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Analysis of Reliability of Weather Fields for Typhoon Sanba (1216)
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2 X[ :2012d 3ol UES BlF Ahtel] oJa 2A¥E ZFEdH IS IMA-MSM B3RS, NCEP-
CFSR A4 71742k8, ECMWF-ERAS AlEA 71dALR, ITWCS HAAHRE o] &3t 71REE o]gato] FA|&
sk, Ak YD E A Qe dRkelx] d5E EEEA AAIE RS} vlasigion, skl EHEHH% Al
b felata s g Fol 9 4k ska #1559 v|weiict. o] HlwE B EHF Akl dist 21 71
9 AFEE HrEsIdtt. 1 A3 IMA-MSM 7124159} NCEP-CFSR 7 3Alg7} 71 NE] =7} li‘}}i ECMWF-
ERAS 7V3AtEs ARk o sdand skare] 2717 2A verg o, Bl dRF-e) s 7P & Aldshe
o UrEHD} JTWCE] HAARZE o]&-3 7Pk AF 7t 7P @Al vebsith

sHAL20] : El3E A}, JMA-MSM, NCEP-CFSR, ECMWF-ERAS, JTWC HZAZA R, ZEa|, 1k, 4479

Abstract : Numerical simulations of the storm surge and the wave induced by the Typhoon Sanba incident on the
south coast of Korea in 2012 are conducted using the JIMA-MSM forecast weather field, NCEP-CFSR reanalysis
weather field, ECMWF-ERAS reanalysis weather field, and the pressure and wind fields obtained using the best
track information provided by JTWC. The calculated surge heights are compared with the time history observed at
harbors along the coasts of Korea. For the waves the calculated significant wave heights are compared with the
data measured using the wave buoys and the underwater pressure type wave gauge. As a result the JMA-MSM
and the NCEP-CFSR weather fields give the highest reliability. The ECMWF-ERAS gives in general surge and
wave heights weaker than the measured. The ECMWEF-ERAS, however, reproduces the best convergence belt
formed in front of the typhoon. The weather field obtained using JTWC best track information gives the worst
agreement.

Keywords : Typhoon Sanba, IMA-MSM, NCEP-CFSR, ECMWF-ERAS5, JTWC best track, storm surge, wave,
numerical simulation
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Table 1. List of forecast/reanalysis weather field data (Yoon et al., 2020)

Data Region Period Spatl‘tﬂ . Time Reference
resolution interval
2002.07~ 0 o
o o . Saito et al.
JMA-MSM (120.0°E~150.0°E, (2006)
22.5°N~47.5°N) 2006.03~ 0.0625° x 0.05° 1 hr
present
1979.01~ o o Saha et al.
ver. 1 Global 2010.12 0.312°x0.312 1 hr (2010)
NCEP-CESR 2011.01 Saha et al
Vi~ o o aha et al.
ver. 2 Global present 0.205° x 0.204 1 hr (2014)
ECMWF-ERAS Global 1979.01~ 0.25° % 0.25° 1 hr Hersbach et al
present (2020)
NCEP-CFSR AtA 717782 ver. 102 a7} ol th& 1216 SANBA 2012091000 - 2012091818
7177l vlal] AF Tt wl-g- WA e T 2011 F-E O CYCLONE

NCEP-CFSR Ai-4] 7|22 ver. 22 vl HA] Table 19|
AABE BEe} 7o) AL 0.205° x 0.204°F ok Aol
ol21 Qloh. whebA thEAR] 7)ol dAf Ao AlEE
= A7) flslA= 2011 o] 59 el oisk HE7F 2
shet. B2gk 2003 B miv] o] FEiE o vk gt
g5l st Fesdo] A7) date] - R ErA
71383 S SRAN S AR o B A5 ol7t
7] Alkste] 20124 BE Ahk(1216) WisF Alell= A
W 9 A5AE7F R
Aol A= 20128 BiS Abafel] ot i 9l %
#‘L«l B3l 2B 71V AR es Hrlstast g
5 7177l o3k Ak el AL Yoon et al.(2020)
°ﬂ W?ﬂ nl glom g Agekstel, $hH vla Sl Rl
EJJTWC)eIA Al 3-slh= 2472 (best track, ©]F5E] JTWC-
BTZ 73] 327]) AHE o] & viehd> F3d 44
232 ADCIRCOY A option NWS = 19(Dynamic asymmetric
model)a AEN5ko] Suh and Kim(2012)0l14] AR&-3t ul-e} 7
& 4 vt vbs ekl HAAE sk E A
%6}0% 718 ke Adshs WS Fellolls tidE
H-s ARgsto] ghot el gl migbg o )= %]
o, 27F] W] tfjst xfo]= Kim et al.(2020)0l14 tHE
vl Qlch, A A2 vt E o] g8k WHLS Kim et al.
(2020)°114] =245k vie} o] &8 nighd e wet A
7} - 2 A e 5 ok EEst U 7] el A A
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Fig. 1. Track of Typhoon Sanba of 2012 (Captured from Typhoon
Research Center).
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Fig. 2. Comparison of pressure fields for Typhoon Sanba at 18:00 (UTC) on 16 Sept. 2012 (Unit, hPa): (a) IMA-MSM, (b) NCEP-CFSR,

(¢) ECMWF-ERAS, (d) JTWC best track (NWS = 19).
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Fig. 3. Comparison of wind fields for Typhoon Sanba at 18:00 (UTC) on 16 Sept. 2012 (Unit, m/s): (a) IMA-MSM, (b) NCEP-CFSR, (c)

ECMWE-ERAS, (d) JTWC best track (NWS = 19).
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Fig. 4. Comparison of pressure fields for Typhoon Sanba at 02:00 (UTC) on 17 Sept. 2012 (Unit, hPa): (a) IMA-MSM, (b) NCEP-CFSR,

(c) ECMWF-ERAS, (d) JTWC-BT (NWS = 19).
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Fig. 5. Comparison of wind fields for Typhoon Sanba at 02:00 (UTC) on 17 Sept. 2012 (Unit, m/s): (a) IMA-MSM, (b) NCEP-CFSR, (c)

ECMWE-ERAS, (d) JTWC-BT (NWS = 19).
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Fig. 6. Comparison of pressure fields for Typhoon Sanba at 12:00 (UTC) on 17 Sept. 2012 (Unit, hPa): (a) JIMA-MSM, (b) NCEP-CFSR,

(c) ECMWF-ERAS, (d) JTWC-BT (NWS = 19).
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Fig. 7. Comparison of wind fields for Typhoon Sanba at 12:00 (UTC) on 17 Sept. 2012 (Unit, m/s): (a) IMA-MSM, (b) NCEP-CFSR, (c)

ECMWF-ERAS, (d) ITWC-BT (NWS = 19).
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Fig. 11. Comparison of significant wave heights calculated using various wind fields against observed data at buoys on South Sea for

Typhoon Sanba.
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Fig. 12. Comparison of significant wave heights calculated using various wind fields against observed data at buoys on East Sea for Typhoon
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Fig. 14. Comparison of storm surge heights calculated using various weather fields against observed data at harbors along Jeju Island and

south-western coast for Typhoon Sanba.

Table 2. Comparison of RMSE of peak significant wave height and peak surge height associated with various weather fields (Unit: m)

. - Data IMA-MSM ECMWF-ERAS NCEP-CFSR JTWC-NWS19
Classification
Wave height 1.22 1.42 1.25 1.77
Storm surge 0.17 0.24 0.18 0.32
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Fig. 15. Comparison of storm surge heights calculated using various weather fields against observed data at harbors along south-eastern coast

for Typhoon Sanba.
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