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Characteristics of Atmospheric Circulation in Sokcho Coast
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Using three-dimensional non-hydrostatical numerical model with one way double nesting technique, atmo-
spheric circulation in the mountainous coastal region in summer was investigated from August 13 through 15, 1995.
During the day, synoptic westerly wind blows over Mt. Mishrung in the west of a coastal city, Sokcho toward
the East Sea, while simultaneously, easterly upslope wind combined with both valley wind from plain (coast)
toward mountain and sea-breeze from sea toward inland coast blows toward the top of the mountain. Two
different directional wind systems confront each other in the mid of eastern slope of the mountain and the
upslope wind goes up to the height over 2 km, becoming an easterly return flow in the upper level over the sea
and making sea-breeze front with two kinds of sea-breeze circulations of a small one in the coast and a large one
in the open sea. Convective boundary layer is developed with a thickness of about 1km over the ground in the
upwind side of the mountain in the west and a thickness of thermal internal boundary layer from the coast
along the eastern slope of the mountain is only confined to less than 200 m. On the other hand, after sunset, no
prohibition of upslope wind generated during the day and downward wind combined with mountain wind from
mountain towardplain and land-breeze from land toward under nocturnal radiative cooling of the ground surfaces
should intensify westerly downslope wind, resulting in the formation of wind storm. As the wind storm moving
down along the eastern slop causes the development of internal gravity waves with hydraulic jump motion in
the coast, bounding up toward the upper level of the coastal sea, atmospheric circulation with both onshore and
offshore winds like sea-breeze circulation forms in the coastal sea within 70 km until midnight and after that,

westerly wind prevails in the coast and open seas.

Key Words : Sea-breeze circulation, Valley wind, Convective boundary layer, Thermal internal boundary layer,
Land-breeze, Mountain wind, Wind storm, Internal gravity waves, Hydraulic jump motion, Offshore
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Fig. 1-1. (a) Wind (m/s) in a fine-mesh domain near Sokcho city at 1200LST, August 14, 1995. Thin dash line
and dark circle at the cross point of AB line and coastal line denote topography and Sokcho city. (b)
Vertical profiles of wind (m/s) on a straight cutting line A-B (Mt. Mishirung (right hand side
mountain)-Sokcho city-East Sea) in Fig. 1-1a. Sok and sea denote Sokcho city and the East Sea.
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Fig. 3-1. (a) Wind (m/s) in a fine-mesh domain near Sckcho city at 1800LST, August 14, 1995. Thin dash and
dark circle at the cross point of AB line and coastal line denote topography and Sokcho city. (b)
Vertical profiles of wind (m/s) on a straight cutting line A-B (Mt. Mishrung-Sokcho city-East Sea)
in Fig. 3-1a. Sok and sea denote Sokcho city and the East Sea, respectively.
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Fig. 6. (a) Wind (m/s) in a fine-mesh domain near Sokcho city at 0060LST, August 15, 1995. Thin dash line
and dark circle at the cross point of AB line and coastal line denote topography and Sokcho city. (b)
Vertical profiles of wind (m/s) on a straight cutting line A-B (Mt. Mishrung-Sokcho city-East Sea).
Sok and sea denote Sokcho city and the East Sea.

Table 1. Comparison of calculated wind (m/s) to observed one (m/s) at Sokcho city from August 14 through 15,

1995
Date 00 03 06 09 12 15 18 21
Observed 200 160 000 90 140 140 180 180
serv 2.3) an 0.0) 0.7 2.3) (4.2) (18) (1.3)
814 220 220 240 100 130 130 150 190
Calculated (1.0)
25) (15) 08 | oz | @29 (4.0) (2.0) (15)
230 90 160 140
Observed | ) o) 07) (1.0) (13)
8/15 240 230
Calculated (?238) (25) (21455) (1.0)
' (4241 7F) ‘ (4341 21)
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Fig. 7-1. (a) Wind (m/s) in a fine-mesh domain near Sokcho city at 0900 LST, August 15, 1995. Thin dash
line and dark circle at the cross point of AB line and coastal line denote topography and Sokcho city.
(b) Vertical profiles of wind (m/s) on a straight cutting line A-B (Mt. Mishrung-Sokcho city-East
Sea) in Fig. 7-la. Sok and sea denote Sokcho city and the East Sea. Calm wind zone is located in

the inland coast or the coastal sea.
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Fig. 7-2. (a) As shown in Fig. 7-1b, except for vertical wind speed (cm/s) and (b) wind speed (m/s).
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