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 History

Heibei spirit oil spill

 Dec. 7, 2007

 12,547 kℓ crude oil  

spilled

 458 million USD in 

disaster damage

Image source : (left) Yim et al. (2012) / (right) Hong et al. (2014)



Spilled oil advection and diffusion prediction results
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Global atmospheric prediction system (MPAS-A)

Global Ocean circulation prediction system (MOM6)

Regional atmospheric prediction system  (WRF)

NWP  Ocean circulation system  (MOM5)

Coastal prediction system (MOHID)

Coastal prediction system(TELEMAC, FVCOM)

Coupled (COAWST)

AI

AI System

Data/Information System

Ensemble Prediction System

Skill Assessment System
Visualization system

Numerical Forecasting System

http://www.sciencemag.org/news/2017/07/ai-revolution-science
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjZgZ_999vbAhXHspQKHT37C1oQjRx6BAgBEAU&url=https://www.satellitetoday.com/long-form-stories/information-age-bringing-space-down-to-earth/?hq_e=el&hq_m=2975617&hq_l=3&hq_v=d309dfe90d&psig=AOvVaw07DEveStcv-iUre62YkSN6&ust=1529367472378977
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjVnaaypNzbAhXFoZQKHQkoDZ8QjRx6BAgBEAU&url=http://www.writeopinions.com/ensemble-learning&psig=AOvVaw1Tqc3DT_Nhp0M2nV1735i7&ust=1529379379296369




Model Domain
Horiz. Resol.

(No.)
Vertical 
Layer

DA
I.C./B.C. Bathymetry Production freq. Products

Pred. Time
(interval)Scheme Data

Atmos.

MPAS-A (Global) Global 60-15 km 60 EnKF, LETKF Satellite, Observations, 
GTS NCEP FNL - 1 / day wind, temp., press., 

and etc. (70)
1week
(3H)

WRF 
v4.1

D01 104.6~150.4°E
14.9~52.5°N

20 km 
(218×218)

60 3DVAR, 4DVAR GTS, KMA buoy, 
ASCAT

MPAS-A
NCEP GFS - 2 / day wind, temp., press., 

and etc. (16)
1week
(1H)

D02 121.1~133.6°E
29.N~39.6°N

4 km
(361×361)

Ocean 
Circulation

MOM5
(Regional, NWP)

98.9 ~ 170°E
5.0 ~ 63.0°N

1/24°
(1704×1392)

51
(cartesian) EnOI

NOAA OI SST 
GHRSST, 

Argo, GTSPP, 
KODC, RivDis

ECMWF, KMA
MYOCEAN, 

GEBCO + 
Korbathy (1/120°) 1 / week

temp., sal., current, 
elevation, etc.

10day (1day)

MOM6
(Global) Global

1/12°
(4320×2160)

51
(Zstar+Isopyc

nal Hybrid)
EnOI

NOAA OI SST 
GHRSST, 

Argo, GTSPP, 
KODC, RivDis

WOA, KMA GEBCO + 
Korbathy (1/120°) 1 / week 10day (1day)

MOHID
(Coastal)

L3 124.12~130.33°E
32.50~38.67°N

2 km
(285×297) 40

(cartesian + 
sigma)

- -
WRF,

HYCOM/MOM5,
FES2012

KHOA nautical 
chart + Korbathy

(1/120°)
+ water depth 

(obs.)

1 / day 1week
(1H)

L4 124.50~130.13°E
32.92~38.54°N

300 m
(1620×1620)

Unstructure
Grid

TELEMAC
(Coastal)

M 117.55~142.25°E 
23.87~51.96°N

6 km - 100 m
(451,806 × 36 node)

36 - -

WRF, HYCOM/MOM5, 
FES2014

GEBCO +
KHOA nautical 

chart + Korbathy
(1/120°)

+ water depth 
(obs.)

1 / day temp., sal., current, 
elevation, etc.

