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A Study of Typhaon Track Forecasting
by Clzmatzc Data Analyszs
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_Skinn-liang_ Shieh, Feng—lun Chiao, Cheng-kai Chen, Guay-hong Chen
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- ABSTRACT

In this paper the data of a total .of 1240 typhoons occurred in
“the western North Pacific Ocean and South China Sea from 1884 to
1979 were statistically analyzed. Thus their average moving speeds
in corresponding directions in each square area of 2°X2° for every

month, decad, pentad of a year are obtained respectively. Th_ese
results may be of help to- the typhoon track forecasting.
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Table 1 The original data contents of typhoons over Western North Pacific Ocean
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Table 2 The basic data contents of typhoon after computer processing

DATE TOTAL GRIb AMT DIR NG NOSAMTY AVESPD MAXSPD  MINSPD AMT/TOTAL

RO PT GRYID X (htubnkaKTS( 1) hhknannn) X
816 511 3
. 7 1 33 56 56 © 56 5
-8 2 66 52 59 45 5
816 .51 [ 2 . .
8 2 100 9a 105 76 3
816 51 8 2 :
1 1 50 78 78 78 3
_ 7 1 50 144 144 144 3
814 51 11 2 ] )
) 1 1 S0 90 . 90 90 3
. 8 1 50 88 88 a8 3
816 51 12 1 ' _ .
: 7 01 100 131 131 131 1
81é 51 13 2 :
' 1 .1 50 101 101 101 - 3
. ) 7 1 50 141 141 141 3
- 816 51 14 1 ) ' ‘
' S § 1 . 100 153 153 153 1
816 51 15 2 . o .
' ' 7 01 50 179 19 179 7 3
8 1 50 . 147 167 167 3
816 51 16 1 : : :
) 8 1 100 . 58 58 58 1
814 51 17 2 ] ’ :
- 1 1 50 107 107 107 3
: . 8 1 50 47 47 47 5
816 51 18 1 . : : :
Lo 8 1 100 43 43 ;43 1
8156 51 21 1 : ) . .
: 1 1 100 72 72 72 1
g14 51 22 2 :
. 1 1 50" 73 78 - 78 3
] 1 50 ‘24 24 24 3
816 - 51 27 1 :
2 1 - 100 ‘ 71 71 71 1
814 51 28 . 1 . : _
" ‘ 7 1 100 18 18 18 1
814 51 33 1
. 7 01 100 148 148 148 1
816 51 34 2 :
) . 3 2 100 116 . 120 113 _ 3
816 s1 35 2
) . 1 1. 50 84 B4 84 3
' . 8 1 50 107 107 Q7 3
816 51 36 3, ' .
6 1 33 34 34 34 s
T 1 33 32 32 32 5
8 1 33 118 118 118 5
814 5% 37 2 ‘
1 1 50 25 26 26 3
: ) 8 1 50 32 32 32 3
814 - 51 43 1 : - : .
‘ ' B 1 100 126 126 124 1
814 51 45 - 3 . y . :
. 1 1 33 3n 80 80 s
8 2 46 93 . 98 88 5

816 51 46 2
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Table 3
western North Pacific Ocean -
during past 98 years (1884-1979)
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Table 4 The occurrence of typhoon over
Taiwan region in summer seagon
during past 96 years (1884-1979)
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Fig.1 The designation for the numbered area grid points in

correspondence with their location on map.
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typhoon movement (1884—1979),

