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Emergency 
Response System

Climate Change 
& Impact

Appl. Meteor
. 

21st Century Weather/Climate

Severe Weather Info

Request-Reply

User Oriented Info

Ubiquitous Info

Extended forecast Info



Detail
globally  mesoscale(1km)
locally microscale(1m)Accurate

0~2 days : perfect 
1 week : 85% forecastTailored

time-weather travellingRight-time
instantly Request-Reply

two-way service
web based

“Global Weather Services 
in 2025”

R. Anthes (UCAR)

Model
Multi-scale model

ensemble

Initialization
Highly Adv.

Data Assimilation

Obs.
New Instrument

Application
various appl. 

area

Communication
HPN Tech.

21st Century Weather Information



Enhancement of Model and Increasing Data Size

CloudsOcn. EddiesC CycleChemistryClouds

Ocn. EddiesOcn. EddiesOcn CarbonOcn, SeaIce

ChemistryChemistryLand C

EcosystemsEcosystemsAerosols

C cycleC cycle

AerosolsAerosolsAerosolsAerosols

Ocn, SeaIceOcn, SeaIceOcn, SeaIceOcn, SeaIceOcn, SeaIce

LandLandLandLandLandLand

AtmAtmAtmAtmAtmAtmAtm

late 00stodayearly 00slate 90searly 90s80s70s

Components are developed “offline” and then are integrated into comprehensive coupled models



Down Sizing Data for Stakeholder



METGRIDMETGRID

ESMEESME

GCESDGCESD

ES2

uMeteo-K

GridGrid--enabled Cyber Infrastructureenabled Cyber Infrastructure

FWIS
WAMISWAMIS

LEADLEAD
단기악기상예측

GIFSGIFS
중기악기상예측중기악기상예측 METGRIDMETGRID

Observation

IT Framework

NWP Model

Implementations

ES-
CampusGrid

ER-
IntraGrid

uWISE implementation by KMA

Climate Change
Impact Assessment

Emergence Response
국가/지역 비상대응체계

Communication



• WIS : V-GISC, WAMIS,
RAII & V VPN pilot project,

• METGRID 
• Korea-German Collaboration
• GEOSS

On going Activities 



• Data Exchange(data, products and 
information) – Request-Reply 
System

• Exchange New Tech. Information
• Common s/w development
• Resource Share



Main Goal of Existing Projects

• THORPEX/TIGGE

• WMO FWIS

• GEOSS

• METGRID

• CBS Severe Weather Forecasting 
Demonstration Project

• …

Single 
Global 
Interactive
Weather
Forecasting



PILOT Project at  RA-VI

a. To check Feasibility of FWIS

b. To demonstrate usefulness of VGISC 

VGISC (Virtual Global Information System Center)

a. DWD suggested

b. GISC of FWIS

c. Several Virtual Centers

Feasibility of VGISC Concept

a. Save Invest by each member 

b. Stability Increase by mutual Back-up

c. Easy treatment of massive Data

Technical Conference during 14th CBS Meeting

PILOT PROJECT OF V-GISC at RA-VI



National users

National users

NC
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NC
NC

NC
NC

NC

NC

NC

NCNC

NC

DCPC

DCPC
DCPC

DCPC

Test for Collaboration 
among GISCs through a 

core network

Feasibility Study of Virtual 
GISC

1.  VGISC Pilot Project in 
RA VI

Portal 
site

for data 
request

DCPC

GISC

GISC

GISC

VGISC

Concept of 
V-GISC/FWIS

Test for Collaboration 
among Asian Countries for 

FWIS VPN Pilot Project



FWIS VPN Network in Asia



FWIS VPN Participant in Asia



Forecasters identify a Global Weather System

Forecasters (at the major numerical weather prediction centers) 

In Bangladesh and India

likely to cause significant loss of life 
and property

IdentifyIdentify

Interactive Global Forecasting Protocol is triggered

Lead Forecast Center estimates Resources

Computing 
Modeling 
Data Assimilation 
Real time data 

Three model ensemble forecast combined with a single high resolution 
deterministic forecast model at each centers 

