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Abstract Since natural disasters have the risk of destroying almost everything at the moment they exceed the intensity of
the threshold, it is important to accurately predict the 3-Second gust and provide reliable information on possible future
damage from the perspective of prevention of strong winds accompanying typhoons. To improve the prediction accuracy of
the Korean typhoon disaster prevention model, it need to increase reliability of the WRF numerical model that produces the
initial wind information input into the model. As a way to improve the accuracy of the WRF model, we perform a sensitivity
analysis of the WRF model according to the type of soil data. As a result of comparative analysis of each modeling result by
applying the UM model-based GDAPS soil data and NCEP GFS soil data to each WRF model, the accuracy of the WRF
modeling results using UM-based GDAPS soil data is better. In addition, the results of the 3-Second gust of the Korean
typhoon pre-disaster prevention model, which used WRF modeling results using GDAPS soil data as input, were also found to
be more accurate than those of NCEP GFS soil data.
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Fig. 1. Track of Typhoon ‘'KONG-REY (1825).
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Fig. 2. Flow chart of Korean typhoon pre-disaster preven-
tion model.
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Fig. 3. Nested model domains used in this study.
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Table 1. WRF domain and physics option.

NS 9ot AT Part ll: EYRIREH WRF BIZE 24 251

Domain 1 Domain 2 Domain 3
Horizontal grid 124x124 223x223 334x334
Horizontal resolution 27 km 9km 3km
Vertical layers 27
mp_physics WSM6 scheme
bl_pbl_physics YSU scheme
sf_surface_physics Noah LSM
Physical options sf_sfclay_physics Monin-Obukhov scheme
ra_lw RRTM longwave
ra_ws Dudhia shortwave
cu_physics Kain-Fritsch scheme No CPs
Initial data GFS, GDAPS
Table 2. Meteorological input data for WRF modeling. dig] Ay}o] Ase kA 9 o] 5 £t Ef A SR}
Input Spatial Temporal Prediction uﬂ %—9-0}‘:]' 019]' g A uﬂ?‘% i%, j——sﬁjg
data resolution resolution times = —
T 9] s EAtE A-golut Xlﬂi 25 Hgfe] w}
GFS 27.5km 6hr 240 hours 27y, lﬂj’_ E/\] %E] UH7H ] EH@' ES S
GDAPS 10km 3hr 288 hours

System (RDAPS) 2} 3] -2]uhet 71447l A] 2010
e 7 BT @Y 28 S Unified Model
(UM)& 7|t & AlFEe SARAARRA,
RDAPSE 20189 49 AJ4ARS S5l 11 o]§ 2=
10 km A% 9] GDAPSTF AJAkstr Qlet. o] zpz ol
+ RO A o] ofg] BEHE (F
7B R, AR Bl HE AsFH
o] ¥t =o] qlt}. GFS&= DHL NCEPIA Al5=+=
AT Fro] +ARd ZAAmeA U 9o o
WRF 22 & ¥ 95 (Haifan and William, 2016; Jee
et al., 2016; Oh et al., 2016; Nick, 2014) S04 HHZ]
O 7 Wol ARRET Q= Ap=olth H 2= & A
WRF 2@ & of| A1-&% GDAPS®} GFS Z12}of| thgt A
HE vebd Zolth (3 20 AAE GFS A= s d®
201818 A1) TA]).

o=, Z,

(FH19

2.4 EUXI=
SEAA R SR g A,
$4H0R, o Bde] YRR E FEE= WRF L

52 HUKet d4LE (Ashish et al., 2017; Kim et al.,
2016; Carolina et al., 2014; Jeong and Kim, 2009)°] 31
AL ot sl R Ak O] A-gof uhE WRF Y
9] =S 715t 17 (Na and Jung, 2020) = 53
© BF QAT 5718l 2 9= mliAle AE T
o R AU Vg ase] AHAcr 2 9
Fe A= ESA=E A-gof ohE WRF 99|
2 F7rAF= v FEoi b gt viek &
o], WRF RS 4 o 27| AHA =2 GFSE
dutz o g g2 Ao ARgshE Heols o7 &
Aot o]f7F YA, AT, o] Ame EERE
WA T AT glo] WRE o]l HE2 AR
& 4 Qdths wojA SHoM ] ol F olfel”]
T shek. SHAIRE, A 10 UrERd Hie} o), A3t =
HoM = Al E=e] 25 7HAH B 71 o
HAYHE Algshs < 7HAAL = GDAPSE
WRE E ol AMgsl= 7-¢-olli= GDAPSe] 23t

EFAmS] x4 Hid 5= AR Esteiof sh=
Aol ool WARITE. =, GDAPS®]| Eﬁn‘%
7V EE EER Hehgglo] WRE REF] 1
iz AR 4 AT EAt RS e A

=

rE rﬂ

J. Korean Soc. Atmos. Environ., Vol. 37, No. 2, April 2021, pp. 248-262



252 Listt, YAl

S}2] Z3ith ool GDAPS AF=E WRF Rl 1
Am 2 AMHESHE AF AT (Lee, 2017; Jeong et al.,
2011)°1 M= 7|AA BT GDAPSE AMESET EOFA}

= oI Hgko] e Ql, GFSE AMES
7| % 5}tk SHAI9E, GDAPSSF GFSE 714 2 E9F
a2 747F F85H =W, 21H-th 7] At ol A
o] A4m 7+ 292 W AW o= gt v
Ao AR oA F Ao §lojA 9] A5t}
el 4= Qlth Lee et al. (2017) 972 HH, 7|4 &
EJdEA" W% GDAPSE AHESH WRF Rdl®] 2
Thel, 71422 GDAPSE AHgstl EfmE
GFSE A&t WRF R el AVE v 249 A,
GDAPSTHS- AF2-8F uf GDAPS, GFSE 3| AF8-5H=
ARG 455 F2 405 B Byt opuet HIAAT
HRE "lolu= He e Rt 29 &
S HE Qlok o, o] Ao A= ESAtR O] B A
ol gt =289 7] e EGHE a4 4
o

2 243 Fgto], BRI o]z fEEE

Table 3. Input data for each experiment. In both experi-
ments, GDAPS was used as meteorological data, but GFS
was used as soil data in EXP1, and GDAPS was used in EXP2.

Meteorological data Soil data
EXP1 GFS
EXP2 GDAPS GDAPS
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