climate-suitable area in the future, and
most of them have deep-rooted trait and are surveyed to have strong wind resistance. It
is expected that the actively introduction will be possible when selecting suitable tree
species considering wind in Jeju Island. However, there are also species that indicate
that they are not suitable or are subject to consideration locally, so efforts for
maintenance such as prevention of cold damage in winter are expected to continue to
be required in the future. Although deciduous broad-leaved trees are generally found to
adapt and maintain to the climate change of Jeju Island, it is considered that it is
possible to introduce them after checking the wind resistance of each tree type when
selecting suitable tree species considering wind in the future.

Until now, there were no systematic standards and directions for judging the suitable
area for planting of landscape trees, but climate suitability and vulnerability due to wind
were investigated in accordance with climate change scenarios RCP 4.5 and RCP 8.5
for 18 representative landscape trees. This will be able to suggest an efficient
management direction for currently planted trees, and it is believed that it will
contribute to rational decision-making in selecting the tree species to be planted in the
future. However, since the distribution data of the target tree species was created based

only on the collected evidence samples, the sample for which the distribution was not



confirmed represents the limitation of this study, and only the four factors that have the
most influence on the survival and growth of trees Although it was selected as an
environmental variable, it will be helpful for more accurate prediction if variables such
as seasonal temperature fluctuations and short-term rainfall are also considered by the

properties of trees.
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Table 2. Type of RCP scenario

Scenario Explanation

When the Earth itself is able to recover from the effects of human activities.

HEP 26 (The maximum value that the Earth system can recover by itself)
RCP 4.5 When the greenhouse gas reduction policies are substantially realized.
: Considering major observations for 5 years after the SERS scenario
g maj y
RCP 6.0 When the greenhouse gas reduction policy is realized to some extent.

(Considering major observations for 5 years after the SERS scenario)

RCP 8.5 When greenhouse gases are emitted as the current trend

RCPAIYE] 2 26 (420 ppm)S A7 FFoll oF otdaF S A7 2227 35
A, RCPAIUE] 2 45 (540 ppm)
8 APH= 455 ovsy, RCPAIYE L 6.0

a9

S ¢ Ade] Brbsd Aoz nmalth W

= %)\17]_/\ x17ul ;Giﬂo] Ak

e

ofl

(670 ppm) A7k Az Aol o Ax ddE A5 2l
85 (940 ppm)= Azt glol Al FA=Z 247A7F MiEE= 458 vt

(KMA, 2021a : Table 2, 3).
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Table 3. RCP scenario comparison

CO2
Scenario Radiative forcing concentration (°C)' Pathway SRES
(2100s)
Reaching the highest at Peak,
RCP 2.6 ~2.6 W/m? and falling, ~420 ppm 1.5 -
downward
Before 2100s,

Stabilized to> 4.5 W/m?

RCP 4.5 ~540 ppm 2.8 Stabilize B1

in 2100s
Stabilized to> 6.0 W/m? o
RCP 6.0 a llzein 5’1008 m ~670 ppm 3.0  Stabilize B2
Stabilized to> 8.5 W/m?
RCP 8.5 P Swos. T ~940 ppm 4.8  Increase A2~AIFl

B2} 74 A 2 (Radiative Forcing)o] @k oj® 1247} 2= 2 Ft-t)7] Al ~dol| o

G2 Fol U BPS F4 % MAATE GFE Amolnh AT Fra
%

T7F Fste ouAZE o AN AT 2= &obE wie Fo AAY
(Positive forcing)el2tal &kar, vkt 4 9-+= 59 A= (Negative forcing)o] 2}
i gk ole gk BARAAE S ARl VFHE mAUSFY] Fag A xolrt
= EApAA o] daold AF2dEE A, 5ol AxyAEsr 1
A 99E WmPow A4 EuE BEAL oF 238 W/m?olZ 2 RCP
85/6.0/45/2.69] BAFAIH S JAb el FEAFES] oF 36%, 25%, 1.9%, 1.1%¢
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Table 4. Selection of target tree species

Division Species
Pinus thunbergii Parl. / Torreya nuciferal.. Siebold & Zucc.
Narrow leaved Pinus densiflora Siebold & Zucc. / Taxus cuspidata Siebold & Zucc.
evergreen tree Platycladus orientalis L.
(7) Chamaecyparis obtusa (Siebold & Zucc.) Endl.

Juniperus chinensis L.

Litsea japonica (Thunb.) Juss. / Daphniphyllum macropodum Miq.
Cinnamomum camphora L. J. Presl
Elaeocarpus sylvestris var. ellipticus (Thunb.) H. Hara
Pittosporum tobira (Thunb.) W.T.Aiton / Camellia japonica L.
?\fgf;rg:ivfrie lex rotunda Thunb. / Euonymus japonicus Thunb. '
(14) Viburnum odoratissimum Ker Gawl. ex Riimpler var. awabuki (K.Koch) Zabel
Quercus glauca Thunb. / Neolitsea sericea (Blume) Koidz.
llex cornuta Lindl. & Paxton
Machilus thunbergii Siebold & Zucc. ex Meisn.
Ternstroemia gymnanthera (Wight & Arn.) Bedd.

