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Abstract

Accurate simulation of the meteorological field is very important to assess the wind resources. Some researchers showed
that sea surface temperature (SST) plays a leading role on the local meterological simulation. New Generation Sea Surface
Temperature (NGSST), Operational Sea Surface Temperature and Sea Ice Analysis (OSTIA), and Real-Time Global Sea
Surface Temperature (RTG SST) have different spatial distribution near the coast and OSTIA shows the best accuracy
compared with buoy data in the southeastern coast of the Korean Peninsula. Those SST products are used to initialize the
‘Weather Research and Forecasting (WRF) Model for November 13-23 2008. The simulation of OSTIA shows better result in
comparison with NGSST and RTG SST. NGSST shows a large difference with OSTIA in horizontal and vertical wind fields

during the weak synoptic condition, but wind power density shows a large difference during strong synoptic condition. RTG
SST shows the similar patterns but smaller the magnitude and the extent.
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Fig. 1. Time series of sea surface temperatures (°C) at (a)
Geomun island (22103), (b) Geoje island (22104),
and (c¢) Pohang (22106) buoys. NGSST, OSTIA,
RTG SST, and buoy SST are shown. Locations are
shown at Fig. 2.
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Fig. 2. Mean differences (contours, every 1°C; dotted area, negative) of sea surface temperature (left) between OSTIA and
NGSST, and (right) between OSTIA and RTG SST during 10 days at domain 3. Domain information is shown at Fig.
3. Squares on the left indicate locations of buoys used for data validation.



TS P HELEARSL S Bl FE R A ofof u|X= Y 175

gk 77 =27]|9} 9= NGSSTREtH= 2t}

2.3, &8 A

B oo AMgE t7] 2382 WRFE] A8 B3
o) ARW (version 3.1)(Skamarock -5, 2008) 2 241 @F
24, 247 v|A YA (fully compressible, Eulerian
and nonhydrostatic) WA AE ARSI AZk) H
o] dis) 2ot Age f2= J95H 7|
2] =7 A2} Arakawa C-grid staggeringe % 2
A2 AMgRit Byof AMgElE AlZE AE= 23
=33} Rugne-Kutta scheme©] =1} ¥ 2]o] 27t
o 2= 2210l 627 discretiztiono} 7R58kck A
Tofl AMg # B2 vt 2ok rlEgole
WREF Single-Moment 6-class (WSM-6) scheme, A}
HAJoll= Rapid Radiative Transfer Model (RRTM)
scheme, THE}E-A}ol= Dudhia scheme, A% H 2 &
- Noah Land Surface Model, 3A|Zo= Yonsei
University (YSU) scheme, 7-& Z3lol= Grell 3d
ensemble cumulus scheme©] AF-E9ITh

WRF 2|9 AAF ¢ 92 Fig. 33} Zo] Fhk= ¢
5 AGE SA0E 3709 =rielS 717t 84 x 84, 94
x 94, 127 x 127 7§9] 4% ZAx"3} 27 km, 9 km, 3
kme) ST, JEla BE 3579 Ad Fo8 74
o} 9t} myel ro) 7|7ke 2008 11¢ 13Y
0900 LSTEE 232 0900 LST7H7] 10U7ko.= 7|7}
£ AP o] 7|7HE B9 7o E AATE ol f=
v A oFgt FAT 77 A9 gl ARsha B
£ o]z wfRojrt. o] F& vkt g4 of glof 3i
FH 2L dfo] o g AEoh ARG 7
7+ AEgh 27182 ol HE sl &= =) A
o Qloy FEO R QT L7 AT} Aron, ot F
P02 QI & o) ZFAIHe| o WAst= 2
29 AAR EAE TeElohA] g Sy #ola ALt
Hog 7 B AXE #AE 4= A 3t
7] whZo]tH(Cho} Kim, 2000). AEofl ALE H =
7] 2 A 49 A== NCEPo| A A58k FNL
(Final) Operational Model Global Tropospheric
Analyses A28 ARSI o] A2 1°9] 37t 8f
Ay} 6417k9] A7t AT 7L

Z974 Blo] glo] vhere] B o SL vl
a3t} B Aol 4w A} S HaeH 25

38N — . p Yy

34°N —

s0°N =P o0 S ol

26°N —

120°E 125°E 130°E 135°E

Fig. 3. Simulated WRF domain. Domain 1 (D1) has 84 x 84
horizontal grids and 27 km resolution. Domain 2
(D2) has 94 x 94 grids and 9 km resolution.
Domain 3 (D3) has 127 x 127 grids and 3 km
resolution.
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Fig. 4. Surface weather charts on (left) 0900 LST 15 November 2008 and (right) 0900 LST 21 November 2008.

I SR FA]E0| o] o ETh 200819 114 21
do 23 HEHol 57|kl Higka by 7hAo]
FotA 7%t o) A=t

3. gt ¥

ik

3.1, 29 Zu HF

53] me| FYE FAHOE 7

==

53171 A, &l

A Bokdl Fo) kst Jatk 733t Jof| ojal) 21 g4e
ZHE 2 m £0[9 259} 10 m 0] 45 T=
2}zl wlwsle] ME (Mean error), RMSE (Root
mean square error), IOA (Index Of Agreement)S 7
stgict. Table 1-2 $Hof| A B.Ql F7to] okgh I3}k 7}
o] qiE o] st e 2= AR E 085
Al 790 =g A3 3pa sfijtol| A Zhrke 117] 2R

Table 1. Statistics of ME, RMSE, and IOA between simulated model results (temperature and wind speed) using three sea
surface temperature data and meteorological observation data at (a) 0900 LST 15 November 2008 and (b) 0900 LST
21 November 2008 at domain 3.

® NGSST OSTIA RTG SST
ME -0.25 -0.60 -1.05
Temperature RMSE 1.77 1.73 1.94
I0A 0.99 1.00 0.99
ME 1.57 0.47 1.30
Wind speed RMSE 2.41 1.74 2.25
10A 0.75 0.79 0.77
) NGSST OSTIA RTG SST
ME -0.56 -1.01 -0.82
Temperature RMSE 223 2.27 221
I0A 0.97 0.97 0.97
ME 0.97 0.93 0.98
Wind speed RMSE 2.28 2.29 232
I0A 0.92 0.91 0.91
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Fig. 5. RMSE difference (contours, every 0.1) of wind speed between OSTIA and NGSST on (left) 15 November 2008 and
(right) 0900 LST 21 November 2008. Triangles of the right are meteorological observatory using in Table 1.
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Fig. 6. Diurnal variations of wind speed using NGSST (circular dotted line), OSTIA (solid line), and RTG SST (dashed line)
at 10m height as a result of simulation at (a) Pohang (138), (b) Busan (159), (¢) Tongyeong (162), (d) Yeosu (168),
and (e) Namhae (295) on (left) 15 November 2008 and (right) 21 November 2008.
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Fig. 7. Mean wind field (contours, every 1 ms™) at 10m height using OSTIA on (left) 1200 LST 15 November 2008 and

(right) 1200 LST 21 November 2008 at domain 3.
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15 November 2008 and (right) 21 November 2008.
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Fig. 9. Same as Fig. 8 except for difference between OSTIA and RTG SST.
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Fig. 11. Difference of wind power density (Wm?) at 100 m height between OSTIA and NGSST under weak synoptic

condition (left) and strong synoptic condition (right).
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Fig. 12. Same as Fig. 11 except for difference between OSTIA and RTG SST.
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