Fig 2 The distril;ution‘of monthly mean vector percentage of

¥ T ) g 117 uﬁ L] 120 [F1) 172 [F5) ;3 v [ i3] i, T
1l hrmas il . Al
Ty R OB @ 1. }5 ‘
by —H Fan) sy Ll P ) o) Ty A
= T "é{’u 3 A4y T vy VY
=, q;l;'.(
L i &
~ G 5
1d T e At Pany pa it ) Py Ly
I 7 o Ny avsr, % e '1
q - uélé\»n Saed J i cg._... I .
A Vi i ba
e BN
Rt~ Bl - [ .
PN Nk NN P U P N RO S S 1
N K o ,
S '-‘...él‘ &
bd N : el bl
; by Y ! M & Y h
i D 1) 2 t & ) 37 o
1R
[/
- by
o Q
- h, - b TN P LimY i
b &5 vy g‘;t - T <4 3 Sl
7 o
| | 3 ' 3 T
| ol | | |
1 e (] ] I _ ™ o \a _€‘>1____“ A ’{‘. lm,_._.,:'l"-_l_ |‘;'
T v £ e Tbh X .
(] s 1
iE) AL} 1111 Tik 7 ME [TE] 120 [Fil ¥4 T T [} 1 ¥l T [ e 1]
1 Tl 1% TIE Gl 113 L] [F1 AN ¥ TS F7) [FF ) ] ] i 17 [F]] 130
bd PREZS L _.| - d
R B B !f L
- . T A - ~ N Ty ST Fa
[ — . \NE, o7 = ) A7 B I A ¥
. P : R4
[ W f
vy ,‘{a—: ! :n
g0 '
e B & 4 g o » P ' &
| LA }L,\ Hr L ey ~ "L
H?ﬂr” :.'{I‘ J 4 o
- i P ! bs
. E‘él I :
- 1 i &; f /
g e e (D)t PR lan AT 0 A N ) s ’b £
C » 1 i !
N gAY K 0 '
\\ ' }} &
b [ ¥ ’:- o, 2]
S : w3
: 1
]
! o 4 Y 1) ("/ P R
b b —h D i3 5} g E
‘ LR i .
i 4
1 by
- e
r . L]
/ o / N
: = b A i i e
X
AN
j -
i T & !
I |
F Y Is i - 1 P 2 + I
& ey b T B il vl N &) L “} g
5 g
! ] e
L1F| L} Lk i3 nf 118 113 170 121 127 17} Y1) Ij
N TR ) FER
C o 0 ® B .



111 0,000

TE i [¥) T8 1E) 170 ] [FH] BI___ T TR T [FiJ T3 179 130
: 1
BRWR B -;' I
B A & EJ{
— P ! ) LT ey faa b
& =8 B & v S N7, v Py 1
dkm i
Y ' o
ﬁf'lo' Tt /
¥ — P P Ve~ alled bt Tty Van Fany s 1 b
- LS ) P/Eb _ ” o e oy i
.dm.ﬂ L A l,:Jr:J--.l.'.
n—:l / . i.\F O . oo
P = - oy LB &
] dg{’ﬁr fried / / / /
-] o .
Pah ('5£~\ Pait o Fan I oy e 23
P4 W 3 g o L 3 7 ?
Y ﬁc,“'zﬁ‘"‘ . K -:{n
P
b "V"‘S ad Rl { T —>
z - .
il . /m
1 O - N FinY 3T /] b
g —D 0 £ P 5 i1 g !
"~ L;hﬁ . a uio .
_ 20
r'7 T t
]
v 2 I8 L ,L"
: (1 " ¢ - 1 0
! L — &4 B & & \1/ o 1
K/} ! |
: | »
L - z wa [ *
( . \a w0
N v . ¥ rL AN )
! 3 £ & e <t 85 —_— i T L
v T : {
IS 1 : It . . 154
| ] 115 116 H7 . 118 13 130 V21 [FF3 123 124 12 1 127 (é! H—J Tau
e
- 2.—-~3 -
%] T 5 TR K] {0 ] 720 171 177 173 i (ER) 176 [FEANE}!] 129 130
- . i
by PRERIS “;‘ :
& A B I /
T : ) 1 .
] o A I 4
2 H i Y i L) ad 'd b \ 3 ('\ .:’N/ :\., 2 A
Nl T T ::3\{5' T I v ‘/ > _
. - &
] ,"—: 'y :Ll’ ' "
PR - £ o
J A =f
A5 ° ;
L : I hd B Fouh o~ o !
[ 3%, < )2 %y AT i ;|
M?&-n i . J X cﬁ-'"—i'-
o i f/' iy - 7
o 5 13 - had B
iy (_5"’2 5;‘ [ A "/ // '
p % N v b n
b ay N Pan Ay e A i 4
4 h oy 37 7 S e
, a}j’f.."ﬁ"’ K ) -
Pk - N
b ni? : Gk Y
P
: Fr -
: £
by Wan r‘\/
oy ?\.J
Bt 4
E
30
./ e
\ at_ 43
t+ €3 ;
17 {1'\ \I;
d
177 [y (1} 18 117 [1f]



<
A
&
1Y)
Y

129

128

|

/
i)
|
\
125

1
>
)

£ 175~ "1
1

1
/““jl
e § - 20-—aft]]
9
|
53— oY
DA

o5
13
bt
-1

EH

-
)

N
B I L

27

17

P

aon

—d {1}
178

|

W

g
)
Y
1
2y

J

Y
o\
1
171
1
a

i
.
|
_..3/
50
i’
.

