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The Study of Adaptable Plant Species according to Warmth Index
using RCP 8.5 Scenarios in Cheonan-Si*

Kong, Seok Jun * Shin, Jin Ho and Yang, Keum Chul

Dept. of Civil & Environmental Eng. Kongju National University.

ABSTRACT

This study was proposed to adaptable species according to climate change using warmth index(WI)
in Cheonan-Si. RCP 8.5 was used to estimate change of warmth index(WI) depending on climate
change in Cheonan-Si. Climatic change of Cheonan-Si was estimated to change from cool temperate
forest central zone to warm temperate forest zone.

The following plant species will survive within WI change of Cheonan-Si from 2010 to 2050 : 18
species in the tree layer including Quercus serrata, Q. variabilis, Pinus densiflora, Q. acutissima etc.;
28 species in the shrub layer including Rhus trichocarpa, Lindera obtusiloba, Zanthoxylum
schinifolium etc.; 24 species in the herb layer including Oplismenus undulatifolius, Carex lanceolata,

etc.; 12 species in the vine plants including Smilax china, Cocculus trilobus, etc.

Key Words : Cool temperate forest central zone, Warm temperate forest zone.
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Species Frequency

Cool temperate forest Warm temperate

northern zone central zone southern zone  forest zone

Min Max Mean ~ WI<55 55<WI<85 85<WI<100 100<WI<108  108<WI

(%) (%) (%) (%) (%)
Quercus serrata 4,283 35 134 959 0.3 13.8 48 22.7 15.2
Quercus mongolica 4,215 35 118 84.8 29 41.7 44.9 8.5 2
Quercus variabilis 3,866 50 118 933 0.1 20 524 17.1 10.4
Pinus densiflora 3,374 42 133 934 0.4 19.9 50 18.9 10.8
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Quercus aliena 1,638 41 118 96.4 0.2 8.9 53.2 255 122
Quercus dentata 1,240 36 120 91.5 0.2 24.7 51.2 18.1 5.7
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Table 2. Change in warmth index of Cheonan-Si according to climate change.

RCP 8.5 scenarios

2010
2020 2050 2099

WI range
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Figure 7. Change in forest zone of Cheonan-Si according to climate change.
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Table 3. Adaptable species according to climate change in Cheonan-Si.

2010

2020

2050

2099

Tree
layer

Quercus serrata, Quercus
mongolica, Quercus
variabilis, Pinus densiflora,
Quercus acutissima, Prunus
sargentii, Quercus aliena,
Styrax japonica, Quercus
dentata, Lindera
erythrocarpa, Styrax obassia,
Fraxinus rhynchophylla,
Fraxinus sieboldiana, Sorbus
alnifolia, Platycarya
strobilacea, Morus bombycis,
Diospyros lotus, Potentilla
freyniana, Albizzia julibrissin,
Carpinus laxiflora, Prunus
leveilleana, Alnus hirsuta,
Acer mono, Trachelospermum
asiaticum var. intermedium,
Cornus kousa

Quercus serrata, Quercus
variabilis, Pinus densiflora,
Quercus mongolica, Quercus
acutissima, Quercus aliena,
Styrax japonica, Prunus
sargentii, Quercus dentata,
Lindera erythrocarpa, Styrax
obassia, Fraxinus
rhynchophylla, Fraxinus
sieboldiana, Platycarya
strobilacea, Sorbus alnifolia,
Diospyros lotus, Albizzia
Julibrissin, Morus bombycis,
Prunus leveilleana, Carpinus
laxiflora, Alnus hirsuta,
Trachelospermum asiaticum
var. intermedium, Potentilla
freyniana, Cornus kousa,
Celtis sinensis

Quercus serrata, Quercus
variabilis, Pinus densiflora,
Quercus acutissima, Styrax
Jjaponica, Quercus mongolica,
Quercus aliena, Prunus
sargentii, Lindera
erythrocarpa, Quercus
dentata, Platycarya
strobilacea, Fraxinus
sieboldiana, Sorbus alnifolia,
Albizzia julibrissin, Diospyros
lotus, Fraxinus
rhynchophylla, Celtis
sinensis, Styrax obassia,
Prunus leveilleana

Neolitsea sericea, Machilus
thunbergii, Quercus glauca,
Celtis sinensis, Camellia
Jjaponica, Castanopsis
cuspidata var. sieboldii,
Distylium racemosum, Tilia
miqueliana, Quercus acuta,
Idesia polycarpa, Lozoste
lancifolia