Acer palmatum Thunb. / Styrax japonicus Siebold & Zucc.
Sorbus commixtaHedl. / Euscaphis japonica (Thunb.) Kanitz
Melia azedarach L. /| Magnolia kobus DC.

Deciduous Prunus serrulata Lindl. £ spontanea (E.H.Wilson) Chin S.Chang
broad-leaved tree  Lagerstroemia indica L.
(15) Sapium japonicum (Siebold & Zucc.) Pax & Hoffm.

Cornus kousa F.Buerger ex Miquel / Ginkgo biloba L.
Albizia julibrissin Durazz. / Rhododendron weyrichii Maxim.
Sorbus alnifolia (Siebold & Zucc.) C.Koch / Celltis sinensis Pers.
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w AT WS X O AAA WA= AFE dgela, 75|
W= 214171 AEEr1(201172030), 5 ¥H71(2031720604), &FyH7]

(2061721000) = 31
2. 189 I35
D AAAR (FH5HF)

PA5EY REARE FAFRANA F0E (RVE BEHE LI 84
Lokt (NFA, 2010)E EalA =Zstslth o= 1997d 5
AARA AN FEE] FAALE YT dolHE JUoR & ARZA,
il

Aol Fax #xE FEohaL, 1L

!

2ol A WRF WdrE HE

R

=
AANARE FEHUSo U A Fog dto] TREZHYS 533519 tH(Table 5).
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Table 5. Number of samples of dependent variable

Division NO. Scientific name Korean name Number of
samples

1 Pinus thunbergii Parl. T& 14
2 Torreya nucifera L. Siebold & Zucc. H] AL 6
3 Pinus densiflora Siebold & Zucc. A 1

A 4 Taxus cuspidata Siebold & Zucc. F5 5
5 Platycladus orientalis L. S 2
6  Chamaecyparis obtusa (Siebold & Zucc.) Endl H L 12
7 Juniperus chinensis L. S} 3
8 Litsea japonica (Thunb.) Juss. 7hnb 7] 16
9  Daphniphyllum macropodum Miq. A 5
10 Cinnamomum camphora L. J. Presl e 1
11 Elaeocarpus sylvestris var. ellipticus (Thunb.) H. Hara SRt 1
12  Pittosporum tobira (Thunb.) W.T.Aiton =y 8
13 Camellia japonica L. EEL 9
14 Ilex rotunda Thunb. Hu5 2

B 15 Euonymus japonicus Thunb. AL 5 12
o Vi oot Ko G s Rigler oy
17 Quercus glauca Thunb. FIPA Y 6
18 Neolitsea sericea (Blume) Koidz. 2 11
19 Ilex cornuta Lindl. & Paxton S IIA 2
20 Machilus thunbergii Siebold & Zucc. ex Meisn. S 8
21 Ternstroemia gymnanthera (Wight & Arn.) Bedd. e 1
22 Acer palmatum Thunb. tEF T 9
23 Styrax japonicus Siebold & Zucc. o S U 14
24 Sorbus commixta Hedl. o7& 5
25  Euscaphis japonica (Thunb.) Kanitz o Eu 11
26 Melia azedarach L. i e 10
27 Magnolia kobus DC. ) 1
28  Prunus serrulata Lindl. f. spontanea (EH.Wilson) Chin S.Chang U4 3

C 29 Lagerstroemia indica L. Hl F- L 2
30 Sapium japonicum (Siebold & Zucc.) Pax & Hoffm. Abgh U 8
31 Cornus kousa F.Buerger ex Miquel A E 9
32 Ginkgo biloba L. <P 1
33 Albizia julibrissin Durazz. A L5 11
34 Rhododendron weyrichii Maxim. 2
35 Sorbus alnifolia (Siebold & Zucc.) C.Koch B 6
36 Celtis sinensis Pers. P

A : Narrow leaved evergreen tree, B : Broad-leaved evergreen tree, C : Deciduous broad-leaved tree
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AF0E AU et 2a7ls dolzE, EXolg Wi 5 A9A ddow
Sag BAAE AstE Apasd wad A4 4z ngel A% A
YRR L, B, FE Folth v FWsE A% dPe Bteka I
Ae Hastsbed BET S A= AAHL AR DM, FVE A9y 4
A AFEE A AAE FAG H33 A £ A% BEHQ
Auolth B ATAME nee] AFHAFA i A5S fAste] 249 Mz
te RCP Alube oo we melel ®x wss wmsadth RCP 455 £47)
.

