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Abstract

In this study, the wind direction and the wind speed of the nearest temperature observations point of the National Weather
Service was analyzed in order to investigate the rapid rise and drop of water temperature in the East Coast appeared after
passing of the 2015 typhoon No. 9 and 11. Then the figures were smulated and analyzed using the WRF(weather research and
forecast) model to investigate in more detailed path of the typhoon as well as the changes in the wind field.

The results were as follows. A sudden drop of water temperature was confirmed due to upwelling on the East coast when
ninth typhoon Chanhom is transformed from tropical cyclones into extra tropica cyclone, then kept moving eastwards from
Pyongyang forming a strong southerly wind after 13th and this phenomenon lasted for two days. The high SST(sea surface
temperature) is confirmed due to a strong northerly wind by 11th typhoon Nangka. This strong wind directly affected the east
coast for three days causing the Ekman effect which transported high offshore surface waters to the coast. The downwelling
occurred causing an accumulation of high temperature surface water. As aresults, the SST of 15m and 25m rose to that of 5m.
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Fig. 1. The distributions of (a) tracks of two landfall typhoonsin Korean peninsula. Each time interval between black cycles
on thetrack is aday. (b) site of the buoy and meteorological observation in the NIFS(National Institute of Fisheries

Science, NIFS).
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Fig. 2. The effect of a cyclonic wind in the Northern hemisphere on surface waters, on the shape of the sea-surface and
thermocline.
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Fig. 3. Surface synoptic chart from 09UTC 08 July 2015 to 09UTC 19 July 2015.



El5-2] ol 57 2o whE Ff ko] st 54 1661

7180l YIHISIAL )lo] =ro] 71kl G AL, SE
FAII|Ue] TPgAETE weEt EHiel S ek weEt
A F R FEol U=l st I7HePdst i
7S ANS B 7P Hsl oFsadol wieh g
S7I7H sl Aol 3R]l w7k Uizle A1%e] %)
ok 0] Al fehehs Sl FEeR SV
©] 1013 hPaRl 117 %fe] HR[3IAL Ut A= S
7190] 975 hPagl 7194o] $1I8}9itt. of2fet 71t o]
A AR Es o AZo] =7 ok 18U A1
T HS 7P A7 IdeR mAEwA SfdelA
2] YRSl Qlom, TR 7190 - Aol 914
SHACE 1992 F3l ol YRR 37|92 7Pzl &
o} 501 BaL, o] Stk

22, X2 71

B Aol ARGt F i e NCAR(Nationdl Certer
for Atmospheric Research)o]A] 7j25t ARW-
WRHadvanced research weether research and forecas-ting)
V35.1 Holrk WRF 132 PSd HI=A(fully
compressible non-hydrogtatic) S+ HEl2 4~ 2Rl =
ArekawerC A ARGRITE $21 A== Bllaian &
= 2324 (mess-besad tarrain fallowing coordinate) - A -85
} A Alef A= 32 Runge-Kuttasplit-explicit ARFARES
AMESHH, o 57 Blol| thsliAd= BAF = 62 54 AR
LQIai3Ie). W] 27 dat A Aol AR e Al

Table 1. The overview of model configurations

+ NCEP/NCAR(Nationa Centers for Environmental
Prediction/Nationd Centersfor Atmospheric Reasearc) 2]
GDASHNL(Fnd Andyss) 6A17F7F82] 1°x1° A=, A&
A7 E 30% AT A&, 3¢H 2x= RTG-SST
0.083°x0.083° A5 AFESISITE 2hEAI - 2015 74 7
2 OOUTCHE 204 0o0UTC7HA =

50°N

40°N

5N

120°E 125°E 130°E 135°E 140°E 145°E

Fig. 4. Domains used in the simulations.
312417k PRSI, A ROlE Sigt Feint e
Fig. 42} Table 1] AAJSHITE. AR Ea]Ha=3} 1t

Start: 00UTC 7 July 2015

NCEP SST AnalysisRTG_SST(daily, 0.083° x 0.083°)

Period End: 00UTC 20 July 2015
Input data NCEP FNL Analysis (6-hourly, 1° x 1°)
Nesting 2-way nesting

Horizontal resolution
and grid

Vertical layer

Domain 1: 30.8km (100 x 125)
Domain 2: 61.6km (101 x 101)

30 levels(surface to 50 hPa)

Microphysics scheme: WDM6
Radiation scheme: Lowe wave - RRTM

Physics options

Short wave - Dudhia
Planetary boundary scheme: MRF

Cumulus parameterization scheme: Kain-Fritsch
Land surface scheme : Noah land-surface model




1662 B[] - o] -

2 opiiEe] Hoke 2= WDM6(WRF double moment
6-calss scheme), A5 X4=3= MRF(medium range
forecast model scheme)& ARE-515ch 1831 Auks
Aot gt Alel] Tk o) e Zk2k RRTM(rapid
radiative transfer model) AuEARZ[HHI} Dudhia
scheme(Dudhia, 1989)HHo] AME| L) #&-r=s}
I8 shallow convection2 Z3k51= Kain-Fristsh”]
HE AMglch

