
865

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 1km 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. 
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d thu = f hv- hΘ∂ xπ' +Θ( z T -z*)∂ xz G∂ z *π'
+ z 2T /h∂ z *(K m∂ z *u)

d thv=- f hu- hΘ∂ yπ' +Θ( z T－z*)∂ yz G∂ z *π'
+ z 2T /h∂ z *(K m∂ z *v)

d thw=- z T Θ∂z *π' + ghθ'/Θ

d t = ∂ t + u∂ x+ v∂ y+w *∂ z *
z * = z T(z - z G)/h
h = z T- z G
hw * = z Tw+ ( z * - z T)(∂ xz Gu+∂ yz Gv)
θ = T( 1000/P) Rd/Cp
θ' = θ-Θ
π=Cp( P/ P 00 ) Rd/Cp
π' = π - π
θ, Θ, T, π,  π, π',  z, z T, z G
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θ Θ π

d thθ' = z 2T/h∂z *( K h∂z *θ') + hQ r
d th q = z 2T/h∂z *( K h∂ z *q)

∂ xhu+∂ yhv+∂ z *hw * = 0

∂ z *π' = h/z Tg/T 2θ'

π

∂ z *π' H = h/z Tg/Θ 2θ'

π' N = π'- π' H
∂ xxπ' N +∂ yyπ' N ( z T /(z T - z G)) 2
+ ( ( z *- z T )/h) 2( ( ∂ xz G) 2 + ( ∂ yz G) 2)
∂ z * z *π' N
+ 2( z *- z T)/h∂ xz G∂ xz *π' N
+ 2( z *- z T)/h∂ yz G∂ yz *π' N

( z *- z T)/h)( ∂ xxz G + ∂ yyz G)
+ 2( z *- z T)/h 2( ( ∂ xz G) 2 + ( ∂ yz G) 2)∂ z * z *π' N
= r( x,y,z * )/( Θh)

r( x,y,z *) = ∂ xADVX +∂ yADVY + z T/h∂ z *ADVZ
+ 1/h∂ xz G∂ z *( z * - z T)ADVX
+ 1/h∂ yz G∂ z *( z *-z T)ADVY

ADVX = ∂ xhuu-∂ yhuv-∂ z *huw* + f hv
-Θh ∂ xπ' N - Θ(z *-z T)∂ xz G∂ z *π' N
+ z 2T/h∂ z *(K m ∂ z *u)

ADVY =-∂ xhuv-∂ yhvv-∂ z *hvw* + f hu
-Θh ∂ yπ' N - Θ(z *-z T)∂ yz G∂ z *π' N

+ z 2T/h∂ z *(K m ∂ z *v)
ADVZ =-∂ xhuw - ∂ y hvw-∂ z *hww*

θ
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