A Aol Fds] ddE= A5, 28lal RCP 85 @A FA=2 247t~
S 7HA%E 715W s Ay etk 2011 ~2030% Hlol B¢ Wt
& EFsto] 21A7] dARbvl= dAslen, A4zhe] Ave ez FRbY] 2031~

2060 (2040s), $-8F7] 2061~2100 (2080s)= H] L&} S ch

N
=
e
A,
rlr
o
o
i

A E-71% 21 2= Worldelimoll 4] A 3-8} Bioclimatic variables (Bioclim)¢] 19

A 55 dolHAE FolA A4 A% 4Eo] Fod 9L Fr o

T2 At Fit7]2@Biol), A A EBiol2), 7HE wEed 2o Hur2
(Biob), 7H¢ F22 9] HA7I2Biob)= AAstAtt o5 #ste] 7133 715

A X ¥ " (http://www.climate.go.kr)ol| Al 3t Al 7] A3} GAFE A 2] O (A
o A& 200, 7|32 d: HadGEM3-RA, 314 % 1 km)E A&} Bioclim® 4

NIA MRES EE319 tHTable 6).

Table 6. Bioclim's four environmental variables

Code Variable Contents

Related to the temperature index, which
Biol Annual temperature (°C) represents the calorie index of the plant growth

period
Bi Max temperature of Temperature upper limit index that influences
105 : o .
warmest period (°C) plant survival
Bi Min temperature of Temperature lower limit index that influences
106 . o .
coldest period (°C) plant survival

Biol2 Annual precipitation

(m) Related to the supply of moisture for growth
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3. A7y

2 AN s 71EAFEE AFe7] fs m=mAdA urE
American Museum of Natural History (AMNH)ol| A4 A|¥3sl= =38 5 MaxEnt
o] 341 WS thwro} AREES T MaxEnt 29 55 s F5HTA
Sv Ak A=V £3E CSV A9 ARV o, SYHTARE A

94 g9l L FREYES FAA BF ascii 49 A4E At Ao

Avbdor  uE ge #eAE AEs] #ste wAdS (6 folder

cross—validation)& =3 3} 9 tH(Kim, 2017).

3835t A w3t PSS 39T QGIS= Free and Open Source Software
(FOSS)E 7Ivte 2 ¥ i GIS o EFgAle]d &= General Public License
(GNU) stoll A Az == AFEAF R34 o F Azoly) FEES WY, #H2FH, b
olgfuo] 2~ EH3} Yl5& A dsta JTHQGIS, 2021).

239 A= Receiver Operating Characteris—tic (ROC)2] Area Under Cover
(AUC) #& &F3 Al or, AUCHS 3o A3 Aol uz} 0594 1.0
& UEe, ol g A4 @ S @el e Fol Wit HEs g

71+ S AASY] o= ExXEE 245 T Kwon et al, 2012).
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Table 7. ROC value of target species

Division NO. Scientific name Korean name meal?lU\Se:llue
1 Pinus thunbergii Parl. =& 0.639
2 Torreya nucifera L. Siebold & Zucc. H| &} L} 5 0.647
A 3 Pinus densiflora Siebold & Zucc. RS 0.998
4 Taxus cuspidata Siebold & Zucc. T 0.914
5 Juniperus chinensis L. L} H 0.653
6 Litsea japonica (Thunb.) Juss. il AR 0.728
7 Daphniphyllum macropodum Miq. =AU 0.926
B 8 Pittosporum tobira (Thunb.) W.T.Aiton = 0.787
o Vit K Gl Ry o
10 Machilus thunbergii Siecbold & Zucc. ex Meisn.  FHL}5 0.700
11 Acer palmatum Thunb. E 0.753
12 Styrax japonicus Siebold & Zucc. o] = 0.740
13 Sorbus commixta Hedl. v} 7k 5 0.940
. 14 gilflpltgu; %}Zﬁ{éﬂa Lindl. f. spontanea (E.H.Wilson) W 0.749
15  Sapium japonicum (Siebold & Zucc.) Pax & Hoffm. A}#h=1}5- 0.789
16 Cornus kousa F.Buerger ex Miquel b 0.802
17 Rhododendron weyrichii Maxim. g 0.843
18 Sorbus alnifolia (Siebold & Zucc.) C.Koch Ly F 0.758

A : Narrow leaved evergreen tree, B : Broad-leaved evergreen tree, C : Deciduous broad-leaved tree

Ueos @84 FAZ 47127 MEEE 499 RCP 855 4
I

e AFdeld 24 AR4S w9t Ao Eww, AUy, FEe 2
3 olibel Aol @AHAL 21009 AX AwkHow NFAEAG WA

Had ZAew Hol= FH, HAUYE= WEZE wRlsta FuF = $FREY

(2061721000l =7 x| # o = Az Wart o Fevh(Fig. 1).
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NO. Early 21C [2011~2030s] Mid 21C [2031~2060s] Late 21C [2061~2100s]

L
01. Pinus thunbergii Parl. (%) 000 025 0s0 075 100

02. Torreya nucifera L. Siebold & Zucc. (W] AL}5-)

03. Pinus densiflora Siebold & Zucc. (&4)

04. Taxus cuspidata Siebold & Zucc. (55

05. Juniperus chinensis L. (&%)

Fig. 1. Changes in climate-appropriate areas of narrow leaved evergreen trees from
RCP Scenario 8.5

2) FFHAF AHABE, 2A R, BV, obsubE, Fuhp)

FELSRS 5T 7FAFAGL 2147 FHE7I1 203172060 7HA] F- A =

,22,



ZAow Holu 2147 719l 206172100 ol ¥+ WstE yEhiw 1

=) Bolt =AY = A Gel Ak d5 A s
=2 AqZEY, 7Sy suFM = aeg Feo] mAHow
uEbar ek(Fig. 2).