T
}
a0

N

N
N
N

-

W

N

o

w
R T ey g
&

"

%

V4
\r
T .
%
\!r
j .
|.———~——;1m—/——\—r
/ "\[
g
—

ith
15
k-1
V4 i g -

|
|

Ry
B
|
n

n
]J
.

e

~r
1
[
s
]

/,,
"/

—m:\-!i'
N
3
i
A
i

/
1%—.'5'4:..
T\“

1
Ed

o

4
£
L&
At

°

1
]

/

s N
t_!-—-o-l-—w —
Ay

-

s

-
U

]
i
f-n
|
1
]
63

[
s
|

i¥3]
]

7y

r
'l

Y4
I/n

;
122
5
117
s

AN

N

i

AN
L/ \d /

fl
123
4
\.0
Y
7
R — o~ ) - = ] e -
! ¢ ;
ar
P
Rl Rhad
A
n
-—

115

|
!
I - B ‘ F]
= - . o 17
: S SEECLL N I L END N ke AN iy
SR L i B e e e P -
o . UA ) nlp.\l(!-ﬂ ml N s ” ﬂ S R - E \
i _ 2 fawlxlo o| 2 fr;m_wwa . | AR
R 8 P 2 R i RtV wu o CR -
€ : ﬁ.._&l! [Vh\rl-l - ./uwu o mVM.II fa = m_, "Ry .n.... .,,.i.,./,»w, 2
5 | ﬂ , 2 / Fu.\,_\ ﬁ < 1 -\w z
,_ NN —E =t . Mwa, : =
Jb/ . - B ! I \ -
% D wl/m.@;.a Tl..,uwH ‘‘‘‘ VHYn . //u_.J _ =i . m\_UIi ml.!\._w| W¢ o u|/‘h L ~
uﬁ " ..\.m u\ﬂ i . _1 _ l\rrwm‘ \_W.« -
. _ B - _ f N ) ! 2 .
. _ f : SIS 3 3
_

]
#1171 LU0

“
|
E-

i
1
L

5
T
v
~
rl
/ .
2E=® — .
115

A _":’;.-;1,‘;-
|/
;.
/lﬂ
¢
5
&

2
i
|
!
|
b
|
|
1

=R’

R

ar

i B : !
= —— - = of ~ _ : ] =
P i ! \ - A i = =
t i ' b4 3
nr il oe
< ! H :
RIS S RV S iy . 1 a < i \ -
¥ - S ] E b4 = - Two - = 3 N EH o 5 ] ot = o o=

— 10 —

km



=11

AUG

—f
50H

ng

183

o X

.ﬂm = 1.._. = = n_ = ..rﬁ.. ] - H_. Wm_ -1 Z Pl .“ ™ M. = x. ]
R - 5 i Rt . - ,.__. . . m. . - | i _
AN N S Y NS 0y S 1 N30 SN PN W DA O R IR

j A [N N E N e e B
. 2 . A o B g : . S
m) "\ N | i IIIENA NZAEN ,/_ |
B L " nwu..... o 2 ——f B A eseln L ae a2 T lwu =
| A 2y 4/ S ] T A __
2 : 2 R e s = 1 - — ; L 2
i | . - : , _ i i B a, ” . - m !

