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Dwarf Siberian Pine (Pinus pumila) (Seoraksan, Inje-gun, Gangwon-do)
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Natural monuments bear high academic and 

aesthetic values. Thus, legal protection and con-

servation have been adapted. Natural monuments 

include animals and their habitats, plants and their 

natural colony areas, minerals, caves, other natu-

ral and inorganic substances. There are 209 plant 

natural monuments, including 142 old trees, 17 

rare plant species, 27 natural growing sites, and 

33 forest and vegetation areas. State-designated 

plant natural monuments include endemic plant 

species, plant species growing in special envi-

ronmental conditions such as dry land, wetlands, 

rivers, waterfalls, and hot springs. The list of 

state-designated plant natural monuments also in-

cludes plant species at their geographical distribu-

tional limit, famous trees, old trees, communities 

of evergreen broadleaf vegetation, specific plant 

communities, plant species at the distributional 

limit of their range, abnormally-shaped trees, holy 

trees at sanctuaries and village shrines, forests 

�I�R�U���¿�V�K���V�K�H�O�W�H�U���� �S�U�L�P�H�Y�D�O���R�U���Y�L�U�J�L�Q���I�R�U�H�V�W�V���� �D�O�S�L�Q�H��

plants, and artificially planted historic wood-

lands. State-designated plant natural monuments 

are mostly Ginkgo biloba, Pinus densiflora, and 

Juniperus chinensis. Torreya nucifera, Thuja ori-

entalis, Wisteria floribunda, Camellia japonica, 

Chionanthus retusus, Prunus pendula, Poncirus 

trifoliata, Salix chaenomeloides, Cymbidium kan-

ran, Berchemia berchemiifolia, Gleditsia japoni-

ca, Machilus thunbergii, Celtis sinensis, Castanea 

crenata, Quercus variabilis, Zelkova serrata, 

Picrasma quassioides, Lagerstroemia indica, Ac-

tinidia arguta, and Buxus koreana are also natural 

monuments. Among the old trees, most of the 

designated natural monuments are �3�L�Q�X�V���G�H�Q�V�L�À�R-

ra, Ginkgo biloba, Juniperus chinensis. Old trees, 

communities, and the northern range limit of the 

southern evergreen conifer, Torreya nucifera, 

and the natural habitats of the endemic species, 

Abeliophyllum distichum are also state-designated 

natural monuments of Korea.
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Plant Vulnerable to Climate Change: 
Distribution of Dwarf Siberian Pine��(Pinus pumila)Dwarf Siberian Pine by Elevation

Korean National Geographic Society (2000)

Cultural Heritage Administration (2015)

�'�Z�D�U�I���6�L�E�H�U�L�D�Q���S�L�Q�H����Pinus pumila) is a creep-

ing evergreen coniferous sub-tree that inhabits��

�W�K�H���H�D�V�W�H�U�Q���S�D�U�W���R�I���W�K�H���5�X�V�V�L�D�Q���)�D�U���(�D�V�W�����2�N�K�R�W�V�N��

coast, the arctic coast of eastern Siberia, Sakhalin, 

�.�X�U�L�O�H���� �.�D�P�F�K�D�W�N�D�� �R�I�� �5�X�V�V�L�D���� �Q�H�D�U�� �%�D�L�N�D�O�� �/�D�N�H����

�Q�R�U�W�K�H�U�Q���0�R�Q�J�R�O�L�D�����Q�R�U�W�K�H�D�V�W�H�U�Q���&�K�L�Q�D�����+�R�N�N�D�L�G�R��

and Honshu of Japan, North Korea, and South 

�.�R�U�H�D���� �,�W�V�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �H�[�W�H�Q�G�V�� �I�U�R�P�� �����Û�� �����•�� �1��

