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Tracks and Intensity of All Tropical Storms
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(c) Risk for coastal human and natural systems impacted

o *"'? by sea level rise
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KOOS (Korea Operational Oceanographic System)

Real-time ocean observing System

Numerical Modeling

e -
S e - [*]
k. Taal )

R ]

Data . uﬂ%ﬂ&**%ﬂlg ‘Fﬂﬂl?:!’oliﬂa Xz 2| Y By
- Transmission, ) 7 =S5
i I\/_Ianagemeg/' ﬁ—- -

"Nowcast & ~

Forecast/
i

| NS

14| ('09.08 ~ "13.06) 2THA| ('13.10 ~ "19.04)
. JIERN0SALY HE, 35 |- KOOS W, H5Ey
. HS0IB ALY N, 3E |. AAHO DRSPS T
. 7%0|H, Hest




KOOS

7|2 oA

L
FRIOHIA
T
EELNEIN
71

Cit

SRIOKA]

SHYZH| =R

st

L

o=

A=Y HAIZE2EALH

Y71 SR|2
UERR A U 1S

MAIZH SHYAAY DE}
"SMEFDY, SHIE RIS A SOZAIAL
GOKHS A SO AIAEY
AR ABAAY

SEESALAH2F -4

A7 |2 HZAAH (SAR, Oilspill, MZ)
*GIS7| 2t oH U0 2 HEA|AH

S| 23X

J120|H % IS
QAR YA AEE

Oj=F NOAA

3= NMEFC

0= S2SE0H

TEEZ ST

OZA MyOceanll

0= USCG




Data & Numerical models in KOOS
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- Started from August 2009
- To provide both real-time and forecasting ocean information



KOOS (Korea Operational Oceanographic System)

Data Information
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WRF, Typhoon Parameter model & Wave height (Date: 2016/10/05 01:00 LST)
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X Simple formula for wave run-up on structures
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R, - 2% run-up level above the still water line
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" J27H, I gT?

, T, : mean wave period

(a=0.96, b=1.17, ¢=0.46, d=1.97)

- Delft Hydraulics (1989)
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4 level nested grid system in SWAN

- Grid resolution :
L:1/12° (= 9km), N1:1/60° (= 2 km), N2:1/180° (= 600 m), N3 : 1/540° (=~ 200 m)

2.5 MSL110 89 76 60 50 40 30 20 10 O
T

MSL 58004700 3600 2500 1400 300 55

(m) I

km

35.154,,
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% % ; 35.05
L 5 %
2 35.00
5
34.95
126 130 134 - 128.3 128.5 128.7 128.9- 129.1 129.3 129.5‘. 129.7-:
Longitude(degree, E) Longitude(degree, E) 34.90
129.00 129.05 129.10 129.15 129.20
- 72-hour-long forecasts at every Oh and 12h in Greenwich Mean Time renotuae(seoree.
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1 2
RMSE = Nz(xm"del"' — Xopsi) = 0.386
V i=1

{V=1(xmodel,i - xobs,i)z

y=1- > = 0.888

N —_ —_
=1(|xmodel,i - xobs|+|xobs,i - xobs|
(Willmott, 1981)

Comparison between SWAN result (black)
129.05 129.10 129.15 A .
: and observational data at K1 by KHOA

Longitude(degree, E)

I I I I I I I I

M”‘w H’\w\i 1‘};#‘*\%@&*‘\% M’«j\?‘\ Y m

20/May 01/June 10 20 01/July 10 20 01/August 10 20 01/September
Date (day/month), 2016



Latitude(degree, N)
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e

R I Experimental cases for pre-calculation(total 45 cases)

Significant wave height (m) | 0.1, 0.5, 1.0, 3.0, 5.0

35.154

Peak wave period (S) 8, 10, 12

Peak wave direction (deg) 117.5, 140.0, 162.5

Computational domain size

Peak wave Computational

direction domain size Total number of grid

1175 | 9,630 (m) x 6,532 (M) | 4,816 x 3,267 = 15,733,872

140.0 | 9,630 (m) x 5,822 (m) | 4,816 x 2,912 = 14,024,192

129.00 129.05 129.10 129.15

Longitude(degree, E)

12920 162.5 9,630 (m) x 7,004 (m) | 4,816 x 3,503 = 16,870,448

FUNWAVE model domain . . .
grid resolution Ax=Ay=2 (m) for irregular waves

X (924 computational cores,
Total computing time : 71 days)
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Latitude(degree, N)

JH LF0= - 83

71, 72, T3
- Locations of the observation for verification
of the FUNWAVE-TVD model/

{V=1(xmodel,i - xobs,i)z

35.0 =1- N 2 = (0.84
l=1(|xmodel,i - xobs|+|xobs,i — xobsl)
(Willmott, 1981)
- emwewss  Gf T1 (depth=6.1m, 26 January 2 September)

T I | | |
— Observed - Pred |cted

20/May 01/June 10 20 01/July 10 20 01/August 10 20 01/September
Date (day/month), 2016



Latitude(degree, N)

35.0

35.0

129.04 129.06
Longitude(degree, E)

129.08

129.1

129.12

JH LF0= - 83

71, 72, T3
- Locations of the observation for verification
of the FUNWAVE-TVD model/

{V=1(xmodel,i - xobs,i)z

{V=1(|xmodel,i - fobsl"’lxobs,i - fobsl)
(Willmott, 1981)

- =0.83

.S‘t 2 (depth =19.6m, 26 January ~ 2 September)

Hs (m)

| I | I | ] ] I I
—_— Observed . Predlcted

Hs (m

20/May

01/June

20 01/July 10 20 01/August 10 20 01/September
Date (day/month), 2016



Latitude(degree, N)

35.0

35.0

JH LF0= - 83

I

71, 72, T3
- Locations of the observation for verification
of the FUNWAVE-TVD model/

§V=1(xmodel,i _ xobs,i)z

N _ _ 2
i=1(|xmodel,i - xobs|+|xobs,i — xobsl)
(Willmott, 1981)
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itude(d , E — - ~
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I I | I I I ] I I ] I I ] I ': I ] | ] I I
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—~ 06 [~ i
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» 04— i \ - . Y
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Wind Direction

Apr May Aug Sep Oct Nov Dec
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Average Wind Speed
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Indonesia

/ IX’ T T T T T T T T ]
s Domain 3| .
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10} = y . ] <= I“’ E— i
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Horizontal resolution 1°/6 (18 km) 1°/12 (9 km) 1°/36 (2 km) 1°/108 (1km)
Grid number 131 x 116 199 X 259 160 X 118 180 x 144

Vertical Levels (circulation) 1 1 8 8



Sea Level Pressure (hPa)
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