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1. Challenges: 
Detecting and Adapting to 

Global Warming



Prediction of Geo-Cosmos at Miraikan, Japan



Temperature Increase!
Global Warming!!



3.4 deg. C. increase per 100 years



5.4 deg. C. increase per 100 years!!!



A Background Model for A Background Model for 
the Understanding for Ecosystem Management the Understanding for Ecosystem Management 

(DPSIR)(DPSIR)
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Unit: land area per capita in ha



OrganismsOrganisms’’ Behaviors to StressesBehaviors to Stresses

Migrate (Animals) / Invade (Plants)
Adapt / Acclimate (Plants and Animals),
Ultimately to Evolve
Decline / Perish (Plants)
Ultimately to Extinct



Korean Pine (Pinus koraiensis) and Adaptation

http://comm.dreamdrug.com/data/blog/user_data/j0177/200708071350_JFEILR7I.bmp http://yongso.gwjsed.go.kr/profile/Home_jas300.jpg



Korean Pine (Pinus koraiensis) Plantation at warmer sites

http://www.samna.co.kr/audtks/2004a/img/wnd09-04-2.jpg
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2. Global Warming, 
Climate Change, and 
Ecosystem Change: 
Korea Perspective





























3. GEOSS Perspective on 
Ecosystem Change















4. Opportunities: 
Networking Observations
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Member Network in Member Network in 
East Asia & Pacific Regional ILTER NetworkEast Asia & Pacific Regional ILTER Network::

Japan
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Korea LTER Sites in Forests 
(climate and vegetation)

1. Gwangnung Exp. Forest (GEF)
- Central cool-temperate

2. Mt. Gyebangsan Forest (GBF)
- Northern cool-temperate

3. Mt. Geumsan Forest (GSF)
- Southern cool-temperate to

Warm-temperate
4. Samchuk Forest (SCF)

- Fire-damaged forest
5. Jeju-do Island (JJF)

- Evergreen and deciduous 
broadleaved forest  

GBF

GSF

GEF
SCF

Jeju-doJJF



Environmental Changes
- Forest  micrometeorology
- Flux measurements:
CO2, energy and water vapor

- Soil properties and site characteristics

- Stream water quality

- Carbon and nutrient cycling:

litterfall, decomposition etc.

- Air pollution: 

pH of rainfall, SOx and NOx in air 



Future Research

Long-Term Monitoring
Networking of the Intensive Ecosystem Researches
Analysis, Synthesis and Integration of Data
Modeling of Forest Ecosystem Dynamics
- Predict and estimate ecosystem processes
- Scale up to landscape or regional level

-> integration into GIS and linkage to RS data
- Estimate ecosystem changes by the  environmental change

including human activities



Korea National Long-Term 
Ecological Research (KNLTER)

Jae Chun Choe, Chang Seok Lee, Gea Jae 
Joo, Jeom Sook Lee, Woo Seok Kong, Eun 
Shik Kim, Nam Sin Kim, Do Soon Cho, Hyun 
Je Cho, Byung Mee Min, Woo Shin Lee, Yeon 
Sook Choung, Hee Chun Park, Yeon Jae Bae, 
Won Ho Lee, Jun Ho Lee, Sang Ho Nam, O 
Suk Kwon, and Yong Jin Won

http://imagebingo.naver.com/album/image_view.htm?user_id=ddrgoang&board_no=19875&nid=7006


Outline of KNLTER project

Study period: 2004. 12 Study period: 2004. 12 –– 2014. 32014. 3
1st stage: 2004.12-2007.3.        
2nd stage: 2007.4.1.-2009.12.31
3rd stage: 2010.4 – 2014.3

ObjectivesObjectives
• Elucidate the effects of climate change on ecosystems
• Establish ecologically sound management plan of    

natural resources and land use
• Construct national ecosystem database 



10 more Study Areas from KNLTER Group

Terrestrial Ecosystem
4 mountains and 1 forest fire region
Meteorological towers

Freshwater Ecosystem
2 lotic systems, 1 wetland, and 1 reclaimed area

Coastal Ecosystem
1 coastal area새만금

인천

목포

대전

구미

강릉

당진



3rd ILTER-EAP EIM Workshop,
Seoul, Korea – October 2008

An IM 
workshop 
focused on 
ways of using 
ecological 
information, 
metadata 
and data

G:\From-MainComputer\
00-ILTER-MMM-080402\
00-0710-3rd_Korea-Workshop\00000- 정선화씨-도안\정

선화씨-도안-파일-국제워크샵\초록집앞면.jpg



ILTER Organizational Chart

Research Networks of Scientists, 
collectively engaged and dedicated to 
multi- and interdisciplinary long-term and 
large scale research and monitoring 
in ecological science including human 
dimensions

Member LTER Networks: 
Australia LTER, Austria LTER, Brazil LTER,
Costa Rica LTER, CERN (China), EMAN (Canada), 
KLTER, MEX-LTER, SAEON (South Africa), 
Slovakia LTER, TERN, US LTER, etc.