�W�R�������Û�������•�� �1���� �D�Q�G���I�U�R�P���������Û���(�� �W�R���������Û���(���� �D�Q�G���W�K�H��

altitudinal range of the species within this broad 

region varies from sea level up to 3,200 m above 

�V�H�D�� �O�H�Y�H�O�� �L�Q�� �V�R�P�H�� �S�D�U�W�V�� �R�I�� �Q�R�U�W�K�H�D�V�W�H�U�Q�� �5�X�V�V�L�D����

The species inhabits regions near the coast of 

Sakhalin, up to elevations of 600 – 800 m above 

�V�H�D�� �O�H�Y�H�O�� �D�W�� �2�N�K�R�W�V�N���� �0�D�J�D�G�D�Q���� �W�R�� ������������ �P�� �D�W��

�9�H�U�N�K�R�\�D�Q�V�N�� �R�I�� �5�X�V�V�L�D���� �D�Q�G�� �P�D�L�Q�O�\�� �D�W�� ������������ �±��

2,700 m in Japan.

On the Korean Peninsula, dwarf Siberian pine 

�J�U�R�Z�V���I�U�R�P�������Û���1�� �W�R�������Û���1�� �R�Q�������� �P�R�X�Q�W�D�L�Q�V���� �L�Q-

�F�O�X�G�L�Q�J�� �.�Z�D�Q�P�R�E�R�Q�J���� �%�X�N�S�R�W�D�H�V�D�Q���� �1�D�P�S�R�W�D�H-

�V�D�Q���� �0�D�Q�W�D�S�V�D�Q���� �+�\�D�Q�J�Q�R�E�R�Q�J���� �%�X�N�V�X�E�D�H�N�V�D�Q����

�%�X�M�H�R�Q�J�R�Z�R�Q���� �0�D�H�Q�J�E�X�V�D�Q���� �6�D�V�X�V�D�Q���� �%�R�K�\-

�H�R�Q�V�D�Q���� �0�\�R�K�\�D�Q�J�V�D�Q���� �%�L�U�D�H�V�D�Q���� �� �6�X�Q�J�M�H�R�N�V�D�Q����

�1�D�Q�J�Q�L�P�V�D�Q���� �+�D�U�D�P�V�D�Q���� �*�H�X�P�J�D�Q�J�V�D�Q���� �D�Q�G��

Seoraksan, mainly with a lower limit elevation of 

1,485 m above sea level and an upper limit eleva-

tion of 1,791 m above sea level.

