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Korea is located between 33˚ and 43˚ north 
latitude in a temperate climate region with four 
seasons. Precipitation in Korea is abundant, and 
each season shows diverse climate characteristics. 
Mountain areas, which are mostly distributed 
around the northern and eastern regions, cover 
about 64% in the land of South Korea in 2015. In 
the southern and western areas, large rivers run, 
and various erosional or depositional landforms 
surround the rivers. Three sides of the Peninsula 
are surrounded by the sea with a rias coast and 
many islands in the South Sea; even and flat tide-
land resulting from a vast tide range in the Yellow 
Sea; and sand dunes and lagoons alongside a 
smooth coastline in the East sea.

The complexity and variety of ecosystems 
formed by the diverse climate and complicated 
topography affect the biodiversity inhabiting the 
Peninsula. Sub-alpine coniferous forests are com-
mon in the northern region, deciduous broadleaf 
forests are common in the central region, and 
warm, temperate evergreen forests are common 
in the southern and island regions. The natural 
conditions and variety of vegetation also derive 
variations in ecosystem productivity, resulting in 
distinct micro-habitats for a wide diversity of fau-
nal communities. 

The rich and diverse ecosystems in the Korean 
Peninsula have attracted people for centuries. 

People of Korea have been provided with abun-
dant ecosystem services. They have developed a 
unique lifestyle that merges the marine culture of 
the Pacific with the continental culture of Eurasia. 
They have also established a watershed-based 
traditional view of nature with the Baekdudaegan 
mountain ridge as the backbone of the Peninsula, 
and have developed numerous unique ecological 
cultures such as village forest, acorn jello, Song-
gye (traditional social institution for sustainable 
forest management),  and Hyangyak (local rules). 

Although the rapid industrialization and land 
development has expanded the national econo-
my, Korea now faces significant environmental 
issues such as pollution of air, water, and soil, 
reduction of biodiversity, and ecosystem degrada-
tion. To take action against these issues, natural 
environments and biota have been investigated 
nationwide. The collected data have been compre-
hensively assessed and used for the formation of 
Ecological Naturalness Maps. Ecological Natural-
ness Maps visualize the ecological value of each 
spatial unit—mountains, rivers, inland wetlands, 
lakes, farmland, and urban areas—according to a 
rating system.

For the Ecological Naturalness Maps, environ-
mental investigations are carried out to evaluate 
ecological naturalness through field surveys 
under 9 categories (geographical features, vege-
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tation, flora, benthic macro-invertebrates, insects, 
freshwater fish, reptiles, birds, and mammals). 
The results are stored as GIS database. Based on 
this data, assessments of vegetation, animals and 
plants, geographical features, and wetlands are 
carried out for the comprehensive evaluation of 
the Ecological Naturalness Maps. 

Final results are illustrated on the maps ac-
cording to a 4-grade ranking system. In Grade 1 
areas, the highest grade, development activities 
are limited in order to preserve or restore the 
natural environment. In Grade 2 areas, measures 
are required to minimize impacts on the natural 

environment due to development and land use. 
In Grade 3 areas, systematic development and 
land use are permitted. Reservation areas such 
as national parks and cultural heritage protection 
sites designated as reservation areas by laws such 
as the Natural Environment Conservation Act are 
classified as special management areas. 

Ecological Naturalness Maps are used in na-
tional and local environmental plans, as well as in 
the process of making and implementing devel-
opment plans, environmental impact assessments, 
and in consultations requiring referential data.

National Institute of Ecology (2015)
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Gross Primary Productivity (GPP) in East Asia (gC m⁻₂ yr⁻₁)The Ministry of Environment has been con-
ducting a nationwide survey of the natural envi-
ronment every 5 years. The first Natural Environ-
ment Survey started in 1986. Since 2014, the 4th 
survey has been carried out. The produced maps 
range from sectoral thematic maps such as valu-
able geomorphological feature maps, actual veg-

etation maps, and floral and faunal distribution 
maps, to comprehensive environmental evalua-
tion maps such as ecological maps that utilize the 
sectoral thematic maps. They are now publicized 
and widely used by various users such as environ-
ment-related governmental agencies, industries, 
academics, and the public.

Basic Thematic Maps Analysis, Estimation Integrating Maps Editing Maps Publishing

Vegetation Map Fauna and Flora Maps Geomorphological  Feature Map Detailed Survey Map Special Management Areas Map Ecological Naturalness Map

Special Management AreasDetailed Ecological SurveyNationwide Natural Environment Survey

Fauna and Flora Vegetation Geographical Features

Winter Waterbird 
Census of Korea

Detailed Survey for 
Specific Islands

Detailed Survey for
 Endangered Species

Detailed Survey
 for Coastal Dunes

Detailed Survey 
for Wetland 

Protection Areas

Nationwide Survey 
for Natural Landscapes

Detailed Survey
for Estuaries

Detailed Survey 
for Baekdudaegan

Nationwide Survey 
for Uninhabited Islands

Natural Parks

Natural Monuments

Water Source
Protection Areas

Forests Genetic 
Resources Reserves

Wildlife Protection 
Areas 

Wetland Protected
 Areas

Cultural Heritage
 Protection Zones

Ecological and 
Landscape

 Conservation Areas

Baekdudaegan 
Conservation Areas

Geomorphological Feature 
Survey

Vegetation Survey Fauna and Flora Survey

The 4th

Nationwide Natural Environment Survey

1986 1990 1997 2006 2012 2014

●   Topographic Map Sheet Units
●   Detailed Mountain-Centered
  Ecosystem Units

The 3rd
●   Mountain-Centered 
  Ecosystem Units

The 2nd
●   Administrative Units

The 1st

2005

In this survey, the nation was divided into a total of 

206 ecological regions (mountainous areas bounded 

by rivers). The spatial distributions of the valuable 

geomorphological features, flora, terrestrial entomo-

fauna, fish, benthic macro-invertebrates, amphibian 

and reptile species, birds, and mammals were 

investigated. The results of this survey were used to 

make the Ecological Naturalness Map for land-use 

and development planning.

The spatial distributions of valuable geomorpholog-

ical features, flora, and fauna of the nation were 

surveyed for 824 topographic maps (1:25,000 scale). 

The whole nation was divided into the 811 evalua-

tion units, which were further subdivided from the 

ecological regions used in the 2nd survey, consistent 

with the previous survey results. The results of this 

survey were used as data for the revision of the 

Ecological Naturalness Maps from the 2nd survey.

This survey investigated the topography and the 

spatial distributions of flora and fauna at 144 sur-

vey areas from 824 maps, the distribution status 

of vegetation at 141 evaluation units out of 811, 

and the distribution status of fish and benthic 

macro-invertebrates at 144 standard watersheds 

out of 811. In 2015, however, the investigation 

method used in the 4th survey was reorganized 

from a conventional, species-oriented approach 

to a new theme-oriented approach. Four separate 

themes (naturalness of vegetation, valuable 

geomorphological sites, endangered wildlife 

habitats, and biodiversity) were selected, in order 

to evaluate the ecological value of regions and to 

enhance the reliability of the Ecological Natural-

ness Maps.

For the very first national survey of the natural envi-

ronment across the whole country, investigation on 

the habitat status of flora and fauna was carried out 

by using the administrative units as survey regions. 

The results of this survey were used to map the 

naturalness of the national green belt.

