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Decision Making 

01/20 

Right Information - Right Decision 

HPC & Big Data  
Emerging Technologies 

(VR, AR, DL ...) 

Let’s make a Decision-making support system. 
Let’s gather, produce, analyze, and visualize Data in one  system. 
Let’s use HPC system and Emerging Technologies. 
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 Research 
Background of 

Developing 
The K-DMSS 

To Provide  

the Right Information  

to the Right People,  

at the Right Time,  

to Make  

the Right Decisions. 

A central part of GEO’s Mission is 
                to build the Global Earth Observation System of Systems (GEOSS) 

9 SBAs GEO 1st Phase (2005~2015) 

      How make a DMSS? 
R&D 

Motivation 

02/20 
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      Numerical Simulation System 

03/20 

R&D 
Motivation 
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      Assessment System: DIPDAS 

04/20 

R&D 
Motivation 
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S/W Package for Predicting Disasters & Damage Assessment 

Decision-Making Support System for Disaster Management 

Modeling & Simulation for Atmosphere-Ocean & Hydrology 

Visualization & AR (augmented reality) for Scientific Analysis 

HPC (high performance computing) & Big Data Platforms 

Supports for High resolution 

Supports for Huge data 

Developed on 

Integrated 

KISTI’s independent 

05/20 
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Overview 
of K-DMSS 

Intel CPU (Xeon) + NVIDIA GPU (K40M) 
Cluster system 

Total 169.4 TF 

07/20 

Firewall(UTM) 

*   Cluster for M&S: 30 nodes(CPU+GPU), 12TF + 100.8TF = 112.8TF /  600 cores + (172,800 cores) = 173,400 cores 

**  Cluster for big data analysis: 15 nodes(CPU+GPU), 6.2TF + 50.4TF = 56.6TF /  300 cores + (86,400 cores) = 86,700 cores 

Lustre 

NAS 

Cluster for M&S* 
(30 nodes) 

112.8TF 

Cluster for user service 
(2 nodes) 

Cluster for big data analysis** 
(15 nodes) 

56.6TF 

Cluster for data management 
(6 nodes) 

Cluster for 3-D visualization 
(9 nodes) 

IB switch(108 ports) 

1G switch 

768TB 

70TB 

Storage System 
(Service for storing input/output data) 

838TB Trial Service Construction & Service Development 
(Service for collecting, producing, analyzing, and visualizing information) 

169.4TF 

        HPC & Big Data Testbeds 
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Development of K-MPAS & Kr-MPAS based on MPAS 

Development of EDAS for K-MPAS based on LETKF 

Development of GPU Acceleration Code of MPAS (Physics Part)  

Development of Integrated Prediction System of W-O-W models 

Simulation of Typhoon-Surge-Flood  for specific regions 

MPAS = Model for Prediction Across Scales  |  K-MPAS = KISTI MPAS focused on Typhoon Prediction 

08/20 

International Collaboration with NCAR/MMM 

South Korea is located in the middle  

KISTI’s independent 

KISTI’s independent 

   OpenACC (2017)  CUDA (2018) 

Weather-Ocean-Water 

Local Ensemble Transform Kalman Filter 

NCAR developed MPAS GPU code (Dynamic Part) 

Ensemble Data Assimilation System 

(WRF/K-MPAS) – (ADCIRC/FVCOM) – (SURR) 

Weather-Ocean-Water The Imjin River, Busan City, etc. 
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     Prediction & Analysis Systems 

TPAS (Typhoon Prediction and Analysis System)   

FPAS (Flood Prediction and Analysis System)   

SPAS (Surge Prediction and Analysis System)   

Pressure 

Population 

Typhoon Track 

WRF & K-MPAS : Weather Prediction 

SURR : Flood Prediction N-FLOW – SPH Modeling 

FVCOM : Surge Prediction Coastal Inundation 

Coastal inundation 

Flooding Flooding 
Prediction 

Satellite GNSS 

SURR & N-FLOW M
o
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Precipitation, Pressure, Wind, Temp, etc  

Data Assimilation 
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Flood Forecasting and Warning System 

WRF & K-MPAS 

ADCIRC 
UG-SURGE 
FVCOM 

T 

F 

S 

High Resolution Coupled Modeling System Based on HPC   

09/20 

Modeling  
Simulation 

Models 
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 Best        Better     Good 

10/20 

A 

  
 Increasing Accuracy of Prediction Increasing Speed of Simulation 

Comparison of Typhoon track errors 
done by KMA (18 typhoons in 2016)  K-MPAS > ECMWF > UM 

24h, 48h, 72h, 96h, 120h (forecast hours) 

K-MPAS is developed 
Under the KISTI-NCAR international 
Collaboration Project (2014~2017) 

      Prediction & Analysis Systems 
Modeling  

Simulation 
Models 
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A 
K-MPAS  

Typhoon Track Prediction in 2016 

<Research Goal by 2018>  
Reducing Typhoon track error 

72h, 200km<< 

 
Typhoon influence on the Korean Peninsula 
 

CHABA 

JMA Typhoon Best Track 

KMA Typhoon Track Prediction 

CHABA 

      Prediction & Analysis Systems 
Modeling  

Simulation 
Models 
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D1

D2

D3

D4

D5

7 B11

C12

Dx

D1 – April 5th - 4

D2 – April 5th - 3

D3 – Hwang gang

D4 – April 5th - 2

D5 – April 5th - 1

April 5th dam (4) 
30 million m3 

April 5th dam (3) 
30 million m3 

Hwanggang dam 
400 million m3 

April 5th dam (2) 
7.7 million m3 

April 5th dam (1) 
20 million m3 

Gunnam Dam 

군남댐 Gunnam Dam 

필승교  
Pilseung bridge 

Auto ROM 

최고수위(MWL)

