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A Parameterization of the Topographic Forcing to the Himalaya

Mountain and the Taiwan Mountain on the Zonal Mean Current
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Ming-Lee Liu

ABSTRACT

To consider the vertical distribution of the topographic forcing of the
mountain on the zonal mean current, a parameterization of the forcing field of

the wave deformation equation had become the following equation: o=~

(—l—lD"—) &E(II‘{{&),"’ where Vi might be defined as the natural frequency or the

natural velocity of the topographic forcing field. An estimation had shown that

it was about 10 m/sec or 9.7 longititude/day.

According to the scale analysis to compute the topographic forcing effect of
the Taiwan mountain, and the analysis of the two surface lows in the downslope
area of the Taiwan mountain from the weather chart Mar. 6 to Mar. 10, 1984
had come to the following conclusion:

(i) when a wave disturbance of the scale smaller than 7° longitude was
interacting with the Taiwan mountain, it would be available for this
disturbance to be significantly intensified in the downslope area of the
mountain,

(ii) the mountain effect of Taiwan was mainiy on the layer close to the surface

" or on the layer between the 850mb level and the surface.

(iii) the developing of the surface low in the downslope area of the Taiwan
mountain came from the stationary front which had beer passing through
the mountain, but whenever there was the expansion of the high pressure
coming close to the Taiwan area, the surface low would not be developed.

(iv) an estimation had shown that the time required for this surface low to
be de\'reloped was that the stationary front had been passing through the
mountain for 15-18 hours. this result was competable with the theoretical
computation of the time period of 16-17 hours,

The disturbances of the large scale waves were usually intensified in the
downslope area of the Himalaya mountain on the 500mb and 700mb layer, while
the surface low in the downslope area of the Taiwan mountain would he easily
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damped by the other forcing field of different character. The result above had
shown that a linear parameterization of the vertical distribution of the topography

" “was an important factor or physical quantity for the forcing field of the wave
deformation equz'xtion. '

The irregularly annular variation of Vi value had assumed that the
annular variation of the strength of the zonal mean flow and those of the forcing
field of the large scale were also important for the contribution of the wave
deformation in the downslope area of the Himalaya mountain,
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Table 1. The ratio of the deformation of the wave amplitude {n, the wave number difference
' between two interacting systems K and the natural velocity .V, which were computed
from the forcing effect of the Himalaya mountain on the zonal mean current in
January from 1968 to 1981.

=23 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 {.1978 | 1979 | 1980 | 1981
. | '
{n |-0,166-0.133-0.171-0,143-0.076 —0'.0891—0. 1090, 1431—0 .224-0. 185|‘-0 i 201J‘-0 : 159'—0. 1921-0.139
K 2.200 1.57 2.00 1.60| 3.00{ 2.67] 2.03| 2.17) 2,23 2.13] 1.77 1.67 2.07] 1.67

Vi \ i
(AR 10.99, 6.67 10.86/ 8.47, 6.27| 6.63 6.95 9.42) 14.92 12.05 12.24i 9.53 12.38i 8.33

o~ EE 7L AR B B S B FEAQORAWYEEERER  W—REET

BE Vi ERI0AR /5 » BRARENZS
IIRSEAE »+ UREBLRNTEBERS =
200024 R » 500 ZEEEAVEREERSTONAR ¢ 11

RS RSB 2" » B sin (K- =
L BB La0 ; BImLIBRHI BB 1 T
FEOFTR » FUEREE - RE—BIERH » RS
£ Lir » BRI REETTHR iR » SURUE S
BIRSE BLIRIARTL (0 » SUSEDSIR
B s A
.. CnR—
% Lorz=~—0.16 » hy=20004 R » D=257004 R »
RAFERE » Bl

L1 B0 sonnssmnnenmumvvvsnsiisessssssosnavaviss 40
AR N —— )
Lt=6.89° (FBEE) -ererererererrrssssrnsaraarens (19)
ZELum=—0,15 Al
Lom==6.45° .(FREE) -eereeenrrrsssrrararannaanans k)
&

WEL THE B » EEBIUIRERHERT »
AR — B R L ARB BLE » AR AT
MR TR o

A~EBLRERENERK

(198445 3 H 6 BE 3 B10H » MRS AEHE
{EIERY 4 BB 8 et

1. 1984423 F 6 H 8553 3 F10H 201 » 8507
B SRR L AR R ST o FRECEILIRT R,
ERVHTEEEE »

198442 3 /1 6 HZE 3 H10H » 850 B[ -4
S > FENERBERLUR  XEARELEE
BER - BRREBILRNSRE - BE£3ATH
2065353 A 8 B BREHIM] » LI 3 A 9 H20M5EE 3
B10B20RHAM » R AR SERHEBREEN -
R THETREEENER 356 A8KRES
F10H 2085 » 850 ZME LAVEE » BIRZEEILER
HfrE s IR 3 H 7 H5MEE S F10H 85 » EEH
m%ﬁﬂm%m@@¢umﬁﬂiﬁﬁ %TF%
ZHE= o

198442 3 1 6 H 85T 3 H10H 20%s » S50 4R B EBUIRNISIRNE

Table 2. The position of the front which had been passing through the Taiwan
mountain on the 850mb chart from 00Z, 6th, March to 12Z, 10th, March
1984.(where— was the direction of the movement of the front)
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lable 3. The position and the strength of the

surface low in the downslope area of the
Taiwan mountain from 212, 6th, March
to Q0Z, 10th, March 1984,
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7H5K  1013mb 25.5°N,122.5°E
7HS8E  10l4mb 25.5°N,122.5°E
7HIE  1013mb 25.0°N,123.0°E
7 214K 1008mb 26.0°N,124.5°FE
7T R1TE 1009mb 24.5°N,125.0°E
7 H206  101lmb 24.0°N,125.5°E
75231 1013mb 25.0°N,126.0°E
8H2K  1012mb 24.0°N,126.0°E
8HS5K

8 H 8K

8 H11K:
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S H17EE

8 H201:  1009mb 22.5°N,125.0°%
8H23E  1009mb 23.0°N,125.0°E
9HZE:  1009mb 22.5°N,123.5°E
9HS5EF  1009mb 24.0°N,123.0°E
9B 8K  10I0mb 25.0°N,123.5°E
9 HI1K:  1009mb 24.5°N,123.5°E
9 Hi14F  1007mb 25.5°E,126.0°E
9 H17E:  1009mb 25.0°N,125.0°%
9 H20K:  1009mb 26.0°N,127.0°E
9 231 1007mb 27.0°N,130.0°%
100 2 1007mb 27.5°N,130.5°E
109 3%  1007mb 26.5°N,130.5°E
104 8% 1004mb 29.0°N,132.0°E
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Fig 15. -700mb chart at 0000Z 10th, March, 1984.
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