A

m

NO. Early 21C [2011~2030s] Mid 21C [2031~2060s] Late 21C [2061~2100s]

06 Litsea japonica (Thunb.) Juss. (7o} &) 050 Ms

-~ -

07 Daphniphyllum macropodum Miq. (=712 1+)

08 Pittosporum tobira (Thunb.) W.T.Aiton (=u}+)

09 Viburnum odoratissimum Ker Gawl. ex Riimpler var. awabuki (K.Koch) Zabel (o}l 14)

10 Machilus thunbergii Siebold & Zucc. ex Meisn.($-BF-)

a0 &

Fig. 2. Changes in climate-appropriate areas of broad-leaved evergreen trees from

RCP Scenario 8.5
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=t AWS ol gtk FAF|A Y REI PHIH

NO. Early 21C [2011~2030s] Mid 21C [2031~2060s] Late 21C [2061~2100s]
“-
11 Acer palmatum Thunb. (545 050 075

- & O

12 Styrax japonicus Siebold & Zuce. (W= 1)

13 Sorbus commixta Hedl. (W}7}5)

14 Prunus serrulata Lindl. f. spontanea (E.H.Wilson) Chin S.Chang (1)

Fig. 3. Changes in climate-suitable areas of deciduous broad-leaved trees from
RCP scenario 8.5(Continued)
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NO. Early 21C [2011~2030s] Mid 21C [2031~2060s] Late 21C [2061~2100s]

- “-
15 Sapivm japonicum (Siebold & Zucc.) Pax & Hoffm (AbgFFity) 0 o0 0m

- &

16 Cornus kousa F.Buerger ex Miquel (AHEu)

D & &

17 Rhododendron weyrichii Maxim. (GZu7)

P &

18 Sorbus alnifolia (Siebold & Zucc.) C.Koch (ZH]|u}+)

Fig. 3. Changes in climate-suitable areas of deciduous broad-leaved trees from
RCP scenario 8.5




ojglow], JlFHsAtele £ B ATl 488 71E3} FAF RCP At
908 Agatth 1 Fusel tE Aze HEWWe dEAn AFSEA
AZ 715Hst AgEAA, (KMA, 2018)8 &3to] AlF%e A7), A

AH171e, AT AR L, AB5Fel hF AYL AWBORA 7} 37

o

A2 AFE A7 (144C)2 vt F (128T)ETH 16T E o
RCP 8594 AFX=2] m#(207172100%) dH# 712 A5AE (+38T)=
vel Jit AeZEdg 03T 2E Aoz dddr. A
=9 Wae FHa 0.7CZ Zo]7} AH(Table 8).
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Table 8. Annual average temperature forecast Based on RCP 8.5 scenario (Jeju Island)

Area 2001~2010s 2071~2100s Gap

South Korea 12.8°C 16.9°C 4.1°C 1

Jeju Island 14.4°C 18.2°C 3.8°C 1
247k A A e] Fs] Ad-dE = RCP 4504 AlF=e] dgitre2 |

A tinl 214171 Fw7)e) 16T, FHb7]o] 20T A5 Aoz AW, A
ZA(A7 glo)E 2471~ 7F slE 5= RCP 8594 AlFxEe Afi#7|<e 3
A e 2141 7] FSHE) o] 21°C, Fukzlo] 38C A5 Aoz AWt (Table 9).

Table 9. Annual average temperature forecast Rise compared to present (Jeju Island)

Scenario Mid 21C Late 21C Gap
RCP 4.5 1.6°C 1 2.0°C 1 0.4°C
RCP 8.5 2.1°C 1 3.8°C 1 1.8°C

ATFEs dA o] 21417] AR7IFY BE Ay oA ofd] 75 &3}
a1 d+=d, E#elti(Trewartha) 7]57& 7|lToAl @3 d7]c] 10T o]4<d
o

Fit7]o] 18T olstel A5 ofddf 7§+ =

O,
o
=
o
o,
ox
N
N
o
e
Mo
i
Lo
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A AFE AgT d¥ 17 (1811C) Syutel HiF (183C)ETF 02T
8504 AFEe e (207172100W) AHT dH T s AL
(+39C)= v Hi AS5EZERT 04T #E Aom ALAT. AF=U A

A ¥t dHar|e WM o= AA FtH(Table 10).

Table 10. Maximum daily temperature forecast Based on RCP 8.5 scenario (Jeju Island)

Area 2001~2010s 2071~2100s Gap
South Korea 18.3°C 22.6°C 4.3°C 1
Jeju Island 18.1°C 22.0°C 3.9°C 1

2A7ks AR o] Ags AAHE RCP 4504 AFEe] AAF QH 7]

Lo A gy 2147 9] 16T, FHk7]o] 20C A5 AR AWy n
A FAAZ glohRE 22477 viEE = RCP 8504 AlF=e] A o
= s Aoz A

a7)2E @A oiE] 214171 FRE71el 21T, $Rbv)el] 39T A&
4 th(Table 11).