The 4th Survey 
(2014 – 2018: A 5-Year Projection Plan)
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Climate and biota influence the photosynthesis 
and evapotranspiration, resulting in distinctive 
spatial differences in ecological functions. The 
fraction of photosynthetically active radiation 
(fPAR) is the ratio of PAR absorbed by plants 
to the total incident PAR in the atmosphere. The 
number of fPAR approaches 1 as the number of 
leaves increases. Stomata closure is mainly con-
trolled by minimum temperature and vapor pres-
sure deficit. Incident solar radiation is the main 
driver of photosynthesis and evapotranspiration. 
Daily minimum temperature and solar radiation 
vary with the length of the growing season while 
mean daily temperature controls plant respiration. 
These climatic variables show different seasonal 
and spatial patterns with latitude, altitude, to-
pography, and land cover types, which mainly 
determine soil-vegetation-atmosphere carbon and 
water cycles. Consequently, these environmental 
variables are the main factors that cause the dif-
ferences in the processes of the water cycle and 
the carbon cycle in atmosphere-biota-soil.

Korea has a significantly high degree of eco-
logical diversity considering the size of its land. 
Likewise, ecosystems display considerable spatial 
variation due to the different levels of photosyn-
thesis and evotranspiration in plants according to 
the climate and biota of the area. 

Net Primary Productivity (NPP) is the differ-
ence between Gross Primary Productivity (GPP) 
and autotrophic respiration of a primary producer, 
mostly plants. NPP determines photosynthetic 
products that are available to humans, animals, 
and microbes. The annual means of NPP and GPP 
from 2000 to 2009 reveal that the values vary 
with latitude, distance from the sea, and land cov-
er. This is because factors such as local climate, 
length of the growing season and biomass affect 
the rate of photosynthesis in plants and the con-
sumption rate of animals and microorganisms. 
Thus, NPP and GPP values are higher in lower 

latitudes than in higher latitudes, decrease with 
distance from the sea, and are very low in dry 
regions such as western China and the Mongolian 
plateaus. 

Evapotranspiration includes evaporation from 
water bodies such as seas, lakes, and rivers and 
transpiration through the stomata in leaves. 
Evapotranspiration returns around half of the 
precipitation received on land to the atmosphere; 
thus, it is an important ecological component 
which regulates regional and global climates. 
Plants lose water vapor through stomata openings 
but gain atmospheric carbon dioxide which is 
essential for photosynthesis. Thus, evapotrans-
piration and photosynthesis are physiologically 
coupled and show a positive correlation. There-
fore, the annual evapotranspiration map of North-
eastern Asia shows a spatial pattern similar to that 
of  the region’s GPP; evapotranspiration increases 

with latitude and decreases with urbanization.
GPP and evapotranspiration in Korea show 

intermediate values compared to those of Japan 
and China at similar latitudes. Japan, which ex-
periences high temperatures and high humidity of 
a marine climate, shows higher values, whereas 
China, which experiences a continental climate, 
exhibits lower values. Western China, located 
far from the sea, shows lower GPP and evapo-
transpiration compared to the other regions at 
equal latitudes. Korea shows an increased GPP 
and evapotranspiration at lower latitudes and at 
regions closer to the Pacific Ocean. This is caused 
by the climatic characteristics of the southern 
and eastern coasts and by comparatively high 
temperatures and humidity, which cause the wide 
distribution of evergreen broad-leaved trees and 
evergreen needle-leaved trees.

Evapotranspiration in East Asia Minimum TemperatureAverage Temperature

Solar Radiation Vapor Pressure Deficit

American Geophysical Union (2013)

American Geophysical Union (2013)
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기 호 자   연   림 기 호 자   연   림 기 호 자   연   림 기 호 자   연   림 기 호 자   연   림 기 호 자   연   림 기 호 식   재   림

기 호 기  타  식  생

기 호 식   재   림

Ag
Ah
AhQm
Ak
AkBe
AkPik
AkQm
AkTc
Alj
AljPt
Am
AnQm
Ao
AoFc
AoPt
Bc
BcFrm
BcQm
BcQs
BdaPik
Be
BeAh
BeAn
BeQv
Bk
Cao
CaoCcs
CaoPd
CaoPt
CaoQac
CaoQd
CaoQs
CaoQv
Cc
CcLl
CcPd
CcQa
Ccs
CcsCao
CcsMt
CcsPd
CcsPt
CcsQac
CcsQmy
CcsSj
Cct
Cj
CjEj
CjMt
Cl
ClCc
ClCt
ClFrm
ClPd
ClQm
ClQs
ClQv
ClSj
Co
Coc
Ct
CtQs
Cw
Ej

신나무군락
전나무군락
전나무-신갈나무군락
구상나무군락
구상나무-사스래나무군락
구상나무-잣나무군락
구상나무-신갈나무군락
구상나무-주목군락
오리나무군락
오리나무-곰솔군락
고로쇠나무군락
분비나무-신갈나무군락
우산고로쇠군락
우산고로쇠-너도밤나무군락
우산고로쇠-곰솔군락
거제수나무군락
거제수나무-들메나무군락
거제수나무-신갈나무군락
거제수나무-졸참나무군락
물박달나무-잣나무군락
사스래나무군락
사스래나무-전나무군락
사스래나무-분비나무군락
사스래나무-굴참나무군락
회양목군락
소사나무군락
소사나무-구실잣밤나무
소사나무-소나무군락
소사나무-곰솔군락
소사나무-붉가시나무군락
소사나무-떡갈나무군락
소사나무-졸참나무군락
소사나무-굴참나무군락
까치박달군락
까치박달-일본잎갈나무군락
까치박달-소나무군락
까치박달-상수리나무군락
구실잣밤나무군락
구실잣밤나무-소사나무군락
구실잣밤나무-후박나무군락
구실잣밤나무-소나무군락
구실잣밤나무-곰솔군락
구실잣밤나무-붉가시나무군락
구실잣밤나무-가시나무군락
구실잣밤나무-때죽나무군락
모밀잣밤나무군락
동백나무군락
동백나무-사스레피나무군락
동백나무-후박나무군락
서어나무군락
서어나무-까치박달군락
서어나무-개서어나무군락
서어나무-들메나무군락
서어나무-소나무군락
서어나무-신갈나무군락
서어나무-졸참나무군락
서어나무-굴참나무군락
서어나무-때죽나무군락
히어리군락
층층나무군락
개서어나무군락
개서어나무-졸참나무군락
말채나무군락
사스레피나무군락

FcHep
FcTsi
Frm
FrmBc
FrmCl
FrmCoc
FrmQm
FrmQs
Frr
FrrPd
Gr
HdTj
Jch
Jcs
Jr
Jum
JumAcp
JumAm
Lm
Ls
MeoPq
Mis
MjCd
Ms
Mt
MtCj
Ns
Pd
PdAf
PdAlh
PdAlj
PdBp
PdCac
PdCao
PdCc
PdCcs
PdCho
PdCl
PdCt
PdLl
PdPb
PdPik
PdPit
PdPk
PdPls
PdPot
PdPr
PdPs
PdPt
PdQa
PdQac
PdQal
PdQd
PdQm
PdQr
PdQs
PdQv
PdRop
Pj
Pk
PkLl
PkPd
PkQa
PkQm

너도밤나무-섬노루귀군락
너도밤나무-솔송나무군락
들메나무군락
들메나무-거제수나무군락
들메나무-서어나무군락
들메나무-층층나무군락
들메나무-신갈나무군락
들메나무-졸참나무군락
물푸레나무군락
물푸레나무-소나무군락
산지초원식생
자라풀-마름군락
향나무군락
눈향나무군락
노간주나무군락
가래나무군락
가래나무-당단풍군락
가래나무-고로쇠나무군락
조록싸리군락
털조장나무군락
합다리나무-소태나무군락
억새군락
진퍼리새-삿갓사초군락
참억새군락
후박나무군락
후박나무-동백나무군락
참식나무군락
소나무군락
소나무-사방오리군락
소나무-물오리나무군락
소나무-오리나무군락
소나무-자작나무군락
소나무-밤나무군락
소나무-소사나무군락
소나무-까치박달군락
소나무-구실잣밤나무군락
소나무-편백군락
소나무-서어나무군락
소나무-개서어나무군락
소나무-일본잎갈나무군락
소나무-왕대군락
소나무-잣나무군락
소나무-곰솔군락
소나무-잣나무군락
소나무-굴피나무군락
소나무-은사시나무군락
소나무-리기다소나무군락
소나무-구주소나무군락
소나무-곰솔군락
소나무-상수리나무군락
소나무-붉가시나무군락
소나무-갈참나무군락
소나무-떡갈나무군락
소나무-신갈나무군락
소나무-루브르참나무군락
소나무-졸참나무군락
소나무-굴참나무군락
소나무-아까시나무군락
이대군락
잣나무군락
잣나무-일본잎갈나무군락
잣나무-소나무군락
잣나무-상수리나무군락
잣나무-신갈나무군락