Designated WMO Global Forecasting Centers 
Rotates every six months 

Lead Forecast CenterLead Forecast Center

ResourcesResources

Hybrid ensemble-deterministic forecast is completed Hybrid ensemble-deterministic forecast is completed 

Data Preparation for Initial Field

The model identifies the need for special data

In the Pacific Ocean 

In the Atlantic 
Atmospheric profiles 

Ocean reconnaissance aircraft

In Africa 

Automated sounding and profiler systems

Three polar orbiting satellites

High spatial and temporal resolution 
atmospheric and oceanic measurements 

Model Run with GRID

The forecast 
indicates potentially 
devastating flooding

The forecast 
indicates potentially 
devastating flooding

Societal and Economic Response Model

To assess the consequences 
of the flooding and the best 
response

From local 
governments and 
the international 
community

To minimize the 
loss of life and 
property 

Timely Action

To protect specific structures identified as 
being at risk 

To evacuate or shelter people

To minimize the spread of water-borne 
diseases

GIWFSGIWFS
Future Global Interactive Future Global Interactive 

Weather Forecasting SystemWeather Forecasting System

GIWFS Protocol



Steve ForemanNEC SX-6UKMet

Al KellieIBM Power 3/4NCAR

Dominique AndréFujitsu VPP 5000Météo France

Dongil LeeCRAY X1EKMA

Walter ZwieflhoferIBM Power 4/5ECMWF

Geerd-R. HoffmannIBM Power 3DWD

SHI PeiliangIBM Power 4CMA

ContactSystem installedName

METGRID

1st Step : Ensenble Data Exchange      
2nd Step : Computing Resource Share



Running simple job on UNICORE(DWD)

Select DWD unicore resource

DWD Gateway

KMA Gateway



Global Interactive Forecasting System

• Lead Center : 3 level Center structure 
(Global, Regional, National)

• Ensemble Data Exchange : 
THORPEX/TIGGE, WIS, METGRID

• Model Run With GRID : METGRID

• Observation Data ,Dissemination, Gap 
Filling : GEOSS, THORPEX
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Fundamental Tech.: Cyber 
Infrastructure

• High Performance Communication 
(Network)

• High Performance Computing

• Grid as middleware

• User Application ( Earth System 
Model )



Korea’s Intl. Link Topology 

KOREAKOREA

Japan

US/CA

2GChina

EUROPE

310M

ASIA

TEINTEIN

155M

1.2G

FRANCE
UK

Spain Italy

RomaniaAustria
Poland
Lithuania

Sweden
Germany

KREONet2/APIIKREONet2/APII

KREONet2/APIIKREONet2/APII

North America
APIIAPII



Korea’s Asia Pacific Link for 
GLORIAD

KOREA KOREA 
((BusanBusan))Hong Kong

China 
(Beijing)

Russia 
(Novosibirsk)

Amsterdam

Moscow
US

Seattle

Canada (planned)

Chicago
EUUS

NYC

10G

10G



Super Computer at KMA

세계 10위권의 성능
대용량 자료저장 장치

18Tflops 

세계의 전지구모델 및 앙상블 운영 센터
13개국 14개 센터 중 2005년 2월 현재 3위의 컴퓨터 성능
2005년 8월 설치 후 2007년까지 2위 성능 보유 예정



Korea’s COMSAT & Broadcasting

HRIT
LRIT  : 256kbps  

위성수신가능지역

•• New digital service on Satellite InformationNew digital service on Satellite Information

•• HRIT : High Rate Information TransmissionHRIT : High Rate Information Transmission

–– Trans. speedTrans. speed : 256 kbps ~ 10Mbps: 256 kbps ~ 10Mbps

••LRIT : Low Rate Information TransmissionLRIT : Low Rate Information Transmission

–– Trans. speedTrans. speed : 10 kbps ~ 256 kbps: 10 kbps ~ 256 kbps

–– Replacement of WEFAXReplacement of WEFAX



※ HRIT : High Rate Information Transmission
※ LRIT : Low Rate Information Transmission

※ MDUS : Medium-scale Data Utilization Station
※ SDUS : Small-scale Data Utilization Station
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송수신 안테나

o Raw Data Receiver

- Met/Oc Low data

o HRIT, LRIT Transmission
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기 상 청

National Infra : KOREN, KREONET, HPCNet (High Speed Network)
International Infra : APAN, TEIN, ... 