R

)

Table 11. Maximum daily temperature forecast Rise compared to present (Jeju Island)

Scenario Mid 21C Late 21C Gap
RCP 4.5 1.6°C 1 2.0°C 1 0.4°C
RCP 8.5 2.1°C 1 3.9°C 1 1.8°C

N

3) AR dHA 7=

AA AF=dFd dHA7=11.0T)2 et FHF@1T)HET 29T w2o
1w, RCP 8544 AF%=9 w1 (207172100) A+ dHA 72 &5 HA=(+3.
8C)= FEuet Het AsFHtt 01T & Fow AW AFE2y A4
AP AH A7) Waleke]l xpolx= AtH(Table 12).

0}

Table 12. Minimum daily temperature forecast Based on RCP 8.5 scenario (Jeju Island)

Area 2001~2010s 2071~2100s Gap
South Korea 8.1°C 12.0°C 3.9°C ©
Jeju Island 11.0°C 14.8°C 3.8°C 1
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A7 s A Aol AFE] A= RCP 45004 AFre dAdd A
712 @A oy 2147] FHb7lel 16T, Fukrlel] 20T A45d Aoz Mty
o, A FAAG lehE 247F27F vlEH = RCP 85904 AF=e] At
AHAA 7|2 @A thr] 214171 Sukr]el 20T, FHb7]o] 38T A+d HAo=

A E tH(Table 13).

Table 13. Minimum daily temperature forecast Rise compared to present (Jeju Island)

Scenario Mid 21C Late 21C Gap
RCP 4.5 1.6°C 1 2.0°C 1 0.4°C
RCP 8.5 2.0°C 1 3.8°C 1 1.8°C

A AF=e A4 H(2,1689 mm)> $-2lvhel Bt (1,3585 mm)RTh Bo
™, RCP 85914 AFx29] v (2071-21001) A4+ M8 (+12.0%)S $-2vt
2t H#F(+9.0%)0] B8] F7lZo] F Aow AWHEg ANgdz Ayrd gH
oA A T7HE(38.0%)0] 7HE A ofbEol Al A A& (-3.0%)°]
M F Ao® UEyw, 1 2ol 41.0%°]tH(Table 14).

Table 14. Annual precipitation forecast Based on RCP 8.5 scenario (Jeju Island)

Area 2001~2010s 2071~2100s Gap
South Korea 1,358.5 mm 1,480.2 mm 9.0% 1
Jeju Island 2,168.9 mm 2,429.2 mm 12.0% 1
227t A Aol Ads] AdAE = RCP 45004 AFxe A7bawEe 3
A Rl 214171 Sukzlel 31% FrAasta, Fubzlel 20% F7HE Aoz Az
o, AA FAHF floh)E 2A7F~7F MEE = RCP 85004 AFEe] A%+
2o A v 21417] SHbr)ol 4.3% HAaska, Fukzle) 12.0% F71s Ao w

AE v (Table 15).
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_Rise compared to present (Jeju Island)

Table 15. Annual precipitation forecast
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Table 16. Tree roots and wind resistance

Division Species

Narrow leaved
evergreen tree

Broad-leaved

Pinus densiflora Siebold & Zucc. / Pinus thunbergii Parl.
Torreya nucifera L. Siebold & Zucc.
Abies holophylla Maxim. / Taxus cuspidata Siebold & Zucc.

Cinnamomum yabunikkei H.Ohba / Myrica rubra (Lour.) Siebold & Zucc.
Daphniphyllum macropodum Migq.

Osmanthus fragrans var. aurantiacus Makino

Camellia japonica L. / Ilex cornuta Lindl. & Paxtonm

Deep evergreen e . momum camphora L. J. Presl / Castanopsis sieboldii (Makino) Hatus.

rooted

Neolitsea sericea (Blume) Koidz. / Magnolia grandiflora L.
Machilus thunbergii Siebold & Zucc. ex Meisn.

Quercus X | Zelkova serrata (Thunb.) Makino
Liriodendron tulipifera L. |/ Firmiana simplex L. W.F.Wight

Deciduous Aesculus turbinata Blume / Celtis sinensis Pers. / Juglans regia Dode
broad-leaved  Styphnolobium japonicum L. Acer palmatum Thunb.

tree

Pseudocydonia sinensis (Thouin) C.K.Schneid.
Sorbus commixta Hedl. / Magnolia kobus DC. / Ginkgo biloba L.
Prunus verecunda var. pendula (Nakai) W.T.Lee

Picea jezoensis (Siebold & Zucc.) Carricre

Narrow leaved  Picea abies L. H.Karst. / Tsuga sieboldii Carriére
evergreen tree  Larix kaempferi (Lamb.) Carriere / Chamaecyparis obtusa (Siebold & Zucc.) Endl.