N /_ " /_ 5 _ i " ANE /“. . & 1 .
1 B R R t-Fenbie R—i - a - —n fid : . o [ S ] -] R ,,Tiuwl. {a—mr - RS — u
IS ST A ¢_h “_W AN TN Y I P e
g ST | IN T e AN 2N I N A1 LA
o - 1 T N-Ehd S N ! Do 2 b ; o by
] _ :\.Jr ﬁ/lrrr!... or & F vg ﬂ ... 2 * .Q.M,.:u: | i s_/ - @WJ t!ﬁll}:. o 94 2 s} ’ .,.. N
e et e R L I T S o
5 tvjﬂ.;.m, f_\ ) , ol Tk - _ * _ RECVAL | "\_ \
& 5 _ — m 4 = & .n.r,\;snv : - * . : =

FWH Jq/?uo‘ ® H - _/ L] ma l/.\. i \W.\Mpw 4 M...Fm\\: .,Q.v./h i |m/H " u//- c.m ln
T RPN AT 1A [ AT A 1A 1A
; _‘ 3 | = # | % - .\,ﬂ 7 _ |ie %._ AN 2 _ . ‘,
= A : — 5 2 2 ENNE i | 3 , . i _ : 5
5 I : P . . o 1 . _ . i
P nu _ ﬂ/._m - .mwr l.w._h. - N =i n»l....l.“..MM;iI.I..F.T!L W\%L/._qmitrln/lriu\l ..wl/lhr.l. .wle_: —
= S At 1= e = = - 4 = T e % - =

N e kN E e RO
= 2 : LN - "~ ] o o b 2 o H b - j2
- ) | - I T | |

s u/ ﬂv_/m HVW\ ./_n : | & = u/..... . ./.x_,w. NG AT . ._. L
= e " - |.|,.. ..... - mrl ] ,u.llnr. e -t =T (T = a%. m e e .I.TMMU.‘\ fvnn\i:. : w-\.qﬂ/.-: u4w.\z‘_ -1
T I O [ R B E RN RS O O
Sk et i = e ; Lo, ; i -
5 ..,..mm = - \Wh = W. bkl [P — P._,.. % wn n_. H —

. 1141 Lnup

00
hm

. Ja0

Ris




—_ 12 -

% |

tE]

F] . (X!
10

L

I
[
178

1

A l
T
Ve
T — 3§
=
i
I

|
¥H
127

128
1N

-1

i

&N

)

N/‘““/.W.ﬂ._w aﬂ”(mAW.wo M ~ ‘ \-— o . . .1u_. 5
f_‘\ cECT l!l - -l - " ._l H

M - H ] 2 . -

m 1 _ | pt ] \—/ ‘ 8 |
= A5 o = | g R =

= : L] i} = " ! R /‘\ n&/...
I RS TS T T —
m% — Rl — ../mL : Fu./..‘_.. .....P.__..m...;... ....../..w I o i & :
£ PRI AR D | s
mM - 2 A 3 ] SO N M R M Y I
# B R ! N e

- | L | __ i . _

—= - M * S - S T - S — —

ocCT

Al o M1 0,000



— 13 —

! 5 = A By TS S SRSt AW —- =5
3 = _P, ; — - ¢ “ =5
. - ‘ . i .
g A I .m_w SN |
3 N K 2 k& fo e - .rnnuu. - -Wll..a =
= AN ml H/ . . . =
41N , | Hl 4 , LN N !
= L " £ & 4\ v v % . 4\ g
T O ,wl % :
. _ | _
G 4 —
r £h Fan . . \—1 \_.) .
- 3 R N ] f_-\ ]
L, _ rﬁﬂr{
= ~ g A
il P 4 : /ﬂ\r\
SR N N B~ S A~
W T A Za
- JJJ an; !}.Jl‘_..“, | S . a8 _
— 0y 3 V-
,Wn,mn/m .rm.vmm —v@ s ‘a/| / _
3 &P ) O——|— -1
= b M . H
I g
g h o awu} 1% .
= - , 3 o
2 . | 5 1
Sl ek oo & e = m u r..v : P )
LA A 1 =y ‘
= & .-T- o = + MMW -
fa 1 : r -
= ] = - T nnﬁ = =
Farl ) ‘.{ = 2 Ix e -

DEC




- -

. » AN ! Pn 8
: a3 £ ]' " 2 e, at | 2 2 " w % e '
AN NN AN A

G 4. .

