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Abstract

This study investigated the characteristics of mountain—valley winds and the associated temporal variations in the wind
field, air temperature, and surface temperature at the Dongyeong Herb Garden, located within the Keimyung Dongyeong
Forest on Mt. Geumo in Chilgok-gun, Gyeongsangbuk-do. The study area lies south of Mt. Geumo, where a well-developed
valley topography provides favorable conditions for the formation of local circulation winds between the mountain and the
Nakdong River. To simulate local circulation over complex terrains, the mesoscale meteorological Weather Research and
Forecasting model was applied. The simulations focused on the spring period, during which persistent mountain-valley wind
events occurred. The numerical results indicate that daytime solar heating induces anabatic flows (valley winds) directed
toward mountain slopes and peaks. In contrast, nighttime radiative cooling generates katabatic flows (mountain winds)
descending toward the lowlands. The model successfully reproduced the diurnal transition of the mountain—valley wind
system, characterized by pronounced increases in surface and air temperatures following the onset of the valley wind and
rapid cooling after the development of the mountain wind. Based on numerical simulations, the impacts of mountain-valley
winds on thermal variations at the Dongyeong Herb Garden were quantitatively evaluated.
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2 A|go] FHSISA LEshT Qo] AT Hol A vt
Efuhe B o] 588 A9 0] GaFe 27 Wt ofe)

& Aol Ae] A vtk 242 mokal] SlalAs
2w przo] W ash, B A9} Lol v

O = 0o =

|9 o8 FA Aeko g 2t XA AT} &
Atch(Seo et al., 2010). ol et AP E FA =
d-g ARSRE 2R 7AF A7 EbE Q) et 2 AA]
=1 et

E Ao A8 =212 National Center for
Atmospheric Research (NCAR)7F 7H¥SF Weather
Research and Forecasting (WRF) 2do|H 7|4 &
A ARS8l AA =K Skamarock et al.,
2021). WRF 2@ 4= 322 725 Large Eddy
Simulation (LES) ®¢te] #-8-0] 7H&5kt}. WRF-LES
HeEe A8 49 AW B2 GR/E A7 Alito] 7t
ol =214 BAE 7 B3 Aol A LAY o= T
=8 A2 5851 28 & UKCatalano
and Moeng, 2010; Talbot et al., 2012; Kang et al.,
2015; Seo et al., 2015; Liu et al., 2020).

2Rl no] e EX L 9 2y 2tz.o] 4
o] 34| o]&shH, ti/dA] o] AA B2 w4
S o] 4] a4 214 F o] ghrk(Ha and Lee,
2011; Lee et al., 2014). 3] Ax]¢t 2 X|3Po] &
et Aol M= el 4 A ert a4Ho 1
Zu WRF ZEoA 7|2H & s Ame oF 1
km W2, ejuete] A 28 E47 229 E
2|0 & HELE FEoHA ¥rgotA] ot A7 EA
Stth(Kang et al., 2009).

A dAolde TsidE o A= A
WRE-LES Hte] Atgo] 2|8t n o] 45 gl
Z193hE A&H 02 B s ¥t} Seo et al.(2015)=
FHEEE 4o E ST 1 km (PBDE 333 m
(WRF-LES) 270X 9] ot 345 371kt dat, B3
e 4tz ol A F4 59 A 1 ST 1
km Ht} 333 m 274 FFEIAT ST Liu
et al.(2020)= Shuttle Radar Topography Mission
(SRTM) #At=-E WRF-LES o] 2|3 A=z 483t
73%, B Hio] WA 3R A A do] fofulst
A AAE T E 6T} Oh et al.(2020)0= &==d

- Aels

29S8 dfe 2 Uit A APt A EX|n)E
b= 7t 2] 717347 e] o] Aatof] F JFE u|Xtk=
22 8215ttt Singh et al.(2021)2 s]Eatof 2|
S o2 WRF 2dof SRTM A= & AHEs1e] 4]
LOlE et Aat, ISiFE Ay AF= o FH-go] =7
vigho] 1.0] A5 gl 71o9etetal et Kim et
al.(2023)2 ¥= =5 &89 WRF-LES 29| 4%
B7HE Foll, B APl o] FA=TE 246k ol
of LES #HE f-85HA &8 4 Aok 9Tt
Rohanizadegan et al.(2023)2 vttt =7]4h ]
B3 Aol Al WRF-LES B¢t AHg-sto] =2 olgt
A3t Jelet A1 B3 o] vig A5 ujl¢- 5a3%t 4
T gt S AN S A3 Y EX| 0] E =2 74
Ax} T x| Ho]0] A2 714} o B E 4H7] 9]
AT I dE s Fdel 718l okt

2 Aol FHE 71FEE WRF 2] A%
g 2)19e] 219 1 9 EXn]E EAS ghote] 4=
2| Lol f=fsto], Fo4t Ygt Atolof| A P45
= Aol o2 2o 44 Hgtef u|2]= 9
T2 JFH o mets] Bz jity,

2. 22 Y

2.1, 2|2 o ikt

2 AfoM= el AT T4t el
A Uehts Zx]&3HE o5 I8 WRF (version
4.2) BE-& 2185ttt WRF R B[ H5HA 7]
o] Zuf) YA M2 Arakawa-C A4 AAE 7[5t
© 2 gtK(Skamarock et al., 2021). WRF Z&ofA]
IR0 R AgEE EANE 9 A3 s Ut
2ho] B¢t AP} EX 0] E B EAJS vHYste
of $HAI7} Sk, webA] 2 Aol s 71 o Re
HO| FEF EXYEALL National Aeronautics
and Space Administration (NASA)] SRTM #F=(F
30 m SFE)E &85t WRF REo] 7] o= A=
=2 A-gsteleh. B3 71747 ol A Unified Model (UM)
S 7|gte 2 AiE 2 9o i rE RDAPS (Regional
Data Assimilation and Prediction System) At=25
ALgsto] mele] x71%43 HAGoR wrgstint.
s ARE U o R Ago] A& o2 WASH A
g & A7gstalen, 2018 49 17¢€~20184 44 21
A& FR B 4 7|1k e 2 AAstATt
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Fig. 1. Nested domains for the WRF simulation over the Korean Peninsula and the study area. The right panel shows the
terrain height of the innermost domain (d04).

Table 1. Configuration of numerical simulation

Domain do1 d02 do3 do4
Horizontal grid size 3 km 1 km 333 m 111 m
Number of vertical layers 40
Microphysics WDM6
Long wave radiation RRTMG
Short wave radiation RRTMG
Planetary boundary layer YSU LES
Land surface model Noah LSM
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1} BAF 5] Rapid Radiative Transfer Model for
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292 Noah (Chen and Dudhia, 2001)E 485
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o YSU ®<H(Hong et al., 2006)& H-8st92oH,

2| K] ol A =Rl FFsh
02 4% FAAZHnested grid) AA=Z
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Fig. 2. Numerical simulation of 10 m local winds in Chilgok (CG) and Dongyeong (DY) at 3 h intervals from 06 to 21 LST
on 18 April 2018.
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Fig. 3. Temporal variation of wind direction at Dongyeong on 18 April 2018.
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Fig. 4. Temporal variation of simulated air temperature and hourly air temperature change at
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