Grid ↔ GFK
e-Science 

Met SatMet SatWMO WMO 
clusterclusterWAMISWAMISFWISFWISAPCCAPCC

KMA Implementation

National Frame

International Frame KMAKMA--GridGrid
ANF, GFKANF, GFKWMO/CBS - GTS, GDPS

CAgM ,CCl, CAS 
RAII

JMA, NWS, DWD, BOM, CMA, etc

GGF
APAN

KMAKMA

BENCHMARKING
Earth System Grid (USA)
Earth Simulator (Japan)
EUROGRID/PRISM (EU)



ES2 Framework in Korea

Daejeon

Kwangju Pusan

Chuncheon

Incheon

Suwon

Chonan
Chongju

Jeonju

Chang-
won

Ulsan

Pohang

Seoul

Daegu

Cheju

•• SupercomputersSupercomputers
•• Experimental FacilitiesExperimental Facilities

•• High Speed NetworksHigh Speed Networks

•• DatabasesDatabases
•• Mass StorageMass Storage

•• Visualization  Visualization  
EnvironmentEnvironment

•• Access Grid SystemAccess Grid System

•• ApplicationsApplications•• ResearchesResearches

•• ComputersComputers



ESES22 Technical ArchitectureTechnical Architecture

Virtual RealityVirtual Reality

Data MiningData Mining

WorkflowWorkflow

Distributed ResourcesDistributed Resources

Massive ComputationMassive Computation

Advances InstrumentAdvances Instrument

Massive Data Massive Data 

Next Information ServiceNext Information Service

Sensor NetworkSensor Network

Virtual StorageVirtual Storage

HPC, HPNHPC, HPN

Grid ServiceGrid Service

Component Data StorageComponent Data Storage

Model Road BalancingModel Road Balancing

VisualizationVisualization

OnOn--line Information line Information 
SystemSystem

Climate Data Climate Data 
ManagementManagement

Earth System ModelingEarth System Modeling

○○ ESES22 deliverables (deliverables (uWISEuWISE))

-- Earth System Modeling Earth System Modeling 

model development by Componentmodel development by Component

Computing EnvironmentComputing Environment

GRID Middle wareGRID Middle ware

HD quality Access GridHD quality Access Grid

Collaboration among UniversitiesCollaboration among Universities

-- Earth System Data CenterEarth System Data Center ESES22

GRID PortalGRID Portal

Meta DataMeta Data

Information checking system      Information checking system      
Data TransferData Transfer

MultiMulti--channel FTSchannel FTS

Data Data MornitoringMornitoring

ESES22 Meta Data OntologyMeta Data Ontology

Core Areas

ES2 Requirements

ES2 Deliverables



InfraInfra

GlobusGlobus ToolkitToolkit

Grid ServiceGrid Service

Portal (Web, VR)Portal (Web, VR)

ApplicationApplication

Visualization

Steering

Workflow

Portal

ApplAppl.. SWSW

Service Component FrameworkService Component Framework

, , 

Service oriented Architecture of ES2

SC/Cluster, APAN, GLORIADSC/Cluster, APAN, GLORIAD

GRIP(Globus+UNICOREGRIP(Globus+UNICORE))

