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1. Challenges:
Detecting and Adapting to
Global Warming



Prediction of Geo-Cosmos at Miraikan, Japan
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Figure 1 GEO conceptual framework
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Organisms’ Behaviors to Stresses

m Migrate (Animals) / Invade (Plants)

m Adapt / Acclimate (Plants and Animals),
Ultimately to Evolve

m Decline / Perish (Plants)

Ultimately to Extinct
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Korean Pine (Pinus koraiensis) Plantation at warmer sites
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Organisms’ Behaviors to Stresses

[]

m Adapt / Acclimate (Plants and Animals),
Jltimately to Evolve

m Decline / Perish (Plants)

Ultimately to Extinct
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2. Global Warming,
Climate Change, and
Ecosystem Change:
Korea Perspective



Climate Change : How Serious Is It?

{ IPCC ARA

“Changes in the atmosphere, cryosphere, and ocean show unequivocally that
the world is warming. (IPCCAR4, 2007)”

The 12 warmest yoars of giobal surlsce temperatune

(since 1850)
1998, 2005, 2003, 2002, 2004, 2006,
2001, 1997, 1949%, 1999, 1990, 2000
L O HT"““E 14.6 @"lhn]lmtnm[ncruse : 100 year linear trend
- Global mean temperature ,__:-U:e";a:,::,i.a: =
0.4 o~ Smoothed series 14.4 {(1906-2005) of 0.74 [0.5610 0.92] C
% i 14.2
g o2 “ ¢ Eleven of the last twelve years rank among
E ool 14.0 "
g °c the 12 warmest years since 1850
T -02f 13.8
E -
g 04 . 13.6
= . - 50 1.28+0.26
06 <100 0.74:0.18 >4
—D.B " i N i N i N i N i i i N i " i 1 3_2

1860 1880 1900 1920 1940 1960 1980 2000

(Romroe: IPNOC AR4 WG, 2007




Climate Change : Key Environmental Issues

Global energy consumption

{milion tonnes of ol equivalent)
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Climate Change : Current Status and Its Impact

Climate Change

Health

Water-related mortality
Infectious diseases
Air—quality

Respiratory illnesses

Agriculture

Crop vields
Irrigation demands

Forest

Forest composition

Geographic range of forest Imdushng,

Forest health and productivity Housefiold,
Ecosyshem,

Water resources Sncin-econnmmg

Water supply

Water quality
Competition for water

Coastal Areas
Erosion of beaches
Inundation of coastal lands
— additional costs to protect coastal
communities

tcosystem- biodiversity

L oss of habitat and species(20-30% loss
expected with 2 increasein 2050)




Climate Change : Current Status and Its Impact

f climate Change on the Korean Peninsula

« Anmud mean C0, conceniraiions
— Korea: 389 ppm [°05]
— (Hobal mean: 379 ppm [°05]

= AT temperalme Increanes

—Korea: 1.5 % [1908-20056]
— Giobad mean:0.74 = 0.18T

-1 lmIIIIIII—) 1.501 mim [2008]

« Sealevel rize
— Korea: 1 - 6 mmdyr
— Ginbal mean: 1.3- 2.3 mmfyr [1961-2003

(Somroe: INOC ARE WG, 2007 for Global dats
& Kores Meteorologmical Research Institnte (MIETRL Eorea), 2005 for Kores dats)



Climate Change : Current Status and Its impact

f seasons Shift on the Korean Peninsula

Winter 1920s

:Jun. 3 ~ Sep. 21 (1920=)
-> May 24 ~ Sep. 27 (1990=)

: Nov. 21 ~ Mar. 18 (1920s)
->» Nov. 29 ~ Mar. 8 (1990s)

Winter Spring m Autumn
Winter Spring mmwr 1990s
JAN MAR
Seoul
30
Su er
23 B Summer Period
20
)
o
o 18 : 16 days increase
ab] 4
3 40 - .
g 19%0= : Spﬂng Winter Period
=
[nk]
s 0
. WJ| ¢ 19 days decrease
) inter
10
1 31 61 o1 121 151 181 211 244 271 01 331 a6 1
Julian Day

gronroe: MIETRLEores, Z006)




Climate Change : Current Status and Its Impact

¢ impacts of Climate Change on the Korean Peninsula

L] F o

(Source: modifed rom "' i ‘ Less cold water fish
reporting of seversl Newspaper) i {Pollack, Cod, Sandfish)
: More wamm water fish
) {Squid, Bream, efc.)
|
Garlic habitat shift " Fruit culivation area shift
(e, Apple)

Subtropical jellyfish -

Also, early outbreaks of summerepidemics !!