Shallow
rooted

Taxus caespitosa Nakai / Juniperus chinensis L.

Populus deltoides Marsh. / Populus nigra var. italica Koehne
Populus maximowiczii A.Henry / Robinia pseudoacacia L.

Deciduous Betula platyphylla var. japonica (Miq.) H. Hara
broad-leaved  Prunus mume (Siebold) Siebold & Zucc.

tree

Populus davidiana Dode / Populus tomentiglandulosa T.B.Lee
Cedrus deodara (Roxb. ex D.Don) G.Don /
Juniperus rigida Siebold & Zucc.

Table 17. Tree species with strong flame resistance and composition resistance

Division

Species

Evergreen
tree

Deciduous
tree

Cinnamomum camphora L. J. Presl / Machilus thunbergii Siebold & Zucc. ex Meisn.
Quercus myrsinaefolia Blume / Castanopsis sieboldii (Makino) Hatus.
Actinodaphne lancifolia (Siebold & Zucc.) Meisn.

llex integra Thunb. / Cinnamomum yabunikkei H.Ohba

Pittosporum tobira (Thunb.) W.T.Aiton / Ternstroemia gymnanthera (Wight & Am.) Bedd.
Ficus erecta Thunb. / Ilex rotunda Thunb. / Neolitsea sericea (Blume) Koidz.
Litsea japonica (Thunb.) Juss. / Camellia japonica L.

Sorbus alnifolia (Siebold & Zucc.) C.Koch / Cornus walteri F.T.Wangerin
Cornus macrophylla Wall. / Koelreuteria paniculata Laxm.

Chionanthus retusus Lindl. & Paxton / Albizia julibrissin Durazz.

Lindera obtusiloba Blume / Mallotus japonicus (L.f.) Miill.Arg.
Aphananthe aspera (Thunb.) Planch. / Celtis sinensis Pers.

Zelkova serrata (Thunb.) Makino / Quercus serrata Thunb. ex Murray
Quercus variabilis Blume / Platycarya strobilacea Siebold & Zucc.
Carpinus laxiflora (Siebold & Zucc.) Blume / Meliosma oldhamii Maxim.
Carpinus tschonoskii Maxim. / Acer pictum subsp. mono (Maxim.) Ohashi
Prunus sargentii Rehder / Ilex macropoda Miq.

Euscaphis japonica (Thunb.) Kanitz / Styrax japonicus Siebold & Zucc.
Rhamnus davurica Pall. / Acer buergerianum Miq. / Fraxinus sieboldiana Blume
Euonymus hamiltonianus Wall.
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Table 18. Prediction of climate suitability by target species

RCP 45 RCP 85

Future suitability

Species Root Wind _considering wind Etc
Mid Late Mid Late  trait — Resistance  Mid Late '
21C 21C 21C 21C 21C 21C
Pinus thunbergii Parl. Ex. Ke. Ex. Ke. Bf:g;:;ged Strong | Suitable Suitable
g?ggg)l}g r(lggctzflel gz'L' Ke. Ke. Ke. Ke. ﬁgﬁi?%;‘ﬁe Strong Suitable  Suitable
A D densiflora Siebold & . ke ke Ke. Diobrond Strong | Suitable  Suitable
‘Yg;axzujcccusp idata Siebold Ke. Ke. Re. Re. Deep-rooted Middle Careful  Careful
Juniperus chinensis L. Ex. Re. Ke. Re. Middlerooted Strong = Suitable Lnsem'tabl Local
ﬁtsssea] aponica (Thunb.) Ke. Re. Ke. Re. Shallowrooted  Strong Careful Unsgitabl Local
lr)nafc }Zl);]))(flc){}i%rﬁlllq Ex. Ke. Ex. Ke. ﬁﬂ?}?;d Middle Suitable  Suitable
Pittosporum tobira .
B (Thunb.) W.T.Aiton Ke. Re. Ke. Re. Shallowrooted Strong Suitable  Careful
Viburnum odoratissimum
Ker Gawl. ex Riimpler Shallow-rooted .
var. awabuki (K.Koch) Ke. Ke. Ke. Re. Middle Type Strong Suitable Careful Local
Zabel
ﬁ/kfgfh%i Cth”glxbel\r/feifsilebOI Ke. Ke. Ke. Ke Middlerooted Middle ~ Careful Careful
Acer palmatum Thunb. Ke. Ke. Ke. Ke. Deep-rooted Strong Suitable  Suitable
Sy japonicus Siebold e ge Re. Ke. JMlowmod - ypge  Careful - Sutable
Sorbus commixta Hedl. Ke. Ke. Re. Ke. gle:é)-errgccged Strong Careful ~ Suitable
Prunus serrulata Lindl. Middle-rooted
f. spontanea (E.H.Wilson) « Ke. Ke. Ke. Ke. ., dlg'r})o Middle = Careful Careful
¢ Chin S.Chang pe
Sapium japonicum (Siebold Shallow-rooted g f
& Zucc.) Pax & Hoffm. Ke. Ke. Ke. Ke. Middle Type Strong Suitable  Suitable
f/ﬁggg kousa F.Buerger exSgeiiel e Ske %fggo‘f’d Strong  [RCECRI IREEE
Rhododendron weyrichil | ge  Ke. Re. Ke. Swllowroied Middle Unsuitable Carcful
‘gcorgﬁ‘;ggnigﬁiésllebdd Ke. Ke. Ke. Ke. gl]‘;n ow-mol ted Strong Suitable  Suitable

