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Evolution of Wind Storm over Coastal Complex Terrain
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As prevailing synoptic scale westerly wind blowing over high steep Mt. Taegulyang in the west of Kangnung
coastal city toward the Sea of Japan became downslope wind and easterly upslope wind combined with both
valley wind and sea breeze(valley-sea breeze) also blew from the sea toward the top of the mountain, two
different kinds of wind regimes confronted each other in the mid of eastern slope of the mountain and further
downward motion of downlsope wind along the eastern slope of the mountain should be prohibited by the
upslope wind. Then, the upslope wind away from the eastern slope of the mountain went up to 1700m height
over the ground, becoming an easterly return flow in the upper level of the sea. Two kinds of circulations were
detected with a small one in the coastal sea and a large one from the coast toward the open sea. Convective
boundary layer was developed with a thickness of about lkm over the ground in the upwind side of the
mountain in the west, while a thickness of thermal internal boundary layer(TIBL) from the coast along the
eastern slope of the mountain was only confined to less than 200m. After sunset, under no prohibition of
upslope wind, westerly downslope wind blew from the top of the mountain toward the coastal basin and the
downslope wind should be intensified by both mountain wind and land breeze(mountain-land breeze) induced by
nighttime radiative cooling of the ground surfaces, resulting in the formation of downslope wind storm. The
wind storm caused the development of internal gravity waves with hydraulic jump motion bounding up toward
the upper level of the sea in the coastal plain and relatively moderate wind on the sea.

Key word : wind storm, convective boundary layer, thermal internal boundary layer, valley-sea breeze,
mountain-land breeze, internal gravity waves, hydraulic jump
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nocturnal downslope wind storm along the eastern slope of mountain(b).

Wind storm induces the

propagation of internal gravity waves, bounding up toward the atmosphere over the coastal sea. d
indicates land-breeze from the coast toward the open sea.
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Fig. 10. Wind fields(m/s) in a coarse-mesh domain adjacent to Korean peninsula at 0000 LST, August 15(a) and
fine-mesh domain near Kangnung city(b). Thin dash and circle o denote topography and Kangnung.
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11. Vertical profiles of wind vector(m/s) on a straight cutting line A-B(Mt. Taeguallyung- Kangnung

city-East Sea) in Fig. 10(b}(a) and wind speed(m/s)(b). Kan denotes Kangnung city. Wind storm with
maximum speed of 14m/s is developed along the eastern slope of the mountain and internal gravity
waves with a hydraulic jump motion bounding upward are also developed.
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12. As shown in Fig. 11(a), except for vertical wind speed(cm/s)(a) and potential temperature(k)(b).
Negative value denotes downward motion of air mass and positive one is vice verse.

Wind storm

under the downward transport of momentum is developed following the dash lines of falling down
potential ternperature lines along the eastern slope of the mountain and it implies the falling of air
masses by the strong downslope wind. The energy of internal gravity waves are propagated into upper
levels, following another dash line in the right
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Fig. 14. Vertical profiles of wind vector(m/s) on a straight cutting line A-B(Mt. Taeguallyung-Kangnung
city-East Sea) in Fig. 13(b)(a) and wind speed(m/s)(b). kan denotes Kangnung city. Downslope wind
still induces the development of internal gravity waves in the lee sideof the mountain.
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Fig. 15. As shown in Fig. 14(a), except for vertical wind speed(cm/s)(a) and potential temperature(k)(b).
Negative value denotes downward motion of air and positive one is vice verse. Wind storm under the
downward transport of momentum is still developed following the dash line in the eastern side of the
mountain and the energy of internal gravity waves are propagated into upper levels, following another
dash line in the right.
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Wind fields(m/s) in a fine mesh domain near Kangnung city at 0900 LST, August 15(a) and vertical

profiles of wind(m/s) on a straight cutting line A-B(Mt. Taeguallyung-Kangnung city-East Sea) in
Downdlope wind and upslope wind induce the existence
of internal gravity waves in the lee side of the mountain, but the waves become weaken. Shallow
sea-breeze circulation is also detected in the inland coast and coastal sea

Fig. 16(a)(b). Thin dash denotes topography.
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Fig. 17. As shown in Fig. 16(b), except for vertical wind speed(cm/s)(a) and vertical diffusion coefficient for
turbulent heat(m%/s)(b). Negative value denotes downward motion of air and positive one is vice verse.
CBL and TIBL are convective boundary layer and thermal internal boundary layer, respectively.
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Fig. 18. Wind fields(m/s) in a fine mesh domain near Kangnung city at 1200 LST, August 15(a) and vertical

profiles of wind(n/s) on a straight cutting line A-B(Mt. Taeguallyung-Kangnung city-East Sea) in
Wind storm disappears and upslope wind combined
with valley wind and sea breeze goes up to 1500m height. Then it becomes a return flow in the upper
level over the sea. Two kinds of circulations-a small one over the coast and a large one over the open

Fig. 18(a)(b). Thin dash line denotes topography.

sea are still detected, similar to the case of 12LST in the previous day.
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Fig. 19. As shown in Fig. 18(b), except for vertical wind speed(cm/s)(a) and vertical diffusion coefficient for
turbulent heat(m*/s)(b). Negative value denotes downward motion of air and positive one is vice verse.
CBL in the basin of upwind side and TIBL in the coastal area are convective boundary layer and
thermal internal boundary layer, respectively.
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Table 1. Comparison of calculated wind(m/s) to
observed one at Kangnung city from
August 14 through 15, 1995
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Table 2. Comparison of calculated wind(m/s) to
observed one at Mt. Taegullyang observatory
in the upwind side of Kangnung city from
August 14 through 15, 1995
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