Pls
PlsAf
Ppa
PpaTsi
Pt
PtAf
PtAlj
PtAo
PtCac
PtCao
PtCcs
PtCho
PtCj
PtCl
PtEj
PtLit
PtLl
PtNse
PtPd
PtPls
PtPoe
PtPot
PtPr
PtPv
PtQa
PtQal
PtQd
PtQm
PtQmy
PtQs
PtQug
PtQv
PtRop
Qa
QaAbh
QaAf
QaAn
Qac
QaCac
QaCc
QacCao
QacCcs
QaCho
QacPd
QacQv
QaCs
Qal
QalAm
QalBp
QalCac
QaLl
QalLl
QalPd
QalPik
QalPr
QalPt
QalQa
QalQm

굴피나무군락
굴피나무-사방오리군락
섬잣나무군락
섬잣나무-솔송나무군락
곰솔군락
곰솔-사방오리군락
곰솔-오리나무군락
곰솔-우산고로쇠군락
곰솔-밤나무군락
곰솔-소사나무군락
곰솔-구실잣밤나무군락
곰솔-편백군락
곰솔-동백나무군락
곰솔-서어나무군락
곰솔-사스레피나무군락
곰솔-튜울립나무군락
곰솔-일본잎갈나무군락
곰솔-참식나무군락
곰솔-소나무군락
곰솔-굴피나무군락
곰솔-이태리포플러군락
곰솔-은사시나무군락
곰솔-리기다소나무군락
곰솔-노랑원추리군락
곰솔-상수리나무군락
곰솔-갈참나무군락
곰솔-떡갈나무군락
곰솔-신갈나무군락
곰솔-가시나무군락
곰솔-졸참나무군락
곰솔-종가시나무군락
곰솔-굴참나무군락
곰솔-아까시나무군락
상수리나무군락
상수리나무-전나무군락
상수리나무-사방오리군락
상수리나무-분비나무군락
붉가시나무군락
상수리나무-밤나무군락
상수리나무-까치박달군락
붉가시나무-소사나무군락
붉가시나무-구실잣밤나무군락
상수리나무-편백군락
붉가시나무-소나무군락
붉가시나무-굴참나무군락
상수리나무-팽나무군락
갈참나무군락
갈참나무-고로쇠나무군락
갈참나무-자작나무군락
갈참나무-밤나무군락
상수리나무-일본잎갈나무군락
갈참나무-일본잎갈나무군락
갈참나무-소나무군락
갈참나무-잣나무군락
갈참나무-리기다소나무군락
갈참나무-곰솔군락
갈참나무-상수리나무군락
갈참나무-신갈나무군락

QalQs
QalQv
QalRop
QalZs
QaNse
QaPb
QaPd
QaPik
QaPit
QaPk
QaPls
QaPot
QaPr
QaPt
QaQal
QaQd
QaQm
QaQs
QaQv
QaRop
QaZs
Qd
QdCao
QdPd
QdPt
QdQa
QdQm
QdQs
QdQv
Qm
QmAh
QmAk
QmAlh
QmAn
QmBc
QmBe
QmCac
QmCl
QmCt
QmFrm
QmLl
QmPd
QmPik
QmPk
QmPr
QmPt
QmQa
QmQal
QmQd
QmQs
QmQv
QmRop
QmRs
QmRy
QmSb
QmTc
QmTt
Qmy

갈참나무-졸참나무군락
갈참나무-굴참나무군락
갈참나무-아까시나무군락
갈참나무-느티나무군락
상수리나무-참식나무군락
상수리나무-왕대군락
상수리나무-소나무군락
상수리나무-잣나무군락
상수리나무-곰솔군락
상수리나무-잣나무군락
상수리나무-굴피나무군락
상수리나무-은사시나무군락
상수리나무-리기다소나무군락
상수리나무-곰솔군락
상수리나무-갈참나무군락
상수리나무-떡갈나무군락
상수리나무-신갈나무군락
상수리나무-졸참나무군락
상수리나무-굴참나무군락
상수리나무-아까시나무군락
상수리나무-느티나무군락
떡갈나무군락
떡갈나무-소사나무군락
떡갈나무-소나무군락
떡갈나무-곰솔군락
떡갈나무-상수리나무군락
떡갈나무-신갈나무군락
떡갈나무-졸참나무군락
떡갈나무-굴참나무군락
신갈나무군락
신갈나무-전나무군락
신갈나무-구상나무군락
신갈나무-물오리나무군락
신갈나무-분비나무군락
신갈나무-거제수나무군락
신갈나무-사스래나무군락
신갈나무-밤나무군락
신갈나무-서어나무군락
신갈나무-개서어나무군락
신갈나무-들메나무군락
신갈나무-일본잎갈나무군락
신갈나무-소나무군락
신갈나무-잣나무군락
신갈나무-잣나무군락
신갈나무-리기다소나무군락
신갈나무-곰솔군락
신갈나무-상수리나무군락
신갈나무-갈참나무군락
신갈나무-떡갈나무군락
신갈나무-졸참나무군락
신갈나무-굴참나무군락
신갈나무-아까시나무군락
신갈나무-철쭉꽃군락
신갈나무-산철쭉군락
신갈나무-조릿대군락
신갈나무-주목군락
신갈나무-뽕잎피나무군락
가시나무군락

Qs
QsAcp
QsAk
QsBc
QsCac
QsCao
QsCho
QsCl
QsCt
QsLl
QsPd
QsPik
QsPls
QsPr
QsPt
QsQa
QsQal
QsQd
QsQm
QsQv
QsZs
Qug
QugPtt
Qv
QvAbh
QvBc
QvBk
QvCac
QvCao
QvCl
QvCt
QvJr
QvLl
QvPd
QvPik
QvPit
QvPk
QvPls
QvPot
QvPr
QvPs
QvPt
QvQa
QvQal
QvQd
QvQm
QvQs
QvRop
QvZs
R
Rm
Rmc
Rs
RsRm
Ry
Sa
Sj
SjPr
SjPt
Sk
SkAg
Sku
Stk
Ta

졸참나무군락
졸참나무-당단풍군락
졸참나무-구상나무군락
졸참나무-거제수나무군락
졸참나무-밤나무군락
졸참나무-소사나무군락
졸참나무-편백나무군락
졸참나무-서어나무군락
졸참나무-개서어나무군락
졸참나무-일본잎갈나무군락
졸참나무-소나무군락
졸참나무-잣나무군락
졸참나무-굴피나무군락
졸참나무-리기다소나무군락
졸참나무-곰솔군락
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< 식 생 도 범 례 >
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Ⅱ

Ⅲ

식생보전등급 Ⅰ등급

식생보전등급 Ⅱ등급

식생보전등급 Ⅲ등급

※식생보전등급의 분류
  기준은『자연환경조사 
  방법 및 등급분류기준 등에
  관한 규정(개정2015. 7. 17
  환경부훈령 제1161호)』에 따름
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Example of Natural Environment Survey (Ganseong Map Sheet)
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In Korea, it is predicted that rise in temperature 
and increase in precipitation will continue, and 
that the frequency and intensity of extreme weath-
er events will also be reinforced. Climate-sen-
sitive Biological Indicator Species (CBIS) are 
species that need to be consistently monitored 
as indicators because they show clear changes in 
activity, distribution, or population size when af-
fected by climate change. 

