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Assessment of the Suitability of the Typhoon Disaster Prevention

Model according to the Typhoon Maximum Wind Speed Radius
and Surface Roughness Length
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Abstract
lated from the model with the measured values of the gust wind speed. Analysis was conducted by selecting the typhoons
that affected the Korean Peninsula from 2002 to 2015. Moreover, to assess the usability of the typhoon disaster prevention
model throughout the Korean Peninsula, the wind speed comparison at a 10 m ASL was performed by selecting Typhoon

In this study, the validity of the typhoon disaster prevention model was verified by comparing the results calcu-

Bolaven that caused severe damages to the entire Korean Peninsula including the Seoul metropolitan area among the typhoons
that affected the Korean Peninsula. Consequently, it was found that the 3-second gust values and 10 m ASL wind speed values
of the typhoon disaster prevention model well simulated the measured values. Moreover, the values estimated from the model
were slightly higher than the measured values. This appears to be highly useful results from the disaster prevention perspec-
tive, which is the purpose of the model. Through comparison and analysis, it was found that the model showed better results in
the inside of the maximum wind speed radius than in the outside during the typhoon impact period. In addition, the model
showed results that are more similar to the measured values on the coast than in the inland with complex terrains, and it indi-
cated better results in the islands than on the coast. If the typhoon disaster prevention model is utilized using these data, it will
more effectively contribute to prior disaster prevention activities for preventing the damage caused by typhoons in advance.
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Table 1. List of typhoons affecting the Korean Peninsula (2002~2015).

Year Name of typhoon Number
2002 RAMMASUN (2005), NAKRI (0208), FENGSHEN (0209), RUSA (0215) 4
2003 LINFA (0304), SOUDELOR (0306), ETAU (0310), MAEMI (0314) 4
2004 MINDULLE (0407), NAMTHEUN (0410), MEGI (0415), CHABA (0416), SONGDA (0418) 5
2005 NABI (0514) 1
2006 EWINIAR (0603), WUKUONG (0610), SHANSHAN (0613) 3
2007 MAN-YI(0704), USAGI (0705), NARI(0711) 3
2008 KALMAGI (0807) 1
2009 - -
2010 DIANMU (1004), KOMPASU (1007), MALOU (1009) 3
2011 MEARI (1105), MUIFA (1109), TALAS (1112) 3
2012 KHANUN (1207), DAMREY (1210), TEMBIN (1214), BOLAVEN (1215), SANBA (1216) 5
2013 LEEPI (1304), KONG-REY (1315), DANAS (1324) 3
2014 NEOGURI (1408), HALONG (1411), NAKRI (1412), VONGFONG (1419) 4
2015 CAHN-HOM (1509), NANGKA (1511), HALOLA (1512), GONI(1515) 4
Total 43
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Table 2. Location of marine buoy and beacon observation station.

Buoy (A) Beacon(m)

Point distribution

Deokjeokdo (22101)
Chilbaldo (22102)
Geomundo (22103)
Geojedo (22104)
East Sea (22105)
Pohang (22106)
Marado (22107)
Oeyeondo (22108)
Ulleungdo (21229)
Sin-an (22183)
Chujado (22184)
Incheon (22185)
Buan (22186)
Seogwipo (22187)
Tongyeong (22188)

Seosudo (955)
Gadaeam (956)
Sib-idongpa (957)
Galmaeyeo (958)
Haesuseo (959)
Jigwido (960)
Gan-yeoam (961)
Gwangan (962)
Ideogseo (963)
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Table 3. Location of automatic weather station.

Area Station

Point distribution

Baengnyeongdo (102)
Ulleungdo (115)
Heuksando (169)
Seongsan (266)

Island (m)

Gangneung (105)
Busan (159)
Mokpo (165)
Incheon (112)

Coastal (e®)

Seoul (108)
Daejeon (133)
Gwangju (156)
Daegu (176)

Inland (A)
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Fig. 1. Flow diagram of the typhoon disaster prevention
model (Na etal., 2018).
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Fig. 2. Domain configurations.

Table 4. The configuration of WRF modeling.

N
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Wind speed)
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Fig. 3. Comparison of calculated 3-second gust and observations.
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Table 5. Statistic results for 3-second gust and observations.
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Fig. 5. Comparisons of calculated 10 m wind speed and observations.
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Fig. 6. Box plot of island, coastal, inland.

Table 6. Statistic results for 10 m wind speed and observa-
tions.

Island Coastal Inland
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