1week
(1H)

K 124.24~130.39°E 
32.65~39.09°N

3 km - 50 m 
(330,662×36 node)

WRF, MOHID L3 
results

FVCOM
C1 경기만 5km - 10 m

(61,710 node) 40
(sigma) OI NOAA OI SST MOHID/HYCOM, WRF

GEBCO + 
Korbathy (1/120°) 

+ BADA v1
1 / day temp., sal., current, 

elevation, etc. 3day (1H)
C2 서남해안 5km - 10 m

(81,852 node)

Coupled COAWST
(ROMS-WRF-WW3)

126~129.4°E
33.3~35.2°N (남해 )

Ocean 1km (328X218), 
Atmos. 1-5km 

(150X100), 
Wave 1km (328X218)

Ocean: 20
Atmos.: 32

Wave: 1

EnOI GTS, KMA buoy, 
ASCAT, OISST, AVISO NCEP GFS, HYCOM ETOPO1

(1/60°) 1 / day

Atmos.:
Wind, temp., press., 

and etc. (16)
Ocean: current, 

elevation, temp., sal., 
wave

4 day (1H)

126.5~142°E
33.4 ~ 52°N (동해 )

Ocean 2km (634X1035), 
Atmos. 20km (200X250), 
Wave 2km (634X1035)

Ocean: 41
Atmos.: 32

Wave: 1

125~125.9°E
35.2~38°N (서해 )

Ocean 9km (309X171),
Atmos. 9km (100X120), 
Wave 9km (309X171)

Ocean: 20
Atmos.: 30

Wave: 1

117~131.9°E
20.5~42°N (광역 )

Ocean 2km (713X1196), 
Atmos. 6km (450X525), 
Wave 2km (713X1196)

Ocean: 41
Atmos.: 32

Wave: 1

Wave SWAN

L1
117.00∼143.00°E

20.0∼50.00°N
9 km

(313×361)

1 - - WRF
KHOA nautical ch
art (detailed) + K
orbathy (1/120°)

1 /day

wave height, wave 
direction, wave 

period, 2D wave 
spectrum

3day
(1day)L2

124.00∼133.02°E
32.00∼39.02°N

2 km
(346×351)

L3
124.50∼130.13°E
32.92∼38.54°N 300 m



60km
15km

1st phase 2nd phase 3rd phase

Model WRF ver. 3.1. WRF ver. 3.7 MPAS-A

Domain Regional Regional Global

Grid
20 km 163x217 218x218 60-15 km 

unstructured 
grid4 km 270x270 361x361

Data 
assimilation X Cycling 3D-Var EnKF

LETKF





MOM6
1/12°

KOOS-OPEM
(MOM5)

1/24°





Gunsan Jodo



Contents Regional West South East

ROMS

Resolution 2 km 3 km 1 km 2 km

Vertical layer 41 layer 20 layer 20 layer 41 layer

Lateral boundary MYOCEAN / HYCOM

Vertical mixing GLS Mellor-
Yamada

Mellor-
Yamada GLS

WRF

Resolution 6 km 9 km 1 km 10 km

Vertical layer 32 layer 27 layer 32 layer 32 layer

Lateral boundary NCEP – GFS

SWAN
Resolution 2 km 9 km 1 km 2 km

Lateral boundary WW3 Global

East COAWST

South COAWST

Regional COAWST

West COAWST





Variables Statistics Target criteria

wind speed (m/s) RMSE% 40%

sea level (m) Correlation 0.9

current speed (m/s) RMSE 0.2 m/s

wave height (m) RMSE% 40%

temperature (℃) RMSE 1.5℃

salinity (psu) RMSE 0.2 psu

days that meet the target criteriaCF 100
days of forecast

= ×

clim

perfect clim clim

MSE-MSE MSESS = =1-
MSE -MSE MSE

Wind Wave SST Sea 
level Current Avg.

CF
% 86 75 79 99 72 82.2

SS
(CC) 85 69 94 95 82 85.0

CF :  78.8 82.2% (+3.4%)
SS : 80.2  85.0% (+4.8%) CF:82.2%

SS:85.0%





Coastal KOOS
RMSD : 1.36˚

GAN
RMSD : 0.49˚
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