In 2010, the National Institute of Biological 
Resources (NIBR) announced a total of 100 
Climate-sensitive Biological Indicator Species 
(CBIS) to effectively monitor and prepare the 
estimation approaches for the impacts of climate 
change on the distribution of biodiversity and 
vulnerability of ecosystems. The selected species 
include 18 vertebrate species, 28 invertebrate 
species, 44 plant species, and 10 algae and fungi 

species. Moreover, a spider species, one of the 
poikilotherms, showing sensitivity to the changes 
in the ambient temperature, was added to the list 
in 2015. 

NIBR has expanded its research activities on 
the climate change biological index in various 
ways, such as monitoring the changes in the bi-
ological and ecological characteristics caused by 
climate change. To effectively predict such trends 

in changes, NIBR has been operating the Korea 
Biodiversity Observation Network (K-BON) 
since 2011. By 2015, 30 organizations were ac-
tively engaged in the KBOB. NIBR is collaborat-
ing with international biodiversity programs such 
as the Asia Pacific Biodiversity Observation Net-
work (AP-BON) and the Group on Earth Obser-
vations Biodiversity Observation Network (GEO 
BON).

Concerns about the impacts of global warming 
and extreme weather events call for the prepara-
tion of adaptive measures against climate change 
for biota in Korea. As a result of these require-
ments, studies on future changes of some species’ 
distributions are being carried out to scientifically 
analyze and estimate the impacts and risks of 
climate change on the distribution of the Korean 
biota. These studies include the prediction of the 

future changes of some species’ distributions and 
the development of future habitat suitability maps 
for those species that are Climate-sensitive Bio-
logical Indicator Species (CBIS) and candidates 
for CBIS status. Future climate projections for 
this process are based on the climate change sce-
narios of the Intergovernmental Panel on Climate 
Change (IPCC).

Japanese silver tree (Neolitsea sericea), Jap-

anese bay tree (Machilus thunbergii), and Old 
World forked fern (Dicranopteris linearis) are 
some of representative subtropical evergreen 
plants in the southern provinces of Korea. These 
subtropical species are expected to undergo a 
nationwide spread in their distribution due to ac-
celerating global warming. Therefore, subtropical 
species are expected to result in a serious compe-
tition with the temperate plants formerly inhabit-

ing the region. Continuous monitoring and long-
term research for future prediction are proposed 
to mitigate the expected damage to the biodiver-
sity in Korea. The results of the study are planned 
to be used in the development of climate change 
adaptation policies for biodiversity in East Asia 
and in the establishment of the selection criteria 
for climate change index species.

Predicted Distribution of Japanese Silver Tree (Neolitsea sericea) with Time
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Predicted Distribution of Japanese Bay Tree (Machilus thunbergii) with Time
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Present Distribution In 2050 In 2100

National Institute of Biological Resources (2014)

Predicted Distribution of Old World Forked Fern (Dicranopteris linearis) with Time

National Institute of Biological Resources (2014)
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Korea National Park Service (2015)
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The modern concept of protected areas was pri-
marily implemented in Korea through the estab-
lishment of the Forest Act, Parks Act, and Cultur-
al Property Protection Act in the 1960s. Hongdo 

and Seoraksan were designated as the first nature 
reserve in 1965 and Jirisan was designated as the 
first National Park in 1967. There are 10 related 
Acts regarding protected areas in Korea. Three of 

the 10 Acts, Natural Environment Conservation 
Act, Marine Environment Management Act, and 
Cultural Property Protection Act, deal with gener-
al matters of environmental and cultural property 

protection, regulating relevant provisions for 
these protected areas. The remaining 7 Acts main-
ly contain provisions focusing on the designation 
and management of protected areas.

Korea is a highly urbanized country, with as 
many as 9 out of 10 people living in cities, and 
it is increasingly important to manage the urban 
areas in eco-friendly and sustainable ways. A bio-
tope map is a map that shows an area’s biodiver-
sity status based on investigations and evaluations 
performed by local governments to take better 

action against the problems within their adminis-
trative districts. It divides the map area by biotope 
unit and expresses the biotope type based on the 
ecological characteristics and the rating of each 
biotope’s value. 

The first biotope map for Korea was created in 
2000 in Seoul. Seoul developed a biotope map to 

serve as the baseline data for eco-friendly urban 
management and has been updating it every 5 
years. The Seoul Urban Planning Ordinance spec-
ifies the development and the usage of the biotope 
map for land suitability assessments and several 
other fields. A total of 43 local governments, in-
cluding Seongnam-si, Gwangyang-si, Goyang-si, 

and Siheung-si, had completed or proceeded with 
producing biotope maps by 2015. Though biotope 
mapping was initiated according to the purposes 
of the local governments, the Ministry of Envi-
ronment has been promoting biotope mapping  
since 2007 by creating and distributing the bio-
tope mapping guidelines. 

Biotope Map of Seoul (2010)

Example of an Evaluation of Biotope Type Cities and Counties with Biotope Mapping Conducted

Seoul Metropolitan Government (2010)

Seoul Metropolitan Government (2010)

Ministry of Environment (2015)
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Hongseong-gun
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Suwon-si
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Residential Area

Biotope Types

Commercial or Business Area
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Transportation Facilities Area

Stream or Wetland

Landscape or Green Area

Farmland

Forest

Industrial or Urban Infrastructure Facilities Area

0 4km

0 400mm 

1st Grade 2nd Grade

Biotop Grade

3rd Grade 4th Grade 5th Grade

Roads Rivers and Streams

Example of a Vegetation Map

Seoul Metropolitan Government (2010)

0 400mm 

Classification

Urban or Built-up Land

Road

Water Surface

Planted Area

Grassland

Populus tomentiglandulosa

Robinia pseudoacacia

Quercus spp.

Farmland

Ailanthus altissima

Deforested or Rocky Area

Carpinus laxiflora

Alnus japonica

Alnus hirsuta

Betula davurica

Shore Protection Block

Larix leptolepis

Castanea crenata

Pinus rigida

Pinus koraiensis

Pinus densiflora

Other Forest

Inaccessible Area

Denuded Area

Urban Ecology Status Map 
(Biotope Map)

A biotope map is composed of base map, thematic 

map, biotope type map, and biotope evaluation map. 

The base map includes land use map, land cover 

map, topographic map, vegetation map, and flora and 

fauna map. Thematic maps are made according to the 

characteristics of a specific region. A land cover map 

illustrates the categorical type and percentage of each 

land cover type. A flora and fauna map explains the 

distribution of flora, wild birds, reptiles, mammals, 

insects, and fish. A vegetation map represents the 

status and type of vegetation covering the surface. 

A biotope type map includes the structural and 

ecological characteristics of biotope types. A land use 

map displays the purposes for which land is used. A 

topographic map is a set of grid maps of the shape of 

terrain, including elevation, slope gradient, and aspect. 