| g A T B A LON e,
49 “ = 4 !»ﬁv‘ a3 ,Ig' ' ,‘:’“ ':n "‘l A " ‘ / ey 7 12 o " n'“ "
i N 5:\}\':%/"‘ NN N / N \,.I./
E ) — O \12."_' - B '-—-/"jy "“—‘\‘I;’J 1w - " -\Ef-——n 10~———1p 3
I \ Ao ! T .
e % | | f N §
i 4 20 PO L L\i | n . : “ :I: 14
1 RNZA RN RS N NN N
YT YT Y = & e o
+ . : !
T ! » .~ I3 1
1 " 13 s 43 a1 f F
a o w " 2% a a3 I ] I 2 1a .
b e Ty e
e T |
20 23 = e 2 r ?\ h n B ” n b4 I
e b5 | e g —— 5§ ——— Jao 16 -———;:A ?—:/q —— de—— ) )}— —““33'_@}“—"”
i ( i
b Ti4 T8 N7 TiE [TE TN R 7 M 5 DI [ T ri 0,
W3 %22 ARATHBHAESHE (1884—1979)
Fig.3 ‘The distribution of mean vector percentage of typhoon
movement for the 22nd decade (1884—1979).
T % vis___i1f. 1% .1 ¥ 1 1 & FL I ¥ & ] i3 175 130]
] exmas - - lL 1
Bt JE18 i " s s “ ! & n ¥
; °\_ . E \ ‘ \F{:
an(85-t0) ¥ DN | [
. tas',m i . 2 W-E:J',
o L N - b
M | 7 T - B
’ : ' ' %O i ’M- E | e .
| R ENECENENANVS
q_q' : : u-ig;’l’\'rw o ,}( J s o
% %Nﬁ]f', g [/ : . -f, 1 -
s 3 A / lsa
i ‘J‘E [ [“‘f / 8 ! *
| = I N ZE RN
‘}\\ -’\_.4 24 : ! T
& '3-—,“-: : : \' ': o
; 1T W
. ; 2 », r J‘ .
A A S S N N WA B
. ‘\ 2 /)l an a LY
FE P P P ) >
. F 29 )1
. H ~ ¥
. . I ; "W \_._ B
I il B ‘:fiﬁ_rq "‘-F’},a_____s ) _ 1ec] } B “ ,4.-;1 :
\é. - Ii‘ : ) 5 !
1y ldl ilh VIE 17 118 |9_ 170 123 [FH 173 124 125 Lit 127 170 .1?5 !10‘:

C E4 845 BREFUBBHNESHE (1884—1979) =g ot
Fig.4 The distribution of mean vector percentage of typhoon
mayement for the 45th pentad (1884-—1979).



— 15 —

ha

i)
{E]

- 128

H
i

x
§
H
129

178

121

i
127

3]

6]
1

a8.7

125

146

12]

|
e
|
3
. 1

FIoN
200 300 400 . a00

Hin

Fi

km

.l

k.

10

.l

<
.,%;

Dy
R

[Tk

115

114

116

115

L

K

3

| v=mas

by-—-

114

T SO 49_ ;,o...-.._(}_'_._ “Ag_

&

4] [
1

i

"l

The distribution of mean vector percentage of typhoon

15 877 ERATHBHARESEE (1884~1979)

movement. for the seventh of August (1884~1978)

I

Fig b

.11 1.000

b

|
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Table 5. Longitudal distribution of subtropical high cells after the studies
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. Table 6.. ‘Normal mean posxtmn of subtropical ridge ‘at each level ‘during. -
May—September (expressed by latitudes).'
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“The Response of the Large Scale Waves in the Westerlies
to Forcing by the Topogmphy in the Middle Latitude

M i

- Ming-Lee Liu

ABSTRACT

The response of the large scale waves to forcing by the topography
was developed by using the quasi-geostrophic equation. The resulis
showed that there would be a nearly stationary wave of the wave nu-
mber 6 in the homogeneous westerlies in the middie latitude, when the
p-effect, the westerly jet and the thrmal wind field was the main
mechanism to produce this wave. A longitudinally inhomogeneous we-
sterlies with a wave length of 50°~60° latitude would have a nearly
stationary wave of N=24~38 in the westerlies. If the thermal distur-
bances were distinet, the periods of those large scale waves were
almost under one week and were decreasing abruptly as the wave
numbers were increasing except for N=1~4., An analytic consideration
for the significant response of both of the thermal disturbance and the
zonal curtent disturbance (Egger 1976) wouId have a stationary wave
of the wave number 5. :

