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Abstract

This study analyzed the occurrence patterns of mountain-valley winds and associated temporal variations in meteorological
elements. Meteorological data collected over a 9-year period (2014-2022) at Mt. Geumo in Chilgok-gun, Gyeongsangbuk-do
were used to examine the occurrence of mountain-valley winds and the changes in temperature and relative humidity during
their appearance and disappearance. Mountain-valley winds occurred on 614 days during the observation period, with the
highest frequency observed in spring and the lowest in summer. The appearance/disappearance of mountain-valley winds was
strongly influenced by sunrise. The heating and cooling rates of air temperature and the hourly rate of change in relative
humidity were consistently greater on mountain-valley wind occurrence days than on non-occurrence days, with particularly
pronounced differences in spring. These results demonstrate that mountain-valley winds play an important role in modulating
the local thermal and moisture conditions. This study quantitatively characterized the generation of mountain-valley winds in
complex terrain and the resulting temporal changes in meteorological variables based on long-term observational data. These
findings provide a useful basis for future analyses of local circulation winds and their related environmental impacts.
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Fig. 1. Locations of meteorological data observation sites.
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Fig. 2. Flow chart to select mountain-valley winds occurrence day and non-occurrence day.
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Table 1. Seasonal mean of hourly heating rate and difference (€ h™) at Chilgok and Dongyeong during valley wind

appearance time

Chilgok Dongyeong
Day type
Spring Summer Fall Winter Spring Summer Fall Winter
Occurrence day 1.8 1.3 1.9 1.7 1.5 1.1 1.6 1.3
Non-occurrence day 0.3 0.4 0.6 0.6 0.3 0.3 0.5 0.5
Difference 1.5 0.9 1.3 1.1 1.2 0.8 1.1 0.8

Table 2. Seasonal mean of hourly cooling rate and difference (C h™) at Chilgok and Dongyeong during mountain wind

appearance time

Chilgok Dongyeong
Day type
Spring Summer Fall Winter Spring Summer Fall Winter

Occurrence day -1.1 -0.9 -0.9 -0.7 -0.8 -0.7 -0.6 -0.4

Non-occurrence day -0.3 -0.2 -0.4 -0.4 -0.3 -0.2 -0.3 -0.4

Difference -0.8 -0.7 -0.5 -0.3 -0.5 -0.5 -0.3 0.0
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Fig. 10. Temporal variation of hourly relative humidity change during mountain-valley winds occurrence day and
non-occurrence day at Dongyeong for (a) Spring, (b) Summer, (c) Fall and (d) Winter.

(a) B Occurrence day (b) [ Occurrence day
[ Non-occurrence day C—] Non-occurrence day

: rru'””ll‘ Lh“uhhlm 0 ”J”nnhl‘“nllllhh
ety ey

n
T

<

Hourly relative humidity change (% h')
Hourly relative humidity change (% ')

-10
6 7 8 910111213141516171819202122230 1 2 3 4 56 7 8 9 6 7 8 91011121314151617181920212223 0 1 2 3 4 5 6 7 8 9
Time (LST) Time (LST)
15 15

(©)

I Occurrence day ) [ Occurrence day
1 Non-occurrence day [C— Non-occurrence day
M II'!I‘II"I‘[[lL_ﬂI’Iﬂ nh | hﬂﬂl—.l T H P,

ke T

15
67 8 91011121314151617181920212223 0 1 2 3 4 5 6 7 8 9 67 8 91011121314151617181920212223 0 1 2 3 4 5 6 7 8 9
Time (LST) Time (LST)

10 -

»n
T

<

Hourly relative humidity change (% n')
Hourly relative humidity change (% n')
o
-
-

Fig. 11. Temporal variation of hourly relative humidity change during mountain-valley winds occurrence day and
non-occurrence day at Chilgok for (a) Spring, (b) Summer, (c) Fall and (d) Winter.
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