A biotope evaluation map represents the ecological 

value of each biotope.
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국가 환경 종합 계획

      시·군·구 환경 보전 계획

도·시·군 관리 계획

도·시·군 기본 계획

지역 단위 계획

  시·도 환경 보전 계획

국가 환경 종합 계획

      시·군·구 환경 보전 계획

도 종합 계획

국토 종합 계획

시·군 종합 계획

Seongnam City Government (2009)

Seongnam City Government (2009)

Seongnam City Government (2009)

Seongnam City Government (2009)Seongnam City Government (2009)

Suwon City Government (2010) Suwon City Government (2010)

Suwon City Government (2010)

Suwon City Government (2010)

Ministry of Environment (2015)
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Biotope maps are used as referential data in 
projects such as conservation and restoration of 
natural environments, formation of ecological 
networks, and eco-friendly sustainable urban 
management. Currently, local governments are 
utilizing these maps for environmental assess-
ment, development permission, urban planning, 
and ecosystem management, but the scope of the 
usage is yet limited. A land-environment linkage 

system plan is being developed to promote appro-
priate land development, and biotope maps are 
expected to play an important role in this proce-
dure. These maps provide the most detailed data 
among all available data that represent ecological 
status. Spatially explicit environmental plans 
based on these maps are further applied to urban 
planning processes. 

Land Use Map (Hwaseo-dong Area)

Surface Runoff and Flow Accumulation (Jangan-gu Area)

Vegetation Map

Fish Habitat Map

Systems of National Land Development and Environmental Planning

0 2 km

20
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Soil Wetness Index

1000
370
330
300
190
0

Wetland

Important Wetlands
Large wetlands with high biodiversity 
and ecological importance 

Common Wetlands
Relatively small wetlands with habitat  
value

Wetlands that Need Management
A wetlands facing threat of loss due
to development or damage

Urban Planning
(NATIONAL LAND PLANNING

 AND UTILIZATION ACT)

National Land Plan
(FRAMEWORK ACT 

ON THE NATIONAL LAND)

Environmental Plan
(FRAMEWORK ACT ON ENVIRONMENTAL POLICY)

Metropolitan City Plan

Do/Si/Gun Management Plan

Do/Si/Gun Basic Plan

District-Unit Plan

Si/Do Environmental 
Conservation Plan

Si/Gun/Gu Environmental 
Conservation Plan

Do Comprehensive Plan

Comprehensive National Land Plan

Si/Gun Comprehensive Plan

20-Year

20-Year 10-Year

5-Year

20-Year

20-Year 10-Year

10-Year

10-Year 10-Year

Mid-Term Comprehensive Plans 
for Environmental Conservation 

Comprehensive National 
Environmental Plan
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(Ocean Research
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Class 1
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Uninvestigated Section

PRNI Class

Medium-Sized Watershed
0 50km

The PRNI for each part of a river is broken 
down into sectoral and total PRNI. The sectoral 
PRNI is the outcome of the evaluation of the 
following 6 sectors: 1) development of water-
ways, 2) longitudinal section, 3) cross section, 
4) riverbed structure, 5) minor bed, and 6) river 
surroundings. The total PRNI is the comprehen-
sive result of each sectoral evaluation. The total 

PRNI on a nation-wide scale showed a diverse 
class system ranging from 1 to 5, with the mode 
of the class distribution as Class 3. The Hangang, 
Nakdonggang, and Seomjingang watershed had a 
total PRNI ranging from Class 1 to 5, with Class 
3 as the mode. The total PRNI for the Geumgang 
watershed ranged from Class 2 to 5, with Class 4 
as the mode. Classes from 2 to 4 were identified 

in the Yeongsangang watershed, and the mode 
was Class 3. In the Jejudo watershed, the total 
PRNI ranged from Class 1 to 4, with a mode of 
Class 2. For the sectoral evaluation, the mode for 
the development of waterways and the structure 
of the riverbed sector was Class 4, which was low 
relative to the modes for the other sectors. Also, 
the mean was the lowest at 2.0, making the resto-

ration of these two sectors the most challenging 
task. For the longitudinal section, on the contrary, 
the mean was 3.1, which appeared to be the high-
est value, and the surroundings sector showed a 
higher rate of Class 1 than the others.

Naturalness of Riverbed Structure Naturalness of Minor Bed Structure

Naturalness of River Surroundings
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River

Class 4 Class 5

Total (km)Left Side Right Side Left Side Right Side

> 50% 10 – 50% > 50% 10 – 50% > 50% 10 – 50% > 50% 10 – 50%

Hangang 137.36 174.90 148.88 178.85 234.95 297.84 253.79 299.53 827.82

Anseongcheon 18.16 18.16 12.57 12.57 23.94 29.78 35.70 35.70 92.12

Hangang Tributaries to Yellow Sea 24.78 24.78 24.56 24.56 8.29 10.89 10.89 10.89 69.30

Hangang Tributaries to East Sea 2.63 2.63 2.63 5.29 8.18 8.18 8.18 5.53 21.62

Nakdonggang 224.30 266.60 263.71 301.15 715.02 790.54 775.34 860.08 2,050.37

Hyeongsangang - - - - 59.51 48.92 59.51 51.68 113.49

Taehwagang 17.08 10.07 17.08 10.07 10.54 7.91 10.54 7.91 49.46

Hweyagang·Sooyeonggang 7.62 4.91 10.25 7.54 - - - - 16.24

Nakdonggang Tributaries to East Sea 22.55 36.11 25.42 35.41 185.60 272.72 130.73 189.82 415.23

Nakdonggang Tributaries to South Sea 5.58 5.69 2.78 2.78 25.10 34.84 20.14 21.01 56.82

Guemgang 107.83 117.71 91.47 86.34 102.12 143.59 127.76 133.84 444.87

Sapgyocheon 10.62 13.39 16.73 21.65 13.64 13.64 12.83 12.83 56.13

Guemgang Tributaries to Yellow Sea 29.96 32.80 29.96 32.8 5.36 5.36 2.69 2.69 69.67

Mangyeonggang·Dongjingang 48.10 48.10 53.22 53.22 63.29 63.29 67.44 67.44 232.05

Seomjingang 82.34 103.53 112.16 129.63 47.17 48.43 33.92 41.13 289.73

Seomjingang Tributaries to South Sea 11.11     16.00 8.41 13.29 8.04 13.40 16.58 22.23 50.37

Yeongsangang 279.21 283.43 278.52 282.82 123.74 149.03 145.42 163.23 842.38

Tamjingang - - - - - - - -         0

Yeongsangang Tributaries to South Sea 2.71 5.86 2.71 5.86 - - - - 7.31

Yeongsangang Tributaries to Yellow Sea 63.86 63.86 52.68 52.68 72.01 72.14 72.12 74.85 261.53

Streams in Jejudo 2.79 5.34 2.79 2.79 - 2.67 - - 7.15

Total 1,098.59 1,233.87 1,156.53 1,259.30 1,706.50 2,013.17 1,783.58 2,000.39 5,973.66

River Length of Restoration Needed

Physical River Naturalness Index (PRNI)

The Physical River Naturalness Index (PRNI) 
represents the quality of the river as the target of 
ecological restoration, especially in terms of the 
naturalness of the physical structure as a natural 
habitat, which is the practical objective of resto-
ration projects. 

PRNI was calculated for each map of stream or-

ders, which were divided into approximately 2 km 
length, from the total of all national and regional 
rivers of approximately 30,000 km in length. 
Based on the degree of the physical naturalness 
of each river across a national and regional scale, 
the results confirmed the regions that require con-
servation, improvement, and restoration, and the 

need for physical improvement and restoration 
measures for water systems and river sections. 

PRNI can be applied to various fields. First, it 
can be used for the establishment of improvement 
measures for the physical structure of rivers. 
Restoration measures have been prioritized after 
various examinations and assessments, and such 

prioritization can be applied to the evaluation of 
the effectiveness of the River Recovery Projects. 

Moreover, a quantified database can be used to 
compare the evaluation results of the structural 
quality of the rivers in Korea with those of Euro-
pean rivers that were studied according to similar 
approaches.