Shrub
layer

Lindera obtusiloba, Rhus
trichocarpa, Zanthoxylum
schinifolium, Rhododendron
mucronulatum, Lespedeza
bicolor, Juniperus rigida,
Stephanandra incisa,
Ligustrum obtusifolium,
Atractylodes japonica,
Lespedeza maximowiczii,
Callicarpa japonica, Rubus
crataegifolius, Rhododendron
schlippenbachii, Corylus
heterophylla var. thunbergii,
Acer pseudo-Sieboldianum,
Rhus chinensis, Lindera
glauca, Rosa multiflora,
Indigofera kirilowii, Weigela

h ilis, Rhododend

on
yedoense var. poukhanense,
Securinega suffruticosa,
Viburnum erosum, Euonymus
alatus for. ciliato-dentatus,
Acer ginnala, Potentilla
fragarioides var. major,
Lespedeza cyrtobotrya,
Clerodendron trichotomum,
Rhododendron
mucronulatum var. ciliatum,
Rubus oldhamii, Rubus
parvifolius, Viburnum
dilatatum, Boehmeria spicata,
Corylus heterophylla,
Zanthoxylum piperitum,
Spiraea prunifolia for.
simpliciflora, Euonymus
alatus, Sapium japonicum,
Lespedeza x tomentella

Lindera obtusiloba, Rhus
trichocarpa, Zanthoxylum
schinifolium, Rhododendron
mucronulatum, Juniperus
rigida, Lespedeza bicolor,
Ligustrum obtusifolium,
Stephanandra incisa,
Callicarpa japonica,
Atractylodes japonica,
Lespedeza maximowiczii,
Lindera glauca, Rubus
crataegifolius, Rosa
multiflora, Corylus
heterophylla var. thunbergii,
Indigofera kirilowii, Rhus
chinensis, Rhododendron
schlippenbachii, Acer
pseudo-Sieboldianum,
Rhododendron yedoense var.
poukhanense, Viburnum
erosum, Weigela subsessilis,
Euonymus alatus for.
ciliato-dentatus, Securinega
suffruticosa, Clerodendron
trichotomum, Viburnum
dilatatum, Lespedeza
cyrtobotrya, Rubus
parvifolius, Acer ginnala,
Rhododendron
mucronulatum var. ciliatum,

Rhus trichocarpa, Lindera
obtusiloba, Zanthoxylum
schinifolium, Rhododendron
mucronulatum, Juniperus
rigida, Ligustrum
obtusifolium, Lespedeza
bicolor, Lindera glauca, Rosa
multiflora, Stephanandra
incisa, Indigofera kirilowii,
Platycarya strobilacea,
Lespedeza maximowiczii,
Callicarpa japonica,
Atractylodes japonica, Rubus
crataegifolius, Rhus
chinensis, Corylus
heterophylla var. thunbergii,
Eurya japonica, Viburnum
erosum, Rhododendron
yedoense var. poukhanense,
Rhododendron
schlippenbachii, Rubus
parvifolius, Rhododendron
mucronulatum var. ciliatum,
Viburnum dilatatum, Celtis
sinensis, Zanthoxylum
piperitum, Weigela

Rubus oldhamii, Zanthoxylum subsessilis, Clerodendron

piperitum, Potentilla
fragarioides var. major,
Boehmeria spicata, Corylus
heterophylla, Sapium
Japonicum, Euonymus alatus,
Spiraea prunifolia for.
simpliciflora

trichotomum, Acer
pseudo-Sieboldianum

Litsea japonica, Mallotus
Jjaponicus, Ficus erecta,
Eurya japonica, Ardisia
Jjaponica, Ligustrum
obtusifolium, Lindera
obtusiloba, Ligustrum
Japonicum, Ardisia crenata,
Euonymus japonica, Kadsura
Japonica, Zanthoxylum
piperitum, Eurya japonica
var. aurescens, Rosa
multiflora, Cudrania
tricuspidata
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Table 3. Continued.

2010

2020

2050

2099

Carex lanceolata, Spodiopogon
sibiricus, Aster scaber, Artemisia
keiskeana, Oplismenus
dulatifolius, Sympl
chinensis for. pilosa, Pyrola
Japonica, Disporum smilacinum,
Pteridium aquilinum var.
latiusculum, Polygonatum
odoratum var. pluriflorum,

Carex lanceolata, Oplismenus
undulatifolius, Aster scaber,
Spodiopogon sibiricus,
Artemisia keiskeana, Pyrola
Jjaponica, Symplocos chinensis
for. pilosa, Arundinella hirta,
Pteridium aquilinum var.