A: Narrow leaved evergreen tree, B: Broad-leaved evergreen tree, C: Deciduous broad-leaved tree

Ex.: Expansion, Ke.: Keep up, Re: Reduction
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33.36684237
33.50214955
33.45279409
33.49463247
33.52893289
33.45880707
33.47045177
33.34694962
33.40571328
33.40949970
33.30645133
33.28439865
33.24192883

EEY AAAR(E, &) Fhol H CSVH Ao utdd)
NM_SPC LC LAT  LC LON
z Pinus thunbergii Parl. 3331208470  126.1732351

126.3003297
126.6368397
126.7606052
126.7128619
126.7714749
126.9425429
126.8560983
126.8328511
126.7976052
126.6350520
126.6765912
126.6037085
126.3134038

Neolitsea sericea (Blume) Koidz.

33.31208470
33.50214955
33.45819261
33.45279409
33.48500690
33.40571328
33.40949970
33.30645133
33.28439865
33.30653181
33.31073724
33.26720058

126.1732351
126.6368397
126.6533300
126.7606052
126.7993177
126.7976052
126.6350520
126.6765912
126.6037085
126.5168939
126.4538315
126.5138600

Pittosporum tobira (Thunb.) W.T.Aiton

33.31208470
33.50214955
33.54276171
33.52893289

33.50016036
33.50577662

126.1732351
126.6368397
126.7445204
126.7714749

126.9019166
126.9541105
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EUF Pittosporum tobira (Thunb.) W.T.Aiton 33.45880707  126.9425429
33.25860175  126.3528140
EaB R=N Pinus densiflora Siebold & Zucc. 33.36352491 126.5286145
5 Taxus cuspidata Siebold & Zucc. 33.37087370  126.4418057
3342514624  126.5496234
3345819261  126.6533300
3336352491  126.5286145
33.33759352  126.4739104
Zul ] Platycladus orientalis L. 33.50214955 126.6368397
33.47540566  126.5071890
DI Chamaecyparis obtusa (Siebold & Zucc.) Endl. 33.38492859  126.3870351
3350214955  126.6368397
3345819261  126.6533300
33.47540566  126.5071890
33.45279409  126.7606052
33.49463247  126.7128619
33.48500690  126.7993177
33.34694962  126.8328511
3340571328  126.7976051
33.40949970  126.6350520
3330645133  126.6765912
33.24192883  126.3134038
u] A Torreya nucifera L. Siebold & Zucc. 33.38492859  126.3870351
33.37087370  126.4418057
3350214955  126.6368397
33.49463247  126.7128619
33.48500690  126.7993177
3331073724  126.4538315
BRRE Juniperus chinensis L. 33.45819261  126.6533300
33.47540566  126.5071890
33.49463247  126.7128619
ZIPA Quercus glauca Thunb. 33.31208470  126.1732351
33.33408635  126.2508015
33.40088431  126.4489960
3345819261  126.6533300
33.49463247  126.7128619
33.25860175  126.3528140
A I T Daphniphyllum macropodum Miq 33.37087370 126.4418057
3336352491  126.5286145
3330653181  126.5168939
33.33759352  126.4739104
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=AU Daphniphyllum macropodum Miq. 33.31073724  126.4538315
=+ Cinnamomum camphora L. J. Presl 33.49463247  126.7128619
Tl Camellia japonica L. 33.40088431 126.4489960
33.45819261  126.6533300
33.45279409  126.7606052
33.49463247  126.7128619
33.52893289  126.7714749
33.45880707  126.9425429
33.40571328  126.7976051
3330653181  126.5168939
33.25860175  126.3528140
gz Elaeocarpus sylvestris var. ellipticus (Thunb.) H. Hara 33.33408635  126.2508015
Hup5 Ilex rotunda Thunb. 33.52893289  126.7714749

33.25860175

126.3528140

A S Machilus thunbergii Siebold & Zucc. ex Meisn. 33.48500690  126.7993177
33.34694962  126.8328511
33.40571328  126.7976051
33.30645133  126.6765912
33.28439865  126.6037085
33.30653181  126.5168939
33.26720058  126.5138600
33.24192883  126.3134038
ol Viburnum odoratissimum Ker Gawl. ex Riimpler 33.49463247  126.7128619

var. awabuki (K.Koch) Zabel

33.48500690
33.50577662
33.45880707
33.34694962
33.36352491
33.30653181

126.7993177
126.9541105
126.9425429
126.8328511
126.5286145
126.5168939

F 9] g Ternstroemia gymnanthera (Wight & Arn.) Bedd.