To consider the seasonal Vanatmn of the westerlies in the Northern
Hemispheric atmosphere, the activities of the wave number 6 in the
westerlies would be. increasing from the early spring to the early
summer, and would have its maximum activities around the late spring
and the early summer, the wave number 6 was also active in the
autumn season, but- was in the higher latitude. The nearly statio-
nary ultralong wave would be active in the winter season in the
westerlies. -

[

According to the\-w,a;v‘e deformation equation of the topographic
forcing on the zonal. mean current (Liu; 1983), there would bea reso-
nant effect in the atmosphere by the topographic . forcmg of the Hima-
laya mountain whenever there was a stationary wave of the wave .
number 6 ih the homogeneous westerlies in the Asian area. And those -
of the nearly stationary ultralong. wave, characterized by the inho- - -
mogéneous distribution of the Westeﬂie_s-jet]_in the. winter seaso,n in -

* (this paper was some part of the M. 8. thes:s When the erter was in Natmnal Central
University from 19875 to 1977)



the Northern Hemisphere, would have a deformed wave field of the '
ultralong wave to forcing by the Himalaya mountain and also would
have a wave field to be in phase with the distribution of the mountain

in the Asian area. Therefore,

the ultralong waves would be active in

the westerlies in the winter season in the Asian area.
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The Preliminary Verification of SL-NHM and
10L-FLM from JMA

PR B~F X EB A B

" Henry Fucheng Liu, Wen-Kuei Hwah, Yueh-Ey Cheng

ABSTRACT

The purpose of this study is to verify and evaluate the accuracy and
usefulness of the new numerical weather prediction models (8L-NHM
and 10L-FLM) produced from JMA since March of 1982.

Preliminary results show that the new models are superior to the
old models (4L-NHM and 6L-FLM). However, there were some biases,
e.g., they can not predict the local or smaller scale atmospherlc pheno-
mena, abnormal pressure patterns etc,

Generally, it is found that the new models yield approximately 60-
75% accuracy in forecasting the locations of weather systems and the
tendency of precipitation or positive vorticity advection. To show the
usefulness of the new models, the forecast during the winter is the
best among seasons, and the shorter the forecast period the better the
forecast.
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Table 1: JMA NWP Products (June, 1982). '
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Table 2a: Correlation coefficients between, forecast precipitation and observed precipitation

" in Taipei
1982 IERRT T 7
" T
7 3 9 10 1 2. 3. } =
1 .0 0.6 —0.1 02 0 —~0.1. ] 0.09
2 -0 07 - —0.1 0.6 —01 0 0.1 0.16
3 01 0.1 01 —01 | —o1 ~01 08 | 004
4 ~01 ~0.1 ~0.1 01 - 0. —05 | =01 | —oi1
R B ' ' ‘ . L ‘
o 25 28 18 81 27 28 28 26.4
ROb BEERREERHEEENEREZHE (1) LEE
Table 2b: Correlation coefficients between forecast vortlc:ty and observed precnpxtatmn _
in Taipei '
1982 1983 75
7 .8 9 10 1 ‘ 2 l 3 ¥
1 0.3 03 4 01 02 | 02 —0.1 —-02 0.10
2 0:3 =08 08 —01 F 02 =01 [ 08 0.01
3 R R ¥ 01 0 01 01 | 02 018
4 02 07 02 01 o3 o2’ =1 011
NEGES 2 2_9 v A - 28 29 7260
%Mc BEHE (ofE) ﬁﬂﬁ%ﬁ%ibﬁ*?ﬁﬂ%?ﬁ A (r) HhEE
Table 2c Correlatwn COBfflCle’ltS between forecast w-value: and obseryed precupltatlon
. “ in Talpfﬂ
&, ! ) ‘ .
S E | : ‘1982 o : 1983 EE
N R 8 ‘ Y j 10 1 3. 3 S
1 7 0 | —02 0.1 0 | “os —03 1 ZoIs
2 —01 —02 —01 —02 0 —05 | -018
3 02 01 03 0.3 0.7 —0.5 0.18
4 —01 —0.1 0.3 0.2 —02 —0.8 0.10
£ M 248
T 24 29 28 25 6 12
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H=a o EEH R AHENEIEE (FSAS)