Carex humilis, Arundinell
hirta, Smilax nipponica, Isodon
inflexus, Miscanthus sinensis
var. purpurascens, Carex
siderosticta, Calamagrostis
Chrysanth
zawadskii var. latilobum,
Staphylea b lda, C lii

arundi

latiuscul; Disporum
smilacinum, Carex humilis,
Polygonatum odoratum var.
pluriflorum, Isodon inflexus,
Smilax nipponica, Miscanthus
sinensis var. purpurascens,

1, 7 A7
C grostis arun

Oplismenus undulatifolius,
Carex lanceolata, Arundinella
hirta, Aster scaber, Pteridium
aquilinum var. latiusculum,
Spodiopogon sibiricus, Pyrola
Japonica, Ari keiskeana,

C li Carex

communis, Solidago virga-aurea
var. asiatica, Cornus controversa,
Phryma leptostachya var.
asiatica, Athyrium yokoscense,

Miscanthus sinensis var.

siderosticta, Chry

1ati10hirmm

7,
purpur , Symp

zawadskii var. ,
Staphylea bumalda, Solidago
virga-aurea var. asiatica,

for. pilosa,
Disporum smilacinum, Carex
humilis, Commelina

Rumohra aristata, Dryopteris
bissetiana, Dryopteris

Herb Viola dissecta var. Phryma leptostachya var. communis, Polygonatum erythrosora, Asplenium
layer chaerophylloides, Youngia asiatica, Cornus controversa, — odoratum var. pluriflorum, incisum, Boehmeria
denticulata, Syneilesis palmata, Dryopteris chinensis, Viola Calamagrostis arundil platanifolia, Dryopteris
Iris rossii, Asarum sieboldii, dissecta var. chaerophylloides, Smilax nipponica, Phryma pacifica
Dryopteris chinensis, Sedum Youngia denticulata, Athyrium lep hya var. asiati
kamtschaticum, Ainsliaea yokoscense, Iris rossii, Sedum Staphylea bumalda,
acerifolia, Melampyrum roseum,  kamtschaticum, Carex Chrysanthemum zawadskii
Carex ciliato-marginata, ciliato-marginata, Syneilesis var. latilobum, Solidago
Peucedanum terebinthaceum, palmata, Smilax riparia var.  virga-aurea var. asiatica,
Smilax riparia var. ussuriensis, ussuriensis, Artemisia Carex siderosticta, Carex
Lysimachia clethroides, princeps, Lysimachia ciliato-marginata, Dryopteris
Cephalanthera longibracteata, clethroides, Asarum sieboldii,  chinensis, Artemisia princeps
Impatiens textori, Astilbe Asplenium incisum, Ainsliaea  var. orientalis
chinensis var. davidii, Viola acerifolia, Spodiopogon
rossii, Isodon japonica, cotulifer, Peucedanum
Asplenium incisum, Spodiopogon  terebinthaceum, Melampyrum
cotulifer, Artemisia princeps, roseum, Cephalanthera
Adenophora triphylla var. longibracteata, Isodon
Japonica, Duchesnea chrysantha,  japonica, Osmunda japonica,
Osmunda japonica, Meehania Impatiens textori, Duchesnea
urticifolia, Hosta longipes, chrysantha
Convallaria keiskei, Athyrium
niponicum
. . X Smilax china, Cocculus
Smilax china, Cocculus trilobus, . g . . . Hedera rhombea,
. ) N . trilobus, Parthenocissus Smilax china, Cocculus L.
Smilax sieboldii, Parthenocissus . ] . . - . . Trachelospermum asiaticum
. . 3 tricuspidata, Smilax sieboldii, trilobus, Parthenocissus . X
tricuspidata, Pueraria X . X K X var. intermedium,
Lo Lo Pueraria thunbergiana, tricuspidata, Pueraria .
th giana, Ampelop . g I . Lemmaphyllum microphyllum,
X Ampelopsis brevip lat th giana, Lonicera , . )
brevipedunculata var. . X i . Smilax china, Parthenocissus
X . , var. heterophylla, Lonicera  japonica, Paederia scandens, ) , .
. heterophylla, Lonicera japonica, . . . P ; tricuspidata, Lonicera
Vine Jjaponica, Celastrus Ampelopsis brevip I

Celastrus orbiculatus, Rubia
akane, Clematis apiifolia,
Clematis mandshurica,
Hydrangea serrata for.
acuminata, Dioscorea batatas,
Actinidia arguta, Vitis amurensis

orbiculatus, Rubia akane,
Clematis apiifolia, Clematis
mandshurica, Hydrangea
serrata for. acuminata,
Dioscorea batatas, Humulus
Jjaponicus

var. heterophylla, Smilax
sieboldii, Celastrus
orbiculatus, Zelkova serrata,
Clematis apiifolia, Rubia
akane, Dioscorea batatas

Japonica, Akebia quinata,
Celastrus orbiculatus,
Paederia scandens, Ampelopsis
brevipedunculata var.
heterophylla, Clematis
apiifolia
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