Linear mountain waves past a mountain range with concavity and convexity
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1. 3-D linear mountain waves (Smith 1980) 3. Computation of linear analytic solution 2) Case of concavity in the lee side
. . . The nature of airflow over a terrain convex on the windward side (concave . 1
Governing #-D linear equations . g o :
on the leeward side), as treated by Nishi and Kusaka et al. Is discussed m
| ' using a 3-D mountain waveform analysis solution.
u%+ 1 gp(zo (L—x) 9 y -
oo PETLIe=——— |
X LD g 1—y) | - |
X  py ¥ TR
1 1 E 8 ® @Bcgﬂ D 8 7
JU OW n 1 4) :bu (2||) . ’ ) T ' T : I
o | | | g
d]l a/' a/v ! R o » o © ® 100 120 ’ 0 2 B & : 100 120 ' °% o ® & ® 160 L 8 & 39 3 2. b B ] " 01\ N .
N T BN T = 0 (3") Topography is convex on the  Bell cosine mountain Difference between the : LT ‘i - > LI
windward side (concave on  range terrain two ,,0 ER
' 5 . the leeward side) T
U 5"‘ W N*=0 (4 ) Bell-shaped (switch of Agnesi) m
. mountain A
80 - _ m . - . . ) ]
Eliminating u' and v' from (1-x),(1-y),(3") . h(x) = - (x _axc)z Vertical motion at surface, horizontal wind cross-section and at surface
2wr 1 .9%pr . 32pr 2 0. 3) Case of convexity in the windward side
(Ua p (a > I p 2) = () (5’) o] sty e . p— |
X0z Po OX X D A Mountains of Belko signs -
Eliminating p’in conjunction with (2”) and (4”) yields L L C
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Here, o 1s the parameter for hydrostatic approximation; — {0 (@ + a_yz) e R G 6_312)5 =0 (57) 2

c=0 for hydrostatic and oc=1 for nonhydrostatic

The following formula is used to calculate the solution of (57)
The statics solution with a large

horizontal scale mountain 5(x, v, 2)= [[ H(k, e et dhdl, ee 1§ =
showi a bt())omerr]ang-shaped The Fourier transform was performed on a horizontal 128*128 grid, and a B :
upwelling above the mountain horizontal grid spacing of 3 km was assumed. In the vertical direction, 32 : I l : ‘ I
layers were taken at 400 m. General wind U = 10 m/s and atmospheric o e e ST e
- Vertical motion at surface, horizontal wind cross-section and at surface
Smith (1989) stability N = 0.01/s were assumed.
4. Results | e
2. Investigation of “Karakkaze" by Nishi, Kusaka, et al. 1) Case of concavity in the lee side and convexity in the windward side © oo 1€ e
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region over terrain that is convex on the upwind side (concave

he d ind sid : i . Surface horizontal wind seed. ——Witch of Agnessi, —— Cosine bell, fore case (1), (2), and (3)
on the downwind side). m : .
) I I I 5. Summary
(a) 2002/02/19 1200 LST T o w e e e R e e e : .. :
O L gD o2 1| Vertical motion at surface for convex topography, bell-cosine mountain range and the In the case of the folded terrain of Nishi and Kusaka (2019), surface winds are
3 RN = Al difference. e greater in the concave downwind side than in the concave, but do not exceed

those of the 2D terrain in terms of grated wind intensity.

When the peak was cut into a concave shape on the downwind side without
changing the position of the axis of the peak, the maximum wind magnitude was
greater than that of the 2D terrain. This may be due to the effect of the

asymmetric topography with steeper slope on the downwind side than on the
upwind side.
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- Horizontal wind cross-section

ﬁM(_m:[%(l—cm ) a<xzarys B When convex topography was added to the windward side, the blocking moved to
» 0 otherwise. the windward side and the maximum wind was slightly greater. This may be due
> 5 where to the effect of asymmetric topography with a slower slope on the upwind side.
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