TaBle 3a: Calculated correlation coefficients between forecast and observed rainfall

(FSAS 04)

H # | Corr. Coef. I;I;?Séofror‘: Regression line & :'I;:gx‘%sstsif:;r no. points
14/2-16/2 0.1 o2 Y =081 % +17.89 0 0.2 18
18/2—20/2 —0.5 24 Y=—817x+18.17 0 —24 18
20/2—22/2 —03 —16 Y =—122x+9.02 0.1 —1.6 a1
29924 /2 0.1 0.5 Y =088 % +8.87 0 05 17
26/2—28/2 01 0.6 Y =0.26x 4-9.80 0.1 0.8 24
28/2—2/3 —02 —0.8 Y=—145% 118,88 0 —06 16

2/3—4/3 0.6 3.3 Y =182x+407 01 3.3 21
8/3—8/3 0.1 0.5 Y =0.27 % 1-4.40 0.1 0.5 15
10/3-12/3 0.2 0.8 Y =095 +4.78 0.1 0.8 15

13/3—1b/8 : 0.1 04 Y =024 +-1545 0.1 04 21
14/3-16/3 0.1 0.4 Y =052 1627 01 0.4 18
17/3—19/8 0.2 -08 Y = —0.20¢ 477 0.2 —0.8 18
25/3—-27/8 0 0 Y «0.09 % 4-15.96 0 0 18

R=b L ER (R ANRELESE (FSAST)
Table 3h: The same as Table 8a except for 72hr forecast chart(FASAQT)
. t error

H H 88;}%';23? ggﬁi:&;&% Regression line Ef:g%%}}rﬁon ngiifsion points
20/2—23/2 04 18 Y151 x1-2.34 0.1 18 17
22{2—25/2 ~0.5 —1.8 =—1.87x +13.44 0.1 —18 15
25/2—28/3 04 2,0 Y =191%--8.26 0 20 20
27{2— 2[3 0.2 0.8 Y =047 +734 0.1 —0.8 17

1/8- 4/8 —0.1 —05 | Y=—038x--1589 0.1 —05 20

18/8—15/3 —02 —07 | Y=—041x+1931 0.1 —07 17
13/3--16/3 —0.5 —2.2 =4 52 % +54 0 -2 18
16/3-19/3 —0.2 -—-ﬁ.8 Y =—0.35x+4.78 0.1 —08 17

25/3--28/3 04 17 | Y=086x+7.88 0.1 17 18




Hma: HEEZAFLEE (O & RMSE f# @°N)

Table 4a;: ¢ and RMSE (25°N) from Jan. to Apr. 1983

—_ 23 —

[ :
;\ b3 - % e 100° 1100 1200 130° 1400 150°
BE :
.y 8 1.78 067 —156 067 007 —048 | —163
AN .
% RMSE 3.63 3,91 293 269 2.00 246 201
}l: & 121 1.54 1,14 1.04 0.68 0.50 —0.,50
A
E RMSE 2.58 3.49 498 3.21 3.96 3.54 340
j_L é 2,76 1.07 —2.07 —0.60 0.43 —0.03 —0.23
5 .
%" RMSE 446 5.09 4,59 £4.80 4,62 3.78 275
j_l.. é 1.07 —1.69 —231 —0.59 (.93 ~0.7% —0.07
i .
E RMSE 275 431 4,07 3.256 8.22 3.03 2,59
#Mb : FREZATH#EE (8) & RMSE & (35°N)
Table 4b: The same as Table 4a except for 35°N

90° 100° ' 110° 120 130° 140° 150°

4.26 . 1.39 | --2.35 —2.23 —1,13 106 371
: I
7.26 5.40 I 3.91 391 334 4,14 . 5.83
! :

8.29 1.57 —0.89 —0.86 —0.36 0.96 2,75
5.60 4.74 3.56 3,11 3.41 442 5.96
—3.17 — 6,90 2,93 —1.62 —148 —1.97_ 0.62
8.65 7.09 5,02 3.24 4,08 3.82 | 343