Class Score Characteristics Description

Class 1 5 Natural Intact

Class 2 4
Almost 
natural

Maintaining 
natural status
while partly 

damaged

Class 3 3
Restrictively 

natural

Natural in 
whole while 

damaged
in many ways

Class 4 2 Damaged
Rarely natural
 due to severe 

damage

Class 5 1
Badly 

damaged

Almost damaged
by excessive

transformation

Characteristics of PRNI Classes

Aquatic Ecosystem Restoration Project (2012)Aquatic Ecosystem Restoration Project (2012)

Aquatic Ecosystem Restoration Project (2012) Aquatic Ecosystem Restoration Project (2012)

Aquatic Ecosystem Restoration Project (2012) Aquatic Ecosystem Restoration Project (2012)
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Maeulsoop Location

Ieodo
(Ocean Research

Station)

Ulleungdo

Dokdo

Gyeongsangbuk-do

Gangwon-do

Jeollanam-do

Gyeongsangnam-do

Gyeonggi-do

Jeollabuk-do

Chungcheongbuk-do

Jeju Special
Self-Governing Province

Chungcheongnam-do
Sejong

Ulsan

Daegu

Busan

Daejeon

Gwangju

Incheon
Seoul

0 50km

Typical Locations of Traditional Maeulsoop

Size of Maeulsoop

Plant Species of Maeulsoop

Management Authority of Maeulsoop

Type of Maeulsoop

Area 0 – 1 ha 1 – 2 ha 2 – 3 ha 3 – 4 ha 4 – 5 ha > 5 ha Sum

Number 1,003 138 43 17 16 56 1,273

Ratio (%) 78.8 10.8 3.4 1.3 1.3 4.4 100

Authority Village Local 
Government

Indiv-
idual State Clan Other Sum

Number 358 124 72 48 38 8 648

Ratio (%) 55.2 19.1 11.2 7.4 5.9 1.2 100

Type Blocking the 
River Mouth Backhill Biboye-

apsung
Moe (Hills 

in Plain) Other Sum

Number 449 30 3 24 421 927

Ratio (%) 48.4 3.2 0.3 2.6 45.4 100

Species Pine 
tree

Zelko-
va Tree

Hack-
berry

Oak
Tree

Black 
Pine

Ginkgo 
Tree Other Sum

Number 43 295 51 39 38 17 111 954

Ratio (%) 42.2 30.9 5.4 4.1 1.0 1.8 11.6 100

* Analyzed with 1,237 Maeulsoops suveryed out of a total of 1,335

*Analyzed with 954 Maeulsoops suveryed out of a total of 1,335 

*Analyzed with 648 Maeulsoops suveryed out of a total of 1,335 

*Analyzed with 954 Maeulsoops suveryed out of a total of 1,335 National Institute of Forest Science (2014)

National Institute of Forest Science (2014)

National Institute of Forest Science (2014)

Based on their location, village groves can be 
classified into the following five types: sugu (a 
grove covering the mouth of a watershed in which 
the village is nested), yeop (a grove covering low 
areas either on the left or right side of the village), 
dwitsan (a grove covering the ridge of low hills 
behind the village), gyegok (a grove covering an 
unsightly object in the valley behind the village), 
and meoi (a grove covering an isolated hill). 

The oldest village grove in Korea is Daegwal-
lim which is thought to have been created with 
levees by Choi Chiwon in order to prevent floods 

during his term of office as governor of Cheol-
lyeong-gun during the reign of Queen Jinseong 
(A.D. 887 – 897). The grove is protected as Natu-
ral Monument No. 154. 

The Korea Forest Service investigated and or-
ganized information for the village groves in 1,335 
regions as of September, 2014, and found that 
major plant species of the village groves on the 
list were Pinus densiflora and Zelkova serrata. 
Sugumagi was the most common type of village 
grove.

Songmal Forest, Icheon-si, Gyeonggi-do

Mulgeon-ri Forest, Namhae-gun, Gyeongsangnam-do

Geumdangsil Forest, Yecheon-gun, Gyeongsangbuk-do

Beobseong Forest, Yeonggwang-gun, Jeollanam-do Wongarim Forest, Jinan-gun, Jeollabuk-do

Sangnim, Hamyang-gun, Gyeongsangnam-do
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Distribution of Maeulsoop (Village Groves)

Modern society’s industrialization and urban-
ization have caused various environmental prob-
lems and accelerated changes of the climate and 
natural ecosystems. The ecological knowledge 
and resource management practices handed down 
from traditional cultures have gained attention 
as means for solving environmental problems as 
well as managing and distributing resources.

Korean traditional villages took the concept of 
the Baesanimsu (with back to the mountain and 

face to the water) as the basic principle to guide 
settlement location and land use. Also, this prin-
ciple greatly benefited villagers who, as a result, 
lived within well-secured watersheds with access 
to water, protection against the wind, and acces-
sibility to resources. The traditional villages were 
adapted to the local natural conditions and existed 
in a harmonious relationship with the surround-
ing natural ecosystems, resulting in their ability 
to maintain that spatial arrangement for a long 

period of time. One good example is maeulsoop 
(Korean village grove).

A village grove is a forested area that helps the 
people adapt to the monsoon climate and helps 
the village to harmonize with the surrounding 
environment. The grove is a part of the village 
landscape, or is a property co-owned with and 
protected and managed by villagers. A village 
grove is a common gathering place for villagers 
and provides shelter for people during the hot 

summer. Further, it is a sacred site and holy place 
that the villagers protect and where they perform 
ancestral rites periodically.

Big trees such as pine and zelkova grow in the 
groves. Also, many species of birds like mandarin 
duck, scops owl, owl, woodpecker, great tit, and 
starling, which normally live deep in the moun-
tain forests and build nests in the hollows of tree 
trunks and branches, inhabit the area, frequently 
being observed near the village.

Korea Forest Service (2015)
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Korea Forest Service (2016)

Dryocopus martius Nucifraga caryocatactes 

Leucosticte arctoa (Jirisan) Tetrastes bonasia (Gajisan)

Baekdudaegan is a traditional system of geo-
graphical perceptions in Korea. In the late 18th 
century, Shin Kyeong Jun wrote Sangyeongpyo 
to describe the Korean mountain ranges as a con-
nected mountain system running from Baekdusan 
to Jirisan with hierarchical branches which consist 
of one Jeonggan and 13 Jeongmaeks. The moun-
tain range and riverine system of Baekdudaegan 
served as a fundamental base for understanding 
the people, philosophy, literature, ecology, and 
culture of the Korean Peninsula. 

The land of South Korea is covered with 64% 
forest in 2015, and most forests are connected to 
the Baekdudaegan. The Baekdudaegan, like the 
human backbone, has long been a central axis 
where interactions between humans and nature 
led to the formation of an eco-cultural space and 
spirit. Therefore, the designation of the Baekdu-
daegan as a protected area supports the identity of 
the Korean people and their willingness to main-
tain mutual dependency with the oceanic and con-
tinental ecosystems by strengthening the linkage 

between the cultures of the Pacific region and the 
Eurasian continent.

The protection area of Baekdudaegan is ex-
tremely valuable in terms of Korea’s cultural 
history. Each major mountain boasts temples that 
entwine Buddhist culture with impressive land-
scapes. The area houses both tangible and intangi-
ble cultural heritage; there are 543 state-designat-
ed cultural assets, including 31 national treasures, 
273 treasures, and 49 historic sites. There are also 
965 province-designated heritage, 523 cultural 
and historical documents, 53 registered cultural 
heritage, and so forth. In particular, temple forests 
play a central role in enhancing the value of the 
protection area. Out of the 935 traditional temples 
in Korea, 173 (19%) are located in Baekdudae-
gan. Baekdamsa (Seoraksan), Woljeongsa and 
Sangwonsa (Odaesan), Hwaeomsa (Jirisan) are 
main temples well known to the public. They con-
tain approximately 16,571 ha of temple forests 
which accounts for 6% of the total protection area 
in Korea.