Climate Change : Future in Korea

f Proiected Climate Change and Its Impacts in Korea

Temperature 2080 LT increase
Precipitation 2050 17 % increase
Crop vields 2080s 15 % decrease
Sea level 2099 50 cm iIncrease
Flood damage 2080s 3times increase

Forest 2080s Replaced by sub—tropical flora

Health 2051 Increase in mortality
by heat wave
(e.qg.. 640 persons in Seoul)

(source: MIETRIL EKoeres, 2006 and Z043077)



Climate Change : Future in Korea

f change of Climate Zones in Korea

Boreal

Increase

of 2 °C >

L .c(,r’; .'L-
—
=

Subtropical
(eonrce: Kores Forest Reseanch Instimte, Z0406)



Korea’s Efforts to Combat Climate Change

{ Action Plan

Development of
GHG Reduction
Technology

Innpact Assessnaemt
and Adaptation

Local Governments’
Efforts

Industries’ Efforts



Korea’s Efforts to Combat Climate Change

¢ climate Change Science Program

@ Assessment of Impacts and Adaptation Measures
of Climate Change

The World in Global Climate Models heatwave PLAN FCIR ENGLARN!

i




Future Directions : Policy and Action Plan

¢ Directions

Minimize adverse impact of climate change

Contribute to global mitigation efforts

Establish mid- to long—term national strategies




Future Directions : Policy and Action Plan

¢ impacts and Adaptation

@ Prediction of Climate Change in Korea
® Assessment of Vulnerability

& [mplementation of the Adaptation Action Plan Based
on the Assessment of VUinerability

@ [Stablishment of the Comprehensive Mational Master Plan :
- water resources, air quality, rainfalls & typhoons, leisure & tourism ,

road infrastructure, ecosystem, agriculture, etc




Limitations :

@ Lack of strategic goals and appropriate schemes
based on the analysis of the impacts of climate change
hinders aggressive policy-making and implementation.

Long-term effects of climate change on sustainable development

and national competitiveness are not taken into account and incorporated
in the policy-making.

© Deficient infrastructure such as the legal framework, viable institutions, and
supporting systems, leads to inefliciency in eliciting active participation.

@ Inadequate awareness and participation on the part of the private sector, |
inclading business community and general public, and peripheral roles played; '
by local governments present further challenges.
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3. GEOSS Perspective on
Ecosystem Change
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GEO Overview and GEO Plan for
Ecosystems and related areas

2005 ILTER Coordinating Committee Meeting

October 27, 2005 in Colima, Mexico

Antti Herlevi
GEOSS Work Plan Team
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Earth Observation Summit Il : Framework Document

Nine Societal Benefit Areas

1. Reduction and Prevention of Disasters
2. Human Health

3. Energy Management

4. Climate Change

5. Water Management
6. Weather Forecasting
7. Ecosystem

8. Agriculture

9. Biodiversity
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GEOSS Ecosystems Priorities

= [nitiate planning and investment for a
global carbon observing system

= Develop a global operational scheme
for ecosystem classification

« Pursue harmonization of ecosystem
observing methods




G ROUP ON .. dl _."'g_l_ide adopted from the

HROSS

¥

EARTH TR " A “-"Tﬂl‘l{\Plan *%?;an"’l ;
e Presented to 2005 ILTTER Méetino
)JBSERVATIONS S ILBER Meeting

GEOSS Ecosystems Priorities

iImprove tools for space-based and in-
situ ecosystem observations

Develop a global network of
organization-networks for ecosystems,
and strengthen observing capacity in
developing countries.

