
Ecological observation of the declining Korean fir forest 
on the higher altitude area of Mt. Hallasan National Park, 

Jeju Island, Korea, under changing climate 
aided by the ICT (information and communications technology)

Eun-Shik Kim, PhD 
Professor Emeritus, Kookmin University, Seoul, Korea

President, International Association for Ecology (INTECOL)
An immediate past Co-Chair of APBON

6th APBON Web seminar
15:00-17:00 (GMT+9:00)
25 February 2021
Cisco Webex Meeting



The first ASIAHORCs Joint Symposium &
the initiation of APBON in July 2009



Profs. H. Matsuda & T. Yahara 
at a field trip in Nagoya, Aichi, Japan, July 2009



Discussion of a regional biodiversity 
observation network 
& APBON in July 2009
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• Declining forests of Korea Fir (Abies koreana) 

on the higher altitude area of Mt. Hallasan, 
Jeju Island, Korea

• A real-time ecological observation platform to 
monitor the changes of a forest ecosystem 
aided by the ICT (Information and 
Communication Technology)

• Challenges and opportunities in observation of 
biodiversity, ecosystems, and ecological 
sustainability



A photo ⓒ The Jeju World Natural Heritage Center
Columnar Joint

UNESCO’s Triple Crown
Biosphere Reserve

World Natural Heritage
Global Geopark

Jeju Island in the Past
The Island of Stones, Wind, and Women



Mt. Hallasan and Korean fir trees

Photos taken in 1994 by ES Kim



Korean fir trees declining on Mt. Hallasan, Jeju Island blown by strong winds 

Photo taken in 2013 by ES Kim



Photo: Eun-Shik Kim

Korean fir trees declining on Mt. Hallasan, Jeju Island blown by strong winds 

A photo taken in 2013 by ES Kim



The population of dwarf bamboo (Sasa quelpaertensis)
outcompeting & covering the shrub layer 

in the Korean fir forest 
on Mt. Hallasan, Jeju Island, Korea

A photo taken in 2013 by ES Kim



素因: Predisposing factors
誘因: Inciting factors
動因: Contributing factors
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• Challenges and opportunities in observation of 
biodiversity, ecosystems, and ecological 
sustainability



ICT: information and 
communications technology
(wikipedia)

an extensional term for 
information technology (IT) that stresses the role 

of unified communications and 
the integration of telecommunications (telephone 

lines and wireless signals) and computers, 
as well as necessary enterprise software, middleware, 

storage and audiovisual, 
that enable users to access, store, transmit, and 

manipulate information



Ecological parameters to consider for sound ecological integration

Ecosystems and 
habitats

Biota and 
ecosystem 

components

Ecosystem 
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Biotic 
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Land 
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LTER (Long-Term Ecological Research) Network
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- 5ha
- 5 x 25 x 20m x 20m
- elevation: 1500~1700m

IP-USN (Peak)

IP-USN (Emergency Shelter)

100m

Unit quadrat
IP-USN

20m

Sensor site

5ha site – study area



Examplar questions to address
the time when the radial 
growth initiated for the 
season; 
the time when the radial 
growth ceased for the season; 
the length of days for the 
radial growth for the season; 
the factors that are related to 
the initiation of radial 
increment for the season; 
the factors that are related to 
the fluctuation of radial 
increment for the season; and 
the factors that are related to 
the cessation of radial 
increment for the season. 

The relationships among the 
factors at the forest site

Real-time ecological monitoring system and the sensor network
(wireless, solar powered)
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A Real-time Monitoring System for the Data from the Sensors

Mobile App. Service: able to check from all over the world 



Conceptual Image of the Platform
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Questions to Address
the time when the radial growth initiated 
for the season; 
the time when the radial growth ceased for 
the season; 
the length of days for the radial growth for 
the season; 
the factors that are related to the initiation 
of radial increment for the season; 
the factors that are related to the 
fluctuation of radial increment for the 
season; and 
the factors that are related to the cessation 
of radial increment for the season. 