33.47540566

126.5071890

37 UT Ilex cornutaLindl. & Paxton

33.31208470
33.49463247

126.1732351
126.7128619

AP U Euonymus japonicus Thunb.

33.31208470
33.33408635
33.38492859
33.50214955
33.47540566
33.49463247

33.54276171
33.45880707

126.1732351
126.2508015
126.3870351
126.6368397
126.5071890
126.7128619

126.7445204
126.9425429

,48,



AU Euonymus japonicus Thunb. 33.34694962  126.8328511
33.28439865 126.6037085
33.33759352  126.4739104
33.31073724  126.4538315

7\l E Y Litsea japonica (Thunb.) Juss. 33.31208470  126.1732351
33.33408635  126.2508015
33.50214955  126.6368397
33.47540566  126.5071890
33.49463247  126.7128619
33.54276171 126.7445204
33.52893289  126.7714749
33.48500690  126.7993177
33.50016036  126.9019166
33.50577662  126.9541105
33.50577662  126.9541105
33.47045177  126.8560983
33.34694962  126.8328511
33.30645133  126.6765912
33.24192883  126.3134038
33.19862024  126.2917502

uf) S Styrax japonicus Siebold & Zucc. 33.38492859  126.3870351
33.37087370  126.4418057
33.40088431 126.4489960
33.42514624 126.5496234
33.50214955  126.6368397
33.45819261 126.6533300
33.45279409  126.7606052
33.45880707  126.9425429
33.34694962  126.8328511
33.40949970  126.6350520
33.34538307  126.6994052
33.36352491 126.5286145
33.30653181  126.5168939
33.31073724  126.4538315

ARk é’ﬁgu@ﬁﬂgt& Lindl. f. spontanea (E.H.Wilson) 3331208470 126.1732351
33.47540566  126.5071890
33.36352491  126.5286145
=3 Magnolia kobus DC. 33.45819261  126.6533300
IR Lagerstroemia indica L. 33.49463247  126.7128619

33.54276171  126.7445204
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Acer palmatum Thunb.

33.38492859
33.42514624
33.45819261
33.49463247
33.48500690
33.40949970
33.34538307
33.30653181
33.31073724

126.3870351
126.5496234
126.6533300
126.7128619
126.7993177
126.6350520
126.6994052
126.5168939
126.4538315

Ginkgo biloba L.

33.45819261

126.6533300
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Rhododendron weyrichii Maxim.

33.38492859
33.37087370
33.40088431
33.45819261
33.40949970
33.34538307
33.36352491
33.31073724

126.3870351
126.4418057
126.4489960
126.6533300
126.6350520
126.6994052
126.5286145
126.4538315

Cornus kousa F Buerger ex Miquel

33.38492859
33.37087370
33.42514624
33.50214955
33.45819261
33.40949970
33.34538307
33.36352491
33.33759352

126.3870351
126.4418057
126.5496234
126.6368397
126.6533300
126.6350520
126.6994052
126.5286145
126.4739104

)
4
)y
i
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Melia azedarach L.

33.31208470
33.36684237
33.38492859
33.40088431
33.50214955
33.45819261
33.47540566
33.49463247
33.52893289
33.24192883

126.1732351
126.3003297
126.3870351
126.4489960
126.6368397
126.6533300
126.5071890
126.7128619
126.7714749
126.3134038

Celltis sinensis Pers.

33.45279409

33.52893289
33.45880707

126.7606052

126.7714749
126.9425429

Sorbus alnifolia (Siebold & Zucc.) C.Koch

33.38492859

126.3870351
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Sorbus alnifolia (Siebold & Zucc.) C.Koch

33.37087370
33.50214955
33.45819261
33.49463247
33.36352491

126.4418057
126.6368397
126.6533300
126.7128619
126.5286145

i Sorbus commixta Hedl. 33.37087370  126.4418057
33.42514624  126.5496234
33.38542502 126.6198167
33.36352491 126.5286145
33.33759352  126.4739104
AT Albizia julibrissin Durazz. 33.38492859  126.3870351
33.50214955  126.6368397
33.45819261 126.6533300
33.49463247  126.7128619
33.48500690  126.7993177
33.40571328 126.7976051
33.40949970  126.6350520
33.36352491 126.5286145
33.28439865  126.6037085
33.24192883  126.3134038
33.19862024  126.2917502
Al Sapium japonicum (Siebold & Zucc.) Pax & Hoffm.  33.38492859  126.3870351
33.45819261 126.6533300
33.48500690  126.7993177
33.40949970  126.6350520
33.34538307  126.6994052
33.36352491 126.5286145
33.30653181 126.5168939
33.31073724  126.4538315
o Fu Euscaphis japonica (Thunb.) Kanitz 33.33408635  126.2508015

33.50214955
33.49463247
33.48500690
33.45880707
33.34694962
33.40571328
33.30645133
33.36352491
33.28439865
33.30653181

126.6368397
126.7128619
126.7993177
126.9425429
126.8328511
126.7976051
126.6765912
126.5286145
126.6037085
126.5168939
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10) A5-&3 Machilus thunbergii Siebold & Zucc. ex Meisn. ()
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