The Korea Forest Service developed four cri-
teria for designating the Baekdudaegan Conser-
vation Areas as follows: first, the Baekdudaegan 
Conservation Areas as the core of the mountain 
range, should not be disconnected; second, the 
ecosystems of Baekdudaegan must be secured to 
ensure their continuity and connectedness; third, 
the boundaries of core and buffer areas must be 
defined by ecological factors such as riverine 
systems, mountain systems, and vegetation; and 
fourth, any negative impact to local residents 
must be minimized and the opinions of diverse 
stakeholders must be considered. 

Three principles were also applied to designa-
tion of the Protection Areas of Baekdudaegan: 
first, management regions, defined as areas within 
the third tributary of a watershed at the center of 
mountain ridges, and outer areas with consider-
ation for their physical, biological, and managed 
status; second, core areas, defined as areas be-
longing to the 1st tributary of a watershed and 
areas with distinguishable ecological factors; and 

third, buffer areas, defined as protected zones ex-
cluding core areas.

Based on these criteria and principles, a total 
of 263,000 ha of the Baekdudaegan Conservation 
Areas had been designated as of September, 2005. 
In terms of ownership, Conservation Areas were 
composed of national forests (208,000 ha, 79%), 
public forests (20,000 ha, 8%), and private forests 
(35,000 ha, 13%). 

Diverse wildlife live in the Baekdudaegan re-
gion, although the Baekdudaegan contains only 
4.2% of the total forests of Korea. Studies indi-
cate that Korea’s flora consists of 126 families, 
541 genus, and 1,248 species (3 subspecies, 204 
varieties, 22 forms), and its fauna includes 23 
species of mammals (such as otters, martens, 
leopards, and flying squirrels), 91 species of birds 
(including 12 legally protected birds), 11 amphib-
ians, and 6 reptiles.

(Yeop)
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Number of Air Holes (Poonghyeols) by Province

Traditional forest knowledge is defined as an 
integral aspect of the cultural heritage, ecological 
(genetic) resources, and traditional wisdom that 
a particular region or a group of people (tribe or 
ethnic group) has passed down over the gener-
ations. Based on this, Korea has developed the 
usage, production, and related technology for tra-
ditional knowledge. Recently, efforts have been 
made to classify traditional forest knowledge 
into 5 categories (humanities, forest philosophy, 
natural environment, production technique, and 

social-economic policy) to fit the international 
trend toward the traditional knowledge-related 
International Patent Classification. 

Beacon, which signaled urgent matters via 
smoke and fire, is a representative example of tan-
gible resources and an important communication 
tool used in the traditional Korean society. Espe-
cially beacons on mountains and travel beacons 
were used as effective means of communication. 
Currently, locations of 194 beacon mounds have 
been identified.

The Korean word dotori for acorn is a com-
pound word derived from “dot” (boar) and “tol” 
(nut), meaning a kind of nut that wild boars like 
to eat. Korean people use acorns for food today. 
The Korean history of using acorns as food dates 
back farther than one would expect. Twenty-five 
pits that were discovered on Sejuk beach in Ulsan 
contained evidence that people dug holes regular-
ly to get rid of acorn tannins with sea water and 
made food with acorns as far back as 6,000 BC. 
Records related to acorns can also be found in the 
Annals of the Joseon Dynasty. On the 20th of Au-
gust, 1424, King Sejong ordered that people “keep 
a good number of acorns in reserve for famine 
years.” He also commanded people to plant oak 

trees as a hardy plant when crop production was 
not sufficient. The Injeji of Imwon gyeongjeji (the 
largest practical encyclopedia of the Joseon Dy-
nasty), explains how people could plant oak trees 
and take care of them. Boncho gangmok (the book 
of Chinese medicinal herbs) describes acorns as 
“neither crop nor fruit, but having merits of both, 
a good diet without any supplementary tonic.” 
Thus, sawtooth oak (Q. acutissima), having big-
ger acorns and being more productive than all the 
other oak tree species, are generally found near 
villages, rather than in high mountains. Sawtooth 
oak inhabits temperate forest regions with annual 
mean temperatures ranging from 5 to 14 ˚C below 
an elevation of 800 m.

Distribution of Beacons

Food Made with Acorns

Developments in Traditional Forest Knowledge

Traditional Ecological Practices

Distribution of Major Air Holes (Poonghyeols)

A poonghyeol (air hole) can be described as a 
wind hole or an air hole in which the air blowing 
out of the hole is cooler in summer but warmer 
in winter than the surrounding air, exhibiting a 
unique micro-meteorological condition. Poonghy-
eols are normally found on the foothills of moun-
tain, in which periglacial landforms, such as talus, 
block fields, and block streams on steep slopes of 
mountains prevail. Poonghyeols without ice for-
mation in the summer are often called wind holes 
or wind caves by local people. Poonghyeols that 
carry ice or frost until summer time have different 
names, such as ice valley, ice cave, ice hole, and 
summer frozen ground, but they are also types 

of air holes. Few poonghyeols, which come with 
cool air as well as cold ground spring water with 
year round temperatures between 20 to 25˚C are 
called cold springs. 

The Korea National Arboretum investigated the 
environmental characteristics of nine poonghyeols 
and analyzed them on the basis of their geology, 
landforms, climate, soil, hydrology, vegetation, 
roads, footpaths, land-use, and management sys-
tems. Poonghyeols in Korea are normally found 
on old geological substratum, such as a Creta-
ceous layer, and on northwest- and north-facing 
slopes at the terminal point of steep talus, block 
fields, and block streams, and can be categorized 

into three types (talus, cave, and sink).
Poonghyeols were mainly formed in the peri-

glacial environment of the Pleistocene Epoch, 
Quaternary Period of the Cenozoic Era, when 
the climate was much colder relative to today. A 
large number of boreal floristic species, which 
are sensitive to global warming, inhabits the 
poonghyeols. These arctic-alpine plants migrated 
from the north in search of warm, suitable habi-
tats during the glacial periods, especially during 
the Last Glacial Maximum, and later, cold-loving 
plants grew in the poonghyeol areas, where cool 
summer micro climates exist. Poonghyeols have 
served as both glacial and inter-glacial refuges for 

arctic-alpine plants. 
The poonghyeol at Hongcheon-gun of Gang-

won-do, for example, in which the arctic-alpine 
evergreen shrub mountain cranberry (Vaccinium 
vitis-idaea) isolatedly grows at the southernmost 
and lowest location on the Korean Peninsula, has 
biogeographical value as a potential future gene 
pool site for cold-tolerant or cryophilous flora. 
Under global warming conditions in the future, 
this poonghyeol site could function as an excel-
lent conservation area for northern floristic ele-
ments such as the mountain cranberry. 
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Air Holes and Ecosystem
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Types of Acorn Trees

Korea Forest Research Institute (2014)

Korea Forest Research Institute (2014)

Korean Society of Environmental Impact Assessment (2011)

Korean Society of Environmental Impact Assessment (2011)

Administrative District Longitude/Latitude Elevation (m) Topography Road Access Land Use

