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Analysis of Reliability of Weather Fields for Typhoon Maemi (0314)
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Abstract : Numerical simulations of the storm surge and waves induced by the Typhoon Maemi incident on the
south sea of Korea in 2003 are performed 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
harbours along the coasts of Korea. For the waves occurring coincidentally with the storm surges the calculated
significant wave heights are compared with the measured data. Based on the comparison of surge and wave
heights the assessment of the reliability of various weather fields is performed. As a result the JMA-MSM weather
fields gives the highest reliability, and the weather field obtained using JTWC best track information gives also
relatively good agreement. The ECMWEF-ERAS gives in general surge and wave heights weaker than the mea-
sured. The reliability of NCEP-CFSR turns out to be the worst for this special case of Typhoon Maemi. Based on
the results of this study it is found that the reliable weather fields are essential for the accurate simulation of storm
surges and waves.

Keywords : Typhoon Maemi, JMA-MSM, ECMWEF-ERAS, NCEP-CFSR, JTWC best track, storm surge, wave,
numerical simulation
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Table 1. List of forecast/reanalysis weather field data
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Fig. 1. Track of Typhoon Maemi of 2003 (Captured from Typhoon
Research Center).
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Fig. 2. Comparison of pressure fields for Typhoon Maemi at 11:00 (UTC) on 12 Sept. 2003: (a) IMA-MSM, (b) NCEP-CFSR, (¢) ECMWF-

ERAS, (d) JTWC best track (NWS=19).
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Fig. 4. Comparison of pressure fields for Typhoon Maemi at 21:00 (UTC) on 12 Sept.
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Fig. 3. Comparison of wind fields for Typhoon Maemi at 11:00 (UTC) on 12 Sept. 2003: (a) IMA-MSM, (b) NCEP-CFSR, (c) ECMWEF-
ERAS5, (d) JTWC best track (NWS=19).
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ERAS, (d) JTWC-BT (NWS=19).
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Fig. 8. Comparison of significant wave heights calculated using various wind fields against observed data for Typhoon Maemi.
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Fig. 9. Comparison of storm surge heights calculated using various weather fields against observed data at harbours along Jeju coast for
Typhoon Maemi.
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Typhoon Maemi.

Faz & 5 3lvh NCEP- olF B e AR Aol fIRIet] A7IStel o7k

) 37bekl 91 4, nhrel ol O3 59 45 W SR B 24 7

Fig 10 hEo] A15a dolalel S0k AFES, v o] 18 1208 2% 5 74 247wk 4014 o)
g} gl BEE BFAAL AADT 4B A o) 2L ]Sl Sio] wyshrh. of)e] i Az 7h
A& AHg3tol ADCIRC $ARF oJaf A ZFAD  7k9) 2 0) S FHHD 592 19k sl ofF &

A AAGE vlast Aok A 1278 9] AFE 9 AEAt ol A A7 7F AskA Hgts] = A7 8 st
WS ulalalolla = == | darrt 2.45 mol| gel $-2uiet Il 1l vle} o] IMA-MSM 7]44-3} JTWC-BT 7]
=5 RS 7P & FEAE 7158l EAl vk e 3 & el 3 Y uE & Adstar slok o
2 vz Feiol Fa1 71 vpakgt Eofl $1A|skar, T3t BlF Tk upake A IMA-MSM 71778l &%t sl d . 35X 7F



360 a

220 | .
180 { -
£ 140} Maemi (0314) J
o Ulsan
= 100} { i
L |
D 60f | :
g N
o 20 — | P 0 m\‘\ h
je)) m" o SSeeee’
e
5 20, ' .
17} e OBS.
-60 [[—JMA 1
100 |~ ECMWF-ERAS |
- NCEP-CFSR
140 H——JTWC-NWS19 g
Sep-10 Sep-11 Sep-12 Sep-13 Sep-14
Time (UTC. mm-dd)
T
220 1 .
180 { J
T 140} Maemi (0314) i
o Hupo
~ 100 ; .
= |
D 60F | 1
E [
o 20 S ﬁ J/ W«
o ZOW ]
@ « OBS.
-60 f{—JMA 1
100 | | ——ECMWF-ERAS5 |
- NCEP-CFSR
140 H——JTWC-NWS19 ]
Sep-10 Sep-11 Sep-12 Sep-13 Sep-14

Time (UTC, mm-dd)

¥
o
o
o,
-

220+ .
180 .
£ 140} Maemi (0314) i
o Pohang
= 100 1
=
D 60f .
2
s 20f = P, e o=
2 .o A e i 1
A + OBS.
-60 H—JMA 1
——ECMWF-ERAS5|
10011 NceP-CFSR i
140 H——JTWC-NWS19 4
Sep-10 Sep-11 Sep-12 Sep-13 Sep-14
Time (UTC. mm-dd)
220+ .
180 J
E 140 } Maemi (03 4) i
o Uleungdo
= 100 1
L
.% 60 1
g ® .,,—,......._W,_:/&\-W\
g i |
5 20 ! .
A + OBS.
-60 H—JMA 1
——ECMWF-ERAS5|
10011 NcEP-CFSR i
140 H——JTWC-NWS19 4
Sep-10 Sep-11 Sep-12 Sep-13 Sep-14

Time (UTC., mm-dd)

Fig. 11. Comparison of storm surge heights calculated using various weather fields against observed data at harbours along east coast for

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