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Abstract : This study examines the influence of Hallasan Mountain (Hallasan) on the track and intensity of
two Typhoons, Soulik in 2018 and Chaba in 2016, which passed to the left and right of Hallasan, respectively,
using a coupled ocean-atmosphere model. We designed three experiments: one with Hallasan's actual altitude,
another with the mountain removed, and a third where Hallasan's altitude was doubled. Results showed that
Hallasan had a negligible impact on the tracks of both typhoons. Regarding intensity, however, the central
pressure of both typhoons increased (indicating weakening) by up to 2 hPa due to Hallasan; the maximum wind
speeds initially increased (Soulik by 1 m/s, Chaba by 3 m/s) and then decreased (Soulik by 1 m/s, Chaba by
5 m/s). These results show that Hallasan does not significantly weaken the intensity of typhoons approaching
the Korean Peninsula, but considering the average intensity change (—3.45 hPa) of past typhoons that passed
to the left of Jeju Island in terms of central pressure, Hallasan makes a noteworthy contribution. Additionally,
this study reveals that changes in typhoon winds due to the wind convergence caused by Hallasan's topography
can alter ocean vertical mixing and sea surface cooling, further impacting typhoon intensity. This finding
underscores the importance of using a coupled ocean-atmosphere model when studying the impact of
topography on typhoons.
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Fig. 1. Topographic map of the model domain. The black
box indicates the domain useed for the ocean
(ROMS) and atmosphere (WRF) models
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Fig. 2. The terrain elevation of Hallasan Mountain in Jeju Island used for the numerical experiment. Figures are drawn

from https://anvaka.github.io/peak-map

Table 1. Summary of WRF and ROMS model configuration

Model ROMS
(Version 3.7.1) (Version 809)
Grid size 5 km
Time Step 60 seconds (s)

Time interval between . .

. 10 minutes (min)
coupling of model

Lambert Conformal
Grid dimension 450 x 550
Vertical layer 45 20

USGS 30 Etopo01 1
arcseconds ()  arcminute ()

Map projection

Terrain resolution

Initial & Boundary \yopp pNp data HYCOM data
Condition
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Fig. 3. The tracks of typhoons (gray lines) that passed through the Korean Peninsula, red box in (a), and passed within
a 100 km radius of Hallasan Mountain in Jeju Island, red circle in (b), from 1983 to 2020

Table 2. List of tropical cyclones (TCs) that passed within a 200 km radius of Hallasan, Mountain Jeju Island, along
with their maximum wind speed changes (6 h before/after passing) and the distance between Hallasan Mountain
and the center of the TC

Maximum Wind Speed (MWS, m/s)

Type Name (Year) ok 6 b MWS Changes Distance (km)

KIT (1985) 38.58 36.00 2.58 32

BRENDAN (1994) 25.20 23.49 1.71 96

SETH (1994) 34.12 31.54 2.58 9

OLGA (1999) 38.92 36.00 2.92 51

' EWINIAR (2006) 26.57 18.34 8.23 55
Leﬁ%’gzsmg DIANMU (2010) 25.72 23.14 2.58 39
KHANUN (2012) 28.29 22.29 6.00 25

TENBIN (2012) 25.72 18.68 7.04 64

SOULIK (2018) 33.43 25.72 7.71 96

DANAS (2019) 22.63 17.48 5.15 76
Average 29.92 2527 4.65 54.3

THELMA (1988) 41.15 33.26 7.89 32

ROBYN (1990) 18.00 15.43 2.57 26

TINA (1997) 29.83 22.11 772 29

YANNI (1998) 34.29 26.06 8.23 30

. . NEIL (1999) 20.57 16.11 446 80
R‘ghtT'g‘fsmg RUSA (2002) 36.00 33.26 2.74 85
MAEMI (2003) 61.72 48.86 12.86 77

NARI (2007) 44.75 34.46 10.29 42

CHABA (2016) 48.01 34.63 13.38 48

KONG-REY (2018) 33.43 30.86 2.57 49

Average 36.78 29.50 7.28 49.8
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Fig. 4. Comparison of tracks from various model simulations (RED, CTL, ENH) and observations for Typhoons Soulik
(a) and Chaba (b). The observed track is based on the best-track data from the Joint Typhoon Warning Center
JTWC). Green triangle presents the location of Hallasan Mountain
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Fig. 5. Comparison of minimum central pressure from various model simulations (RED, CTL, ENH) and observations
(JTWC best-rack data) for Typhoons Soulik (a) and Chaba (b). The observed track is based on the best-track
data from the Joint Typhoon Waming Center. The green dotted line indicates the time when the typhoon was

closest to Hallasan Mountain
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