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APEC has represented the most economically dynamic region in the world with its 21 
member economies accounting for 57% of world GDP, 45.8% of world trade volume, over 
44.8% of the world’s population, ad having generated nearly 70% of global economic 
growth within its first ten years.

• South-east Asia, Heavy 
rainfall during 2 months (2003), 
the death toll: about 1000
• The Philippines, Typhoon
(2004), the death toll: about  900
• Indonesia , Forest fire (1997), 
the death toll: about  290

• Indo, The heaviest 
snowfall in almost 
20 years (2005)
• A record flood and  
a landslide (2003), 
the death toll: about  700

• China, The heaviest rainfall in 
almost 100 years (2005)
• The South-west, Localized
heavy rainfall (2002)
• Overflowing of the Yangtze 
(1998), the death toll: about 2500, the 
damage: $36billion New orleans, 

Hurricane
Katrina , The 
most powerful 

demage (2005)

The South-west, the
worst drought in over 
500 years (2004)

Arizona, the
worst drought
(2001~2003)

Amazon, the worst 
drought in over 40 

years (2005)

Southern Mexico and 
Central America , 

Hurricane Stan, Flood and 
massive mudslides (2004),

the death toll: about  2000

Recent Natural Disasters over the Pacific RimRecent Natural Disasters over the Pacific Rim

The damage amount of 
Disaster during last 10 years
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Economic losses related to weather and climate over the globe)Economic losses related to weather and climate over the globe)

Insured

Economic 
Losses

(IPCC, 2001)
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Current Status of Seasonal Prediction

Limitation of seasonal climate prediction
: Low Potential Predictability

Forced Variance Free Variance Signal to Noise
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Limitation of Seasonal Prediction Skill

Large Model Errors :
Forced Variance Error Variance Forced/Error Variance
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Possible Improvement of Seasonal Prediction Skill

Multi-Model
Ensemble

Cancellation of errors

Reduction of 
Uncertainty

Reduction of 
Model Error

More samples



Important works for better seasonal Prediction

MultiMulti--Model Model 
Ensemble SystemEnsemble System

Reliable ClimateReliable Climate
Prediction ModelPrediction Model

(very high(very high--resolution resolution 
global model)global model)

ClimateClimate--EnvironmentEnvironment
ModelingModeling

(Aerosol, Yellow (Aerosol, Yellow 
sand,sand,……))



Requirements

The Leading Institute

Best Infrastructure

Internationalization

Strong Research Component

Resources (Budget, Funding)
APCC, GEF, World Bank, Industries

APEC



Oct, 1998Oct, 1998
KMA proposed the establishment of a Climate Network at the 3rd APEC Ministers 
Conference on Regional Science and Technology Cooperation (Mexico City)

May, 1999May, 1999
KMA submitted a proposal for the establishment of the APEC Climate 
Network (APCN) to the 16th APEC ISTWG meeting (Hong Kong)

Aug, 1999Aug, 1999
17th APEC ISTWG Meeting: Approval of the proposal for the 
establishment of APCN (Seattle)

Mar, 2004Mar, 2004

APCC History

4th APEC Ministers Conference: Proposed APCC 
(Christchurch, New Zealand)

Sep, 2004Sep, 2004
27th APEC ISTWG Meeting: “Function and 
Operations of APCC” ( Singapore)

Mar, 2005Mar, 2005
Endorsed the functions and operations of APCC at 
the 28th APEC ISTWG Meeting  (Kwangju, Korea)

Nov, 2005Nov, 2005

APEC Climate Center Open



International Centers

APCCAPCC

IRIIRI

IPRCIPRC

ECMWFECMWF

Research InstitutionsResearch Institutions
CES, COLA, IAP 
FRCGC, GFDL, ICCS, 
NASA, ……

Operational CentersOperational Centers
BOM, CMA, JMA, 
KMA, MSC, NCEP, 
......



Predictio
n

Application

Research

IRIIRI

APCC
APCC

IPRC
IPRC

Global Cooperation

Utilization of APEC Framework

A Global Center



APCC

A purely international institute and to serve as a hub of 
regional climate research and prediction

To accomplish the WCRP/COPES vision 

To provide core facilities and man powers to 
accomplish the vision



kang@climate.snu.ac.kr

Utilization of 
APEC Framework



Multi-Model Ensemble System

APCC MME DEMETER MME

BACKBACK



Multi-Model Ensemble System

JJA DJF

BACKBACK



Very high-Resolution Global Model

T512

T106

T42

CES AGCM

Very expensive!
It takes 4 hours to integrate 

1day using 60 CPUs of 
CRAYX1E

~20km



Very high-Resolution Global Model

T106

Area average

: 2.95mm/day

T512

Area average 

: 2.99mm/day



Very high-Resolution Global Model

T512 T42 T512(%) T42(%)

0-20 220785834 1534541 97.48045 97.56349 
20-40 3651216 30170 1.61207 1.91816 
40-60 1250180 6546 0.55197 0.41618 
60-80 504608 1331 0.22279 0.08462 
80-100 198067 233 0.08745 0.01481 
100-120 70141 43 0.03097 0.00273 
120-140 22427 0 0.00990 0.00000 
140-160 6754 0 0.00298 0.00000 
160-180 1827 0 0.00081 0.00000 
180-200 628 0 0.00028 0.00000 
200- 734 0 0.00032 0.00000 

226492416 1572864

mm/month

BACKBACK



Climate Environment Modeling

CES AGCM Daily Evolution of Yellow Sand

BACKBACK
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