Dongmak-ri, Yeoncheon-gun, 
Gyeonggi-do

127° 06′ E,
38° 04′ N

70 – 350 
terminal of slope, 

stream-side
near to road arable land, near to village

Bangnae-ri, Hongcheon-gun, 
Gangwon-do

128° 16′ E,
37° 48′ N

about 350 m a.s.l. terminal of slope near to road arable land, near to village

Deogu-ri, Jeongseon-gun,
Gangwon-do

128° 43′ E,
37° 21′ N

350 – 430
terminal of slope, 

stream-side
near to road arable land, near to stream

Wunchi-ri,  Jeongseon-gun, 
Gangwon-do

128° 37′ E,
37° 15′ N

320 – 400 terminal of slope connected to road forest

Nuenggang-ri, Jecheon-si,
Chungcheongbuk-do

128° 14′ E,
36° 59′ N

about 689 m a.s.l. middle of slope access by climbing forest, cold spring

Naeryong-ri, Cheongsong-gun,
Gyeongsangbuk-do

129° 13′ E,
36° 18′ N 

240 – 330
terminal of slope, 

stream-side
connected to road

near to tourist spot, cold spring, 
stream-side

Binggae-ri, Euiseong-gun, 
Gyeongsangbuk-do

128° 45′ E,
36° 13′ N 

140 – 180
terminal of slope, 

stream-side
connected to road

near to tourist spot, cold spring, 
near to stream

Jwapo-ri, Jinan-gun, 
Jeollabuk-do

127° 17′ E,
35° 43′ N

260 – 380
terminal of slope, 

stream-side
connected to road

arable land, tourist spot, cold spring, 
near to stream

Nammyeong-ri, Miryang-si,
Gyeongsangnam-do

128° 59′ E,
35° 34′ N 

400 – 700 middle of slope access by climbing
forest, near to tourist spot, 

near to stream

Characteristics of Major Air Holes
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Governing Province

Chungcheongnam-do

Pyeonganbuk-do

7
6

14 14

16

9

11

1

5

16
15

14

9

12

Korean Oak 
(Quercus dentata)

Oriental White Oak
(Quercus aliena)

Bao Li 
(Quercus serrata)

 National Institute of Forest Science (2014)

Basis

•Frest Biodiversity
•Frest Biological Assets
•Forest Genetic Assets

•Treditional Forest Ideology
•Ecological Recognition of Forest

•Frest Ecosystem Services

Usage-Production 
Technology Direct Use

Treditional
Forest

Knowledge

Culture
Resources
of Forest

Intangible ConcreteIntangible Concrete

EX EX

•Traditional Living Technology 
   (Food, Clothing, and Housing)
•Traditional Craftmanship
•Traditional Subsistence Technology
   (Agriculture, Forestry)

•Traditional Medicine 
•Traditional Food
•Traditional Architectur (House)
•Traditional Craftworks

Treditional
Forest

Knowledge

Culture
Resources
of Forest
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Participating Countries in Intergovernmental Platform on Biodiversity & Ecosystem Services (IPBES)

Participating Countries of the Convention on Biological Diversity (CBD)

East Asia-Oceania FlywayMiddle Asia Flyway

Mediterranean Flyway

West Asia-East Africa Flyway

East Atlantic Flyway

East Pacific Flyway

Pacific America Flyway

Mississippi America Flyway

Atlantic Flyway

Flyway refers to the migratory route of waterfowls migrating to breed and prepare for winter. This map was created based on the geographical migratory route of shorebirds.
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- EAAFP Secretariat
- Hosting EAAFP General Assembly
  (2009, 2012)

East Asian-Australasian Flyway Partnership (EAAFP)

0 2,500km

Pyeongchang-gun, Gangwon-do

Hosting the 12th COP of CBD 
(2014.10)

Convention on Biological Diversity (2015)

Intergovernmental Platform on Biodiversity & Ecosystem Services (2015)

Convention on Biological Diversity (2015)

East Asian-Australasian Flyway Partnership (2015)

Member Countries of the Ramsar Convention

Ramsar Convention (2015)
0 2,500km

Hosting the 10th COP 
of the Ramsar Convention 

(2008)

Changwon-si, Gyeongsangnam-do

0 2,500km

 Seocheon-gun, Chungcheongnam-do 

Hosting the Technical 
Support Unit (TSU) of the IPBES

(National Institute of Ecology, 2014)

Strategic Plan for Biodiversity (2011 – 2020)

DC

B

A

B

C D

Strategic PlanA

Take effective and prompt actions
to halt the loss of biodiversity

To address the underlying causes 
of biodiversity loss by 
mainstreaming biodiversity 
across government and society

To enhance the benefits
 to all from biodiversity

 and ecosystem services

To improve the status of biodiversity 
by safeguarding ecosystems, species, 
and genetic diversity

To reduce the direct pressures
on biodiversity and promote
sustainable use

Mission

Implementation 
Support Mechanisms 

Visi
on

To enhance im
plem

entation through participatory planning, kn
ow

led
ge

 m
an

ag
em

en
t, a

nd
 ca

pacity building 

By 2050, biodiversity will have been
 valued, conserved, restored, and 
wisely used. Ecosystem services will be 
maintained and the Planet will remain 
healthy, delivering benefits 
essential for all people.

Some environmental and ecological issues can 
be managed at a local scale, but most current issues 
require regional and national cooperation over a 
long term. To effectively take action against these 
urgent environmental and ecological issues, inter-
national society has organized more than 170 inter-
national conventions on environment. Considering 
the increasing global role of Korea, several min-
istries joined the international conventions related 
to environmental issues, supporting international 
cooperation. 

The Convention on Biological Diversity (CBD) 
is one of the most important environmental con-
ventions, along with the United Nations Frame-
work Convention on Climate Change (UNFCCC) 
and the United Nations Convention to Combat 
Desertification (UNCCD). Korea has been a party 
to the CBD since 1994. The Twelfth Meeting of 
the Conference of the Parties to the Convention 
on Biological Diversity (COP 12) was held in 

Pyeongchang-gun of Gangwon-do, Korea, from 
September 29 to October 17, 2014. The Korean 
government suggested the Bio-Bridge Initiative to 
develop a streamlined mechanism for Technical 
and Scientific Cooperation between developed 
and developing countries.

The Intergovernmental Science-Policy Platform 
on Biodiversity and Ecosystem Services (IPBES) 
is the intergovernmental body that assesses the 
state of biodiversity and the ecosystem services 
to provide scientific and political consultation. At 
the 2nd General Assembly of the IPBES in 2013, 
Korea proposed to host the Technical Support Unit 
for the Task Force on Knowledge and Data of the 
IPBES. According to the decision of the third full 
Multidisciplinary Expert Panel and Bureau Meet-
ing held in Germany in 2014, the Ministry of Envi-
ronment of Korea officially launched the unit at the 
National Institute of Ecology.

The Convention on Wetlands of International 
Importance, especially as Waterfowl Habitat (in-
formally, the Ramsar Convention) is an interna-
tional treaty for the conservation and sustainable 
utilization of wetlands. The treaty was adopted 
in the Iranian city of Ramsar in 1971 and came 
into force in 1975. As of 2015, 169 countries had 
ratified the treaty. Korea has been a party to the 

Ramsar Convention since 1997. Korea has 21 
Ramsar sites, including Yongneup of Daeamsan 
(Gangwon-do), Uponeup (Changnyeong-gun), 
Jangdo High Moor (Jeollanam-do), Suncheon bay 
(Jeollanam-do), Mullyeongari-oreum (Jejudo), 
Du-ung Wetland (Chungcheongnam-do), Mu-
jechineup (Ulsan), Muan tidal flat (Jeollanam-do), 
Ganghwa Maehwamareum Habitat (Incheon), 

Odaesan National Park wetlands (Gangwon-do), 
Muljangori-oreum wetland (Jejudo), Hanbando 
wetland (Gangwon-do), Sumeunmulbaengdui 
wetland (Jejudo).

The East Asian-Australasian Flyway Partner-
ship (EAAFP) was launched on 6 November 
2006, and aims to protect migratory waterbirds, 
their habitat, and the livelihoods of people depen-

dent upon them. The EAAF Partnership is made 
up of partners including governments, interna-
tional Non-Government Organizations (NGOs), 
and inter-governmental organizations. Korea had 
proposed to host the Secretariat in Korea, and 
officially launched the Secretariat in Incheon, in 
2007.
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