3. Zn Y mE

3.1. EiZ OIS Z=0 M2 St 2448}

5 o5 Rol| wh2 FaAete] 2RSS Al
7] $1el SolAske w57 & st 4 4
25 Fig. 50l Urehglet WA feK(Fig. 5(@) 8739
5m 422-2 Ay 79 8URE 1297 U4
BSPERRS VA Qlet. o]i= A9% B 2kgo] Aal
kS AUt WiEo= At uf Fafeke] ~2wslolli=
A FFE AR G2 o 4= Qlek T2 139 o]
T 2o F43| HobA ojxe] njsf 6 Cold e =
0] 297k 2|&=|Sick 159 o] AT EHiF $7H]
Ao R HAt o] Ad5ste], 169 o] Folli=
20CoVde] & 22 A8l thee2 15 m 4
22 74 8YNH 15U71A] 9~11T 9| Y73t wsks
FABIE, 169 013 16~20°C7HA] 4=20] 323 A
SRtk 53] AlLLs efF @t gl el 2393
S R 1749} 1892 20°Copde] #1422 bl
ek ofi= 5 mo] L} FUFE -2 aro|ck 25 mo|
2 Floo] oo R 109 224] o] % SAsA] Hist
o] FXolA] Alfatolct. & WA 5 (Fig. 5(b)) #1749
5 m =22 A R 12071 g el ulsl -2
27CoVd Eqtot, HsERRe 7] Zpolrt ilet. o
Gt HRIZIA| R 13 o] IAI= 8ol 4=20] 4
3] wopglrt. 159 o] % 44t slEste] 42201 20T7HA|
gL FAIE A 15 m 4222 5 m 4237} o] of
el vlsl 2°C A VERaL, HsPEgRe A 2}
o7} lgek 16 o] Folli= 20T Wi|& 4=20] F=5
Sto] FAIEIIEE 25 mo] =22 79 172 AlefsiaL
£ 6~12T9 Rxs vEiglct 1799 9=
18TCopde =& s Lehfio] S5 me] 223} 5

T - o

DI S LERASITE Al WA A (Fig. 5(c)
e 91 F T ARt e e HERiA
O}, 15 me} 25 m 4=20] 455t 5 m =23} Fs
A= Aol 1692 The A Hlsl ARP o= wh=ar,
7Rz 8127} Hf A ootk 5ol ASith &
35 m 4=20] 1393} 14%0]] FAR= 11O WolA]
T2 el visl] Wizt ZsiA| EAgsEict vl wiAy
FE(Fig. 5(d)Z oA HA 71d(Fig. 5() 88> 5m
T2 919] 3T ThE WIS LERSIeE o
< rE g 120704 ARESle] Agkglo] st
A 21°CE FAIBIAL 2 4] 3~5Told =7
Rttt 025 AAdol] whe =20 Aol7h Ak ©]
Fre 9] S FS A o] ARl o B B9t ik
O] Y Lo S P2 EES Yehd v g3 7]
L R O] YFE ol #F e F1L,
A Lehy7] uiito = ke 139 o] %ol 9~
11CH= ok AP o] 233t Yoz Agskd
o} 169 o5 =2o] AJ55lo] 18T o] 2 RES
UERfgch 15 m 28 10Y 10A17H4) ¥isEo]
8Cop A LRt T2uh 169 o)% -2o] §4
o] 53tod 5 m =23} 7 9] Alol7F gigiek. 25 m
& 12971 10T Hies Hear, 139 sptsl|
ARE1e] 140ji= 6.8 TR 7F Wokeh. 5 16 o]
T 7Rl Alfele] 1742 5 mi} EA3 ~2-a
BRI 7173 (Fig. 5(e) 842 the 3 22 ¥
72 st 74 1347 E 1597 Al9fstat= 5 m,
10 m, 15 me] 27327} FUSH| LpERdtt. o= 7
7o) th2 el Hlsf Hlaa] actel fiAIst]
270 S TA| o}, A7) Aoz Egto] & Yofut
I, 4 ¢4 5 m, 10 m, 15 mE th2 o] Hisf 2
A ot el mh2 0] Aol7} A9 Q= Ao =
heth 127b4] 19~21C9] 35 HERi9lal, 13
o]F- 2o ol 14%e] 15T 13% o]l ujsh 4
~6Copd STk 169 o]% =20 AJ5517] Al2fst
of gt 20T 9| &S UER ST Wat7h 2y
3179 132032E] 1520747 10 m, 15 me] 4215l 5
me] =2 Relet ARt B3RS el $lct

91} ATkE Faf o 4= GlEo] HAE 4-20] W

°



eE] o 57 Rl W2 Fafeicte] 254 1663

(a) Yangyang
23
2
g
=
<
2
E
&
g
o
g 3 )
[—+—%m —e—15m - 4-- 25m |
3
8 9 10 11 12 13 14 1s 16 17 18 19
Date(day) July 2015
(b) Gangneung
23
g 8
g 1
§
@
o 13
E
3
e
£ s
=
3
8 9 10 11 12 13 14 15 16 17 18 19
Date(day) July 2015
(c) Samcheok
23
% 18
£
E. 13
E
2
g
" 8
= . .
-y JY [—s—5i —e—15m -}~ 25m|
3 + 0 0
8 L] 10 11 12 13 14 15 16 17 18 19
Date(day) July 2015
(d) Yeongdeok
23
g
‘E' 18
£
g 13
E
3
[
w 8
= : :
H H —=—5in —e—15m -}~ 25m |
3 ' H n v

©
o
"
o
"
[
=
N

13 14 15 16 17 18 19
Date(day) July 2015

Fig. 5. Time variation of water temperature at buoy observation points.
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Fig. 7. Comparison simulated track from WRF simulation (&) and tropical cyclone tracks (b) of typhoon ‘ Chanhom'.
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Fig. 9. Simulated wind vectors and shading for wind speed at 00UTC 9-13 July 2015.
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