From the end of the Tertiary period, and pos-

sibly earlier, dwarf Siberian pine was evolved 

as understory vegetation��of highland coniferous 

forests in the temperate zone of East Asia, and 

occupied an intermediate position between taiga 

and mountain tundra assemblages during the Last 

�*�O�D�F�L�D�O���0�D�[�L�P�X�P�����7�K�H���H�[�W�H�Q�V�L�Y�H���D�Q�G���F�R�Q�W�L�Q�X�R�X�V��

range of the species during the Pleistocene period 

was later divided into many fragmented ranges 

during the most recent climatic amelioration. The 

disjunctive distribution of dwarf Siberian pine 

on the Korean Peninsula suggests a continuous 

distribution of the species at high altitudes in this 

area in the past, probably before the hypsi-ther-

mal or climatic optimum, when climate was 8 – 

���Û�&���F�R�O�G�H�U���W�K�D�Q���W�R�G�D�\���� �6�L�Q�F�H���G�Z�D�U�I�� �6�L�E�H�U�L�D�Q���S�L�Q�H��

adapts well under cold temperature,��the rise in 

summer temperature due to global warming may 

cause the summit of Seoraksan, the southernmost 

distributional limit, to be no longer a habitat for 

the species.
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Plant Species

Prediction of Leaf-Out Dates under Future Climate Scenarios

As the temperature increases, the vegetation 

zone of the Northern Hemisphere is moving from 

the south to the north and from lowlands to high-

�O�D�Q�G�V�����$�Q���L�Q�F�U�H�D�V�H���E�\�� ���Û�&���L�V�� �H�[�S�H�F�W�H�G���W�R���F�D�X�V�H���D��

migration of plants of middle latitude by 150 km 

to north and 150 m higher in altitude, causing 

�G�L�I�¿�F�X�O�W�L�H�V���I�R�U���P�R�V�W���S�O�D�Q�W���V�S�H�F�L�H�V���W�R���N�H�H�S���X�S���Z�L�W�K��

the speed of climate change. Thus, the chance 

of extinction or shrinkage of habitat for plants 

�L�Q�F�U�H�D�V�H�V���� �'�H�W�H�F�W�L�R�Q�� �R�I�� �F�K�D�Q�J�H�V�� �D�U�H�� �S�R�V�V�L�E�O�H�� �E�\��

observing the microclimate, seasonal variations, 

and physiological changes of plants’ blooming 

and bearing fruit through long-term monitoring. 

Since 2009, the Korea National Arboretum 

has been carrying forward an adaptation plan 

for forest plant species that are susceptible to 

climate change. The plan, which builds regional 

microclimate change data, designates 100 climate 

change vulnerable species and monitors them af-

ter classifying them into either northern or south-

ern species. Plant species will physiologically be 

�L�Q�À�X�H�Q�F�H�G���E�\���F�O�L�P�D�W�H���F�K�D�Q�J�H�����+�D�E�L�W�D�W���F�K�D�Q�J�H���D�Q�G��

distribution area change are predicted as conse-

quences of interspecific competition. Thus, new 

endangered plant species are likely to appear be-

cause of global warming.

In the case of seasonal variation of plant phe-

nology, the winter bud burst season and leaf un-

folding season of rigid-branch yew (Taxus cuspi-

data�����D�Q�G���.�R�U�H�D�Q���¿�U����Abies koreana) are expected 

to start earlier. Highland plants inhabiting the 

summits of Hallasan, Jirisan, and Seoraksan such 

as Korean fir (Abies koreana), dark-bark spruce 

(Picea jezoensis), Korean crowberry (Empetrum 

nigrum), rigid-branch yew (Taxus cuspidata), 

Khingan fir (Abies nephrolepis), Korean arbor-

vitae (Thuja koraiensis) are expected to decrease 

�L�Q�� �S�R�S�X�O�D�W�L�R�Q���� �&�R�Q�V�H�U�Y�D�W�L�R�Q�� �R�I�� �Q�R�U�W�K�H�U�Q�� �S�O�D�Q�W�V��

living in isolated environments such as alpine, 

sub-alpine, islands, and wind holes is becoming 

an important issue.

Representative Concentration Pathways (RCP)

RCP��are��series��of��climate��change��scenarios��that��are��used��

to��determine��greenhouse��gas��reduction��policies��per��socio��

economic��settings����Four��trajectories��are��presented��upon��

calculations��of��different��levels��of��carbon��dioxide��concentration����

RCP��2��6���	420��ppm��of��CO2�
��projects��that��Earth��will��be��able��to��

recover��from��the��negative��consequences��of��human��activity��by��

itself�
��but��it��is��not��seen��as��a��feasible��plan����RCP��4��5���	540��ppm��

of��CO2�
��suggests��that��greenhouse��gas��reduction��policies��will��

be��carried��out��considerably�
��while��RCP��6��0���	670��ppm��of��CO2�
��

projects��they��will��be��carried��out��to��some��degree����RCP��8��5���	940��

ppm��of��CO2�
��predicts��that��greenhouse��gases��will��continue��to��

be��emitted��at��the��current��rate��without��any��reductions����
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Natural Monuments Plant Phenology by Climate Change

Evergreen Forest on Judo, Wando-gun, 
Jeollanam-do (Forest Site) 

Natural Monument No.28

Population of Spreading Yew Trees (Taxus cuspidata)
in Sobaeksan (Natural Habitat) 

Natural Monument No.244

Smoothlip Cymbidium (Cymbidium kanran)
of Jejudo (Rare Plant) 

Natural Monument No.191

Lacebark Pine (Pinus bungeana) of Jae-dong, 
Seoul (Large Old Tree) 
Natural Monument No.8
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