The relationships among the factors at the 
forest site

Radial growth-1 

Radial growth-2 

Radial growth-3

Precipitation

Solar radiation

Soil moisture

Relative humidity

Soil temperature

Air temperature

Battery voltage

Real-time Monitoring System 
and the Sensor Network
(wireless, solar powered)
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radial increment change 
during a growing season 
in 2016 

data sensed and  by 
10 minutes interval

For Korean fir trees



Statistical Correlation Analysis
among the factors affecting the radial growth of trees



Radial growth-1 

Radial growth-2 

Radial growth-3

Precipitation

Solar radiation

Soil moisture

Relative humidity

Soil temperature

Air temperature

Battery voltage

Real-time Monitoring System 
and the Sensor Network
(wireless, solar powered)



Diagram showing the interrelationships among the environmental factors 
that affect the radial growth of trees at the study site, Jeju, Korea. 

circles with double lines 
indicate abruptly fluctuating 
environmental factors; 
circles with single line indicate 
gradually changing 
environmental factors; 

solid lines (in red) indicate 
positive effects; 
dashed lines (in blue) indicate 
negative effects; 

thick lines indicate major 
and/or direct 
effects; thin lines indicate 
minor and/or indirect effects;

arrows show the directions 
of the affecting natures 
between the factors. 

Real-time Monitoring System and the Sensor Network
(wireless, solar powered)

OUTCOME-1



Precision monitoring of radial 
growth of trees and micro-

climate at a Korean Fir (Abies 
koreana Wilson) forest at 

10 minutes interval in 2016 on 
Mt. Hallasan National Park, Jeju 

Island, Korea

https://jecoenv.biomedcentral.com/articl
es/10.1186/s41610-019-0117-4

OUTCOME-2

papers published:





OUTCOME-2

papers published:



papers published:



Understanding on the disturbed regeneration 
of Korean fir saplings & seedlings

OUTCOME-3



A schematic diagram showing the stand dynamics of the Korean fir trees

Two important time periods for the successful regeneration of Korean fir trees on Mt. Hallasan from 
the seed germination on the ground at the site to the maturing stages at the forest stand

Understanding on the disturbed regeneration 
of Korean fir saplings & seedlings



OUTCOME-4
real-time data on radial growth of trees
and the environmental change 
including climate data
for the last few years since 2015
at 10 minutes interval
at the forest ecosystem
available for future analysis
in a computer server



OUTCOME-5
The monitoring system 
was agreed to be further managed by the 
National Park Research Institute of Korea
for continuous monitoring in the future



ICT: information and 
communications technology
(wikipedia)

an extensional term for 
information technology (IT) that stresses the role 

of unified communications and 
the integration of telecommunications (telephone 

lines and wireless signals) and computers, 
as well as necessary enterprise software, middleware, 

storage and audiovisual, 
that enable users to access, store, transmit, and 

manipulate information
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Communication Technology)

• Challenges and opportunities in observation of 
biodiversity, ecosystems, and ecological 
sustainability



The 2030 Agenda for Sustainable Development, adopted by all United 
Nations Member States in 2015

SDGs





새千年 生態系 影響評價 要約



IPBES and its 
Conceptual Framework









IPCC says limiting global warming to 1.5 °C will require 
drastic action



KEON(Korea Ecological Observatory 
Network)

Disasters Human Species Faces

COVID-19



•Intelligence Hierarchy: Data, Information, Knowledge, Wisdom

Challenge: Bottom Up Scheme of 
Intelligence Hierarchy: 

Data -> Information -> Knowledge -> Wisdom

•http://www.ritholtz.com/blog/2010/12/hierarc
hy-of-visual-knowledge/



Sequoia sempervirens (Coast Redwood)
Photo: Eun-Shik Kim

the tallest and the largest tree
on earth



Photo: Eun-Shik Kim

Identifying and sharing the vision and strategies



A National
Policy

An International
Policy

Management
of

Human
Environment

Conservation
of

Biodiversity

Monitoring
and

Observation

Expanding
Human

Capacity

Strengthening
Protected

Area

Conditions and
Incentives

for 
Local

Conservation

Eight strategy 
areas for 

catalyzing 
action for the 

conservation of 
biodiversity

•
(ES Kim, 2012)
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Short CV of Eun-Shik Kim

Eun-Shik Kim is currently a Professor Emeritus at Kookmin University, Seoul, 
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