댐마루

홍수위(FWL)

상시만수위(NHWL)

여수로정고(SH)

홍수기제한수위(RWL)

저수위(LWL)

사수위(DSL)

EL. 105.8 m 

(Maximum Flood elevation) 

Dam data 

Flood prediction system with the Hydraulic structure in North Korea  

Hwanggang dam 

Hwanggang dam 

Pilseung bridge 

(Bottom elevation of Dam)  

Total storage Volume 
~ 400 million m3 

Dam crest  
elevation (Dam operation when dam water level reaches 

the designed water level)  

 Dams in North Korea 

Flow rate 

 Pilseung  
bridge 8 

      Prediction & Analysis Systems 
Modeling  

Simulation 
Models 
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Data Management & Search based on Standard Metadata 

Metadata Harvesting from External Information Sources 

Open API to share Disaster Information 

High Scalability in Computing Power and Data Storage 

Workflow Environment for Creating Integrated Scenarios 

13/20 

DIS is the integrated information system which has several features including 

Such as GNSS data from KASI 

Such as Military Weather Scenario, Flood Scenario 
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Raw Data 
(Luster) 

Cluster 1  Cluster 2 Cluster 3 

Metadata Scenario 

AWS Data 

Satellite Image 

GIS Data 

GNSS Data 

Weather Prediction 

Surge Prediction 

Tide Surge Prediction 

River Flooding 
Prediction 

Damage Prediction 

Ocean Observation 
Data 

River Waterlevel 
Data 

Observation Data Prediction Data Scenario Operation 

Data Management 

Data Storage 

Scenario Generation 

• Workflow Generation & 
  Management 

Scenario Monitoring 

• Real-time Workflow  
  Monitoring 
 

Process Registration 

• Workflow Action Registration 

Statistics Service 

• Analysis of Scenario Use 

Data Collection 

• Observation/Prediction Data  
  Collection 
• Standard Metadata Registration 

Data Search 

• Metadata Search 
• Open-API 

Data Processing 

• Data Compression/ 
  Decompression 
• Data Movement/ 
  Format Conversion 

Data Exchange 

• Metadata Exchange 
  (OAI-PMH) 
• Observation/Prediction Data  
  Distribution 

Metadata/Raw Data Storage 

Scenario Storage 

Cluster-based  
File System for Massive Data 

K-MPAS 

Disaster 
Information 

System 

14/20 

B 

      Architect of Disaster Information System 
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▼  Disaster Information Web Portal (Main Page) 

▼ Disaster Information Web Portal (Scenario Page) 

Disaster 
Information 

System 

 Scenario 
Development 
Page 

Workflow 
 Environment 

15/20 

Workflow for 
Military Weather Scenario 

 Scenario  
Monitoring 
 Page 

KAF-WRF Operation Scenario 

      Disaster Information Web Portal 
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 FPAS (Flood Prediction and Analysis System) 

System 
Delivery 

In 2017~2018 

Military 
Weather 

Info. Service 

K-DMSS (KISTI- 
Decision Making  
Support System) 

       TPAS (Typhoon Prediction and Analysis System) 

       FPAS (Flood Prediction and Analysis System) 

       SPAS (Surge Prediction and Analysis System) 

       EDAS (Ensemble Data Assimilation System) 

       K-MPAS  CPU-GPU Hybrid Weather Prediction Model 

       DIPAS (Direct damage Prediction & Analysis System) 

       IPAS (Indirect damage Prediction & Analysis System) 

       Deep Learning  Typhoon Track Prediction Model 

       Disaster Information Integrated System 

       Disaster Information Portal System 

    3D integrated Visualization System 

    Numerical Model Visualization System 

3D integrated Visualization System 

Numerical Model Visualization System 

Disaster Information Integrated System 

Military Operation Scenario 
in the South Korea 

Flood Prediction Scenario 
on the Imjin River 

Deliverable in 2017 K-DMSS Subsystems & Models 

16/20 

Korean Airforce 
Weather Wing 

A 

Deliverable in 2018 

Flood Prediction Scenario at the KAF airbases 
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19 2017 MSJOH  @ 재난대응HPC연구센터  (2017.11.02.) 

제3차 한미국방기상심포지엄 발표자료 (2017.09.15.) 

17/40 

Military  
Weather 
Scenarios 

동영상/Scientific_Method_Song.avi


2017 MSJOH @ Korea Institute of Science and Technology Information 17/20 

Safe          Danger 

      Flood Prediction Scenario 

DA 

K-WRF 
Kr-MPAS 

Typhoon Surge Flood 

UG-SURGE SURR 

Obs. Data 

3DVAR 
LETKF 

PWV 
+ Etc. 

 

As-Is 
To-Be 

SV 

Military  
Weather 
Scenarios 

동영상/Scientific_Method_Song.avi
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Weather/Climate Simulation Model GPU Acceleration  

MultiCore7 Workshop at NCAR (2017.09.28.) 
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Weather/Climate HPC & AI  Research Collaboration 
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To Provide the Right Information  
to the Right People, at the Right Time,  

to Make the Right Decisions. 

Regional Workshop on Impact-based Forecasts In RA II (Asia) (7~9 November, Seoul/Korea) 
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2017 

NORU 