Archive and rescue historical
ecosystem dafa
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GEOSS Biodiversity objectives

Develop comprehensive
classification and
observing strategies that
will allow both
observational standards
and interoperability to
emerge from the curmrent
monitoring activities.
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4. Opportunities:
Networking Observations
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- Ausirala

- China

- China-Taipei
- Mongolia

- South Korea

The International Long Term Ecological Research Network

North American Regional J_;\f}

LTER Network NS Ty
- Canada J}j#
- Mexico > ( L

- United States Central / \J

Eastern

Central/Eastern European
European

Regional LTER Network
- Czech Republic

- Hungary

- Latvia

- Poland .-
- Slovak Republic > : "

- Ukraine 5

African Regional LTER Network
- Mozambique

- Namibia Gab
- South Africa

- Zambia Networks

Middle East Regiunal LTER Network Middle East sidering LTER Networks
- Israel

Western European Regional LTER Metwork

- Austria
- France

“switzeriana  Framework of International L'TER Network

- United Kingdom

Central/South American Regional LTER Network
- Brazil - Uruguay

- Colombia - Venezuela

- Costa Rica
Updated Movember 04



IMiember Network I1n
East Asia & Pacific Regional ILTER NeEtwork

East Asia N
Pacific
_ Regional

-

Indonesia

Philippines
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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
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Environmental Changes

- Forest micrometeorology
- Flux measurements:
CO,, 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
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Future Research

m Long-Term Monitoring
m  Networking of the Intensive Ecosystem Researches
m Analysis, Synthesis and Integration of Data
m  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
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atlonal Long-Term
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Outline of KNLTER project

Study period: 2004. 12 — 2014. 3
m 1St stage: 2004.12-2007.3.

m 2" stage: 2007.4.1.-2009.12.31
m 3" stage: 2010.4 — 2014.3

Obijectives
e Elucidate the effects of climate change on ecosystems

e Establish ecologically sound management plan of

natural resources and land use
e Construct national ecosystem database
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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 aree

Coastal Ecosystem
1 coastal area

: (%) ayuen |
v &) gayun
AeEl
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3rd ILTER-EAP EIM Workshop,
Seoul, Korea — October 2008

"Eflﬂiﬂal"l HE i"lﬁ"i‘!ﬁl“‘? ’-‘HE%F‘ %"Iﬂﬂﬁ

L.,-:\_Hu,...

workshop

focused on
ways of using
ecological
Information,
metadata
and data

G:¥From—MainComputer¥
00-ILTER-MMM-080402¥
00-0710-3rd_Korea—Workshop¥00000—
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ILTER Organizational Chart

The International Long Term Ecological Research Network
(ILTER Network)

Temporary Structures of ILTEF
Standing and Ad hoc Com

Regional Network Rep
East Asia & Pacific,
South and Central A

Regional Networks

ILTER 2

E=Executve committee

ILTER
Coordinating Committee

LTER Scientists



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



" S
L TER Goals

m Understanding: Gaining ecological understanding of a
diverse array of ecosystems

m Synthesis: Using the network of sites to create general
ecological knowledge through the synthesis of information
gained from long-term research

m Information Dissemination: Creating well designed,
documented, accessible databases

m Legacies: Creating a legacy of well designed and documented
observations and experiments

m Training: Developing a cadre of scientists equipped to
conduct long-term, collaborative research

m Outreach: Providing knowledge to the broader ecological
community, general public, resource managers, and policy
makers
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Benefits of Collaboration

m Achieve works that an individual cannot do
Independently

m Share good ideas

m Share sophisticated equipments
m Share data

m Broaden spatial scale

m Shorten research time

m Advance knowledge
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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?



Big Science & MREFC

scientific research that requires a massive capital investment, that
involves large teams of scientists, and that is expected to yield very
significant resufts—i e, transform the science
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Relationship between LTER and
NEON

m Both sponsored by US NSF

m NEON, with bigger size in operation

m NEON for forecasting the future of nature
m LTER sites, being the cores sites of NEON
m Roles of ecologists being expanding
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Yes, Opportunities for
Ecologists around the
Globe for Networking of
Ecological Observations



Requirement for success

m 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
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Sequence of Presentation

1. Challenges: Detecting and Adapting to
Global Warming

2. Global Warming, Climate Change, and

Ecosystem C
3. GEOSS Pers

nange: Korea Perspective

pective on Ecosystem Change

4. Opportunities: Networking Observations
5. Further Steps???



Networking and Focused Ecosystem Studies on
DPSIR Model for Ecosystem Management




" A
Recommendations

1. Scientists: Formulate questions, prepare protocols, and
establish infrastructure for network activities at local,
regional, and global levels

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

3. GEOSS: Provide the linkage between scientists and
governments and INGQOs and provide societies with
relevant information for action and decision making on
ecosystem change.
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