MoreDreamMoreDream,, GT services GT services 

ESES2 2 Grid PortalGrid Portal

Climate change  Climate change  

Vis5D
CAVE

JavaCog

JavaCog
UNICORE

JavaCog
GridSphere

uWISEuWISE : ESMF+PRISM: ESMF+PRISM

Semantic Grid + CCA Semantic Grid + CCA 

, , 

Infra

Low level :
Basic S/W 

Mid level :
Midd. S/W

((

Appl.
S/W

High level:
Appl. S/W

Basic ES2



-- Network Network 
InfrastructureInfrastructure

-- Distributed Distributed 
ComputingComputing

-- Parallel Parallel 
ComputingComputing

-- Computational GridComputational Grid

-- UnicoreUnicore

-- Data Data 
ExchangeExchange

-- Web PortalWeb Portal

Technology

Management

Research Group

Application

Research Aim

-- DisasterDisaster

-- NowcastingNowcasting

-- Climate Climate 
ChangeChange

-- HistoryHistory

-- Gravity_wave_dragGravity_wave_drag

-- Moist_processesMoist_processes

-- FvcoreFvcore -- ChemistryChemistry

-- Infrared_RInfrared_R

-- Solar_RSolar_R

-- TurbulenceTurbulence

-- LakeLake

-- Land_iceLand_ice

-- Data_oceanData_ocean
-- VegetationVegetation

-- CatchmentCatchment

-- ObservationObservation

-- Access GridAccess Grid

-- UtilityUtility

-- VisualVisual

-- TutorialTutorial-- Data GridData Grid

ES2 Bullet

To establish To establish ““ee--Science EnvironmentScience Environment””



DATA GRID
Data Portal

ACCESS GRID
ES2MF

Comp. GRID
Unicore/Globus

Virtual ES2 DATA Center
Obs. + Model

ES2MF Operation Center
Coop. Modeling

Virtual ES2 DATA Center
Obs. + Model

ES2MF Operation Center
Coop. Modeling

uWISE

GEOSS

GRID
enabled

Cyber InfrastructureCyber Infrastructure

ESMEESME



Tomcat  servlet engine
Tomcat  servlet engine

MCS
Metadata Cataloguing Services

MCS
Metadata Cataloguing Services

RLS
Replica Location Services

RLS
Replica Location Services

SOAP

RMI

MyProxy
server

MyProxy
server

MCS client

RLS client

MyProxy client

GRAM
gatekeeper

GRAM
gatekeeper

CAS
Community Authorization Services

CAS
Community Authorization Services

CAS client

disk
MSS

Mass Storage System

HPSS
High Performance
Storage System

disk

HPSS
High Performance
Storage System

disk

disk

SRM
Storage Resource 

Management

SRM
Storage Resource 

Management

SRM
Storage Resource 

Management

SRM
Storage Resource 

Management

SRM
Storage Resource 

Management

SRM
Storage Resource 

Management

SRM
Storage Resource 

Management

SRM
Storage Resource 

Management

gridFTP

gridFTP

gridFTP
server

gridFTP
server

gridFTP
server

gridFTP
server

gridFTP
server

gridFTP
server

gridFTP
server

gridFTP
server

openDAPg
server

openDAPg
server

gridFTP
Striped
server

gridFTP
Striped
server

KMA/SCC

SNU/CES

KMA/NCAM

PKNU/ICSYM

KISTI/K*Grid

KMA/NCAM

ES2 Data System





Visualization



Vis5D



CAVE5D

Visualization Simulation

CAVE5D = Vis5D + CAVELib

SeeMore SGI Onyx3400

Gigabit Ethernet
1000Mbps



3D Scientific Visualization S/W

CAVE5D

VR

Vis5D

Desk Top



2003. 9. 12 2003. 9. 12 1212 LST ~ 2003. 9. 13 06 LST LST ~ 2003. 9. 13 06 LST 

Asia (27 km) Asia (27 km) Korea (9 km) Korea (9 km) 

Typhoon Typhoon ““MaemiMaemi (2003. 9. 12 (2003. 9. 12 –– 13)13)””

BusanBusan (3 km) (3 km) 



VR (Virtual Reality) Visualization Resources

• The equipment like SeeMore is generally called CAVE (Cave Automatic 
Virtual Environment) 

• First developed in EVL (Electronic Visualization Laboratory) at University 
of Illinois (UIUC). 

SeeMoreSeeMore

33--D AnimationD Animation



Visualization of Simulated Visualization of Simulated Ty.Ty.””MaemiMaemi”” 33--D Wind D Wind 
FieldField



CAVE6D

CAVE6D = CAVE5D + Network



 

Image Credit: Electronic Visualization Lab, UIC

Thanks for Your Attention! 


