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Three-dinenstonal Laplace equation

24, 3.0
Velocity potential i

$=Lx+~g(z) ™oV (3. 2)
Topographic function :

HE L etk o FREIE
Bowndary condition

) a =y (3. 0

a‘f:l}-%z— at 2=—h (3, 3):

e —

AR

CF )

© Sotutions of windspeed

. . hip 2 ui i

0= U+ USSF () p.);’:’“’((ﬁh)L\/'(i%ll’!l))t'-fﬁ(f\’i"lll)
(3. 6)

kiscosh(B2)

N
I3F () Besinh{ghy

u/:(———«:n/))‘.\p( uq)

v

;. sy 's-i ) )-np(—\, ml))mﬁ(—'f—l

ZF(pa)

i where

Windspeeds in x, y and z ditections (msec™')

P U . Windspeed of main stream (msec-*)
.l y Averaged altitude of the ground surface(m)
L)

i k1 . Horizontal wave number (3=

Velocity potential in z direction (m*sec'')

NUEESE)

. Number of FFT terms
. FFT component

Fig. 21 Basic equations of the wind field

The Navier-Stokes equations.

o au + a u

81{ _ k g
"5 +v 5 ~/ (v- ¢, (3. 9)
e ,ﬂ By a 3

4oy +¢av+w S (u u,)+1\ (3,10
The hydrostatic cquation,
g—[;= —pg (3.1
The Continuily eguation.
B, dy aw

E +57=0 . (3.12)
Bowndury condition.
w=vr=w=0, at 2=k (x, y) (3. 13
Wty U Uy al 200 (3, 14)
iy = ';3%- (utiv), at z2=h (x, y)+, (3,15

Solutions of windspeed (2> h (s, a)+h)
=G (1+2%exp {—v {2—h (s, M) —h)}
Xsin v (H=h (s, n)=h)—3/4&x} cosv (H—2))
(3. 16)
U= 2"Gexp {—v (2—h (s, m—N)}
sin {v (H=h (s, W~=h)—3/4 =z} siny II—2)

(1.1
we CBp 206 e (v e (s ) )
xsin {v (H{=h (s, W—h)=3/ 4}
‘:(o\v =2 Lrsiny (11-2) g’:] (3. 18)

where

v=JTTETK"

u, v, w ; Windspeeds in x, y and z directions (msec-')

K ; Coefficient of eddy diffusivity (m?sec™")

f ; Coriolis parameter (sec~?)

M, vy ; Geostrophic windspeeds in x and y directions (msec™?)

p : Density (kgm=*)

g ; Gravity acceleration {msec~?)

P ; Pressure (kgm~'sec™?)

h ; Altitude of the ground surface (m)

Iy ; Thickness of the surface boundary layer (m)

A ; Constant

v, v, ; Windspeeds oriented parallel and horizontally perpendicu-
lar lo the geostrophic wind (msec™'}

G ; Geostrophic wind veclor (=u,+iv,, msec™')

H ; Altitude of the geostrophic wind level (m)

Fig. 22 Basic equations of the KAOD model.

The continuily equation

ou . ov auv
E™ By =0 (3. 19
The spectfic ﬁmclmn satisfy the continity equation

y ’f {m (e—1) ta, (0—0)ta; (w~w)?

au v aw

1 (Gt 5o 2e) | andua (1, 20
The Ewler-Lagrange equations whose solwtion minimize

= ! K28 5
HElt T oy (3. 21
= b 2R 3.
o=t Tl o (3. 22)

[ - Y . ,
WE Rty (3,29

The governing equation for A yielded by substitution of
(3. 21) ~(3, 23) into (3. 19)

A 6‘/\ _‘_!a’/l By, Br, By
Fra v ( ) +2at ( 25 )

(3, 20)
where

u, v, w; Windspeeds in x, y and z directions (msec™')
16, vo,w, ; Observed windspeeds {msec™')

X ; Lagrange multiplier (m*sec)

a,, a, ; Gauss precision moduli

Fig 23 Basic equations of the MASCON model.
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E»n __8m_Bm_ om 4~ .
ST E Ve Yo AC-CC+EP+CV  (4.1)
aM _ _ aM _ aM _ aM _
—37——11—3—;—1)5 {(w+V) £ +AC+CC—EP (4.2)
AC =K, (m—-a) (m>a) :
-0 (m<a) (4,.3)
CC =6.96X 1074+ £+ No'e ym+ M+ exp (k2/2) (4. 4)
EP =1.93X10°% No™m M3 (4.5)
CV =w(A+B-2} (4.6)
V =-38.3No "M " explke/2) 4.7)
R =138 No~'"sM** (4, 8)

i where

m . Cloud water content (gm~?)
M, Rain water content (gm™?)

w,v,w | Windspeeds in X, y and z directions (msec™')
AC ;. Autoconversion of cloud (gm~* sec™')

CC : Collection of cloud {gm-* sec™")
EP . Evaporation of rain (gm™* sec™')

CV ; Condensation of water vapor (gm™ sec™')

V . Falispeed of raindrops (msec™')
R Rainfall rate {mmh=*)
K Constant (=10 sec™')

Collection efficiency (= 1)
Marshall-Palmer constant (=10'm"*)
Lapse rate of air density (=10"'m~*)
Altitude (m)

Constant (=3 X107'gm™*)

Constant (=— 3 X107'gm™*)

Q)s"‘""czl’:h

. Threshold value of aut sion {=

0.59m")

Fig 27 Basic equations for three-dimensional calc
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Fig 32 Basic equations for two-dimensional calculation of the rainfall field
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B&LQ.D65THd. chHddsH, B BREKERL. SEBEBROBMESRICIE-> THRIHT 555,
BRFEHKIZREAPICETERE2LS, Che ERBSERLOEMEBETET T2 LTS, DITICHRY
RERT,

Qv. Qe 91CHT B EFER ;
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HEEAATVWD, FHIOEAKICHFEBICOWTO 2HMADIENSH S 128 2 2 Tid19:00,19:30, 20:00
DHOEANT 1 BHEE TOHBERT-> TS, 2 TKREDTRBICOVWTIZYHL:0D 7 AT AF —
Y. UFF— & REIC MASCON FIZX OXIRBZHEL . 2o LE700mbE (LZE¥2000m) TokFE
AoitEsnzBoBaRRAL TS, EROMBOBREEL LT OOFTEMO 28 0MERn =
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