Regional Network Representatives and Others Elected: 
East Asia & Pacific, East Europe, North America, 
South and Central America, Southern Africa, West Europe
Regional Networks

Temporary Structures of ILTER: 
Standing  and Ad hoc Committees

ILTER
Executive Committee

ILTER
Executive Committee

ILTER
Chair
ILTER
Chair

LTER ScientistsLTER Scientists

ILTER 
Coordinating Committee

ILTER 
Coordinating Committee

The International Long Term Ecological Research Network
(ILTER Network)



Main Characteristics of LTER 
Activities

Site-based Study (Ecosystem)
Networks of Sites on Local, Regional, and Global Level
Long-Term Research and Monitoring
Data Sharing and Archiving as Key Activities
Standardization for Providing Comparability of Results
Addressing Environmental Problems for Decision Makers
Ecological Data for Future Generations



LTER Goals
Understanding: Gaining ecological understanding of  a 
diverse array of ecosystems 
Synthesis: Using the network of sites to create general 
ecological knowledge through the synthesis of information 
gained from long-term research 
Information Dissemination: Creating well designed, 

documented, accessible databases 
Legacies: Creating a legacy of well designed and documented 
observations and experiments 
Training: Developing a cadre of scientists equipped to 
conduct long-term, collaborative research 
Outreach: Providing knowledge to the broader ecological 
community, general public, resource managers, and policy 
makers



Benefits of CollaborationBenefits of Collaboration

Achieve works that an individual cannot do 
independently
Share good ideas
Share sophisticated equipments
Share data 
Broaden spatial scale
Shorten research time
Advance knowledge



http://graphics8.nytimes.com/images/2005/05/09/science/20050510_WIRE_GRAPHIC.large.jpg

http://www.nsf.gov/news/mmg/media/images/agu_research3_f.jpg

US NEON Images on the web



NEON’s Central Scientific Questions:
Interactions of Ecosystems, Climate, and 

Land Use
How will ecosystems and their components respond to 

changes in natural- and human-induced forcings such 
as climate, land use, and invasive species across a 
range of spatial and temporal scales? 
And, what is the pace and pattern of the responses? 

How do the internal responses and feedbacks of 
biogeochemistry, biodiversity, hydroecology, and 
biotic structure and function interact with changes 
in climate, land use, and invasive species? And, how 
do these feedbacks vary with ecological context and 
spatial and temporal scales? 





Relationship between LTER and Relationship between LTER and 
NEONNEON

Both sponsored by US NSF
NEON, with bigger size in operation
NEON for forecasting the future of nature 
LTER sites, being the cores sites of NEON
Roles of ecologists being expanding  



Chinese Ecosystem Research 
Network (CERN) 

China National Ecosystem
Observation and Research 
Network (CEORN)

Integrated ecosystem assessment 
/

Network-based synthesis 
of ecological research 

In contribution to 
National Ecological Development



Yes, Opportunities for
Ecologists around the 

Globe for Networking of 
Ecological Observations



Requirement for successRequirement for success
Effective Organization

Sites
Committee
Coordination

Excellence in Scientific Contribution
Scientific service to General Public
Devoted to Data Sharing System
Budget from/and Governmental Support
Good Facility and Site Conditions
Sharing Vision and Cooperation
Structure for International Cooperation



Sequence of PresentationSequence of Presentation
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Networking and Focused Ecosystem Studies onNetworking and Focused Ecosystem Studies on
DPSIR Model DPSIR Model for Ecosystem Managementfor Ecosystem Management

Driving ForcesDriving Forces PressurePressure

ResponseResponse StateState

ImpactImpact



RecommendationsRecommendations
1. Scientists: Formulate questions, prepare protocols, and 

establish infrastructure for network activities at local, 
regional, and global levels

2. Governments: Identify and support action groups for 
networking global ecosystem sciences

3. GEOSS: Provide the linkage between scientists and 
governments and INGOs and provide societies with 
relevant information for action and decision making on 
ecosystem change.
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Thank you 
for your kind attention!
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