—T7.90 —10.90 —4.03 —1.97. —1.72 —0.66 l 0.07

11,93 12.88 - bB.5Y 3.76 390 3.80 | 2.75
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#HAa: SLjNHM 19824 8 A TRMRABOLESE (A TMA TEHE » 1982)
Table bd: (8L-NHM) Forecast scores for Aug. 1982 (after JMA, 1982)

B B EBE K iz} e = 20°N~90°N
v & B 24 @ 72 24 48 7
EHREE B500mb 774 81.1 78.2 791 80.3 771
® 100 1000mb 66.8 73.9 71.2 70.8 732 71.1
pa) % 500mb 20.1 28.7 35.0 25.2 344 481
R 3= 1000mb 227 275 33.6 287 319 37.0
s1 EO0Omb 354 47.6 549 82.7 448 53.1
{H 1000mb 53.1 64.7 73.7 49.2 62.6 701

R b : 1982 9 B HTEH S BULESE (RE IMA TEE0» 1082)
Table bb: The same as Table 5a except for Sept. 1982

B B E =% ] il &2 ' 20°N~90°N
77l @ | e % 24 48 72 ‘ 24 ‘ 48 72
BRI 500mb 826 82.0 78.5 81.3 80.2 76.0
» 100 1000mb 78.9 782 73.6 763 77.0 784
o1 iz B00mb 251 38.2 484 216 32,0 40.7
1 = 1000mb 248 36.2 419 23.9 31.7 36.8
81 500mb 304 42.0 50.3 304 40.4 46.8
& 1000mb 49.5 63.9 7.9 55.6 68.9 774

TR c  1982F10A HEMSBILEE (A TMA TRIREE » 1982)
Table bc: The same as Table 5a except for Qct. 1982

B B E IR m i E 20°N~80°N
¥ | B % 24 48 72 %4 48 72
prefiileaing 500mb 86.2 84.9 81.8 85.2 85.6 83.0
%100 1000mb 84.1 80.9 764 819 79.7 76.7
= # 5(_)Omb 264 424 56.6 23.6 36.2 483
' 2 10060mb 25.1 39.0 48.4 25.1 38.0 45,1
s1 500mb 28.0 392 474 24.5 334 39,5
& 1000mb 46.8 621 71.6 E1.6 65.7 73.3
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Tabl_e 6: NWP forecast trough tracking

— 05 —

=
A 5 5] ) 4<-8] ]
izl o & =348 AW )
B @ Wd >3 it
HEME
" 5820gpm 1395 3994 489 26°N.
| F 5580gpm 459 489 1% 45°N
A _ _
é A 79 5820gpm 309 359 35% 25°N
5580gpm 359 65% 0 45°N"
" 5760gpm 5095 4395 % 359N
s |~ 5460gpm 399 619 0 450N
N
;r:‘ A 72 5760gpm 479% 43% 10% 25°N
5460gpm 33% 50%% 17% 455N
" 5T60gpm 48 4395 119 25N
q | = 5460gpm © 325 549 4% 45°N
N
E H " 5760gpm 279 509 239 25°N
) 5460gpm 279 6995 495 45°N
i 5760gpm 579 4095 8% 25°N
| ™ ' 5460gpm 57% 43% 0 45°N
A _
'z B - 5760gpm 87¢% 609 3% 25°N
' 5460gpm: 379% 58% 10% 45N

AR C(FL I



*ta : TRFEEEMTE BL-NHM)
Table 7a: List of subjective evaluation for 8L-NHM -

B ’ 1000mb 500mb
Py

g " gy ‘ : -

5 W | 18 72 ‘ 96 ' 120 ’ 144 } 168 | 192 |4 | 48 ‘ 72 96 ‘ 120 ‘ 144 ‘ 168 ' 192 | & 3
- +1 | 15 7 1 1] 3 1| s | 17 9 £ | 6 1 3| 1| s
n = _ : -
" 0 7 12 3 3 3 1 2 81 8 12 2 3 2 2 3 | s2
=3 ~1 6 9 8 3 3 2 27 1 4 1 3 3 1 1 14
- _ +1] 10| 13 0 3 3 2 2| 8| 1| 1 6 4 0 2 1.} 43
A 0 16 10 5 1 5 5 4 45 1 13 1 4 7 3 3 42
= g :
F -1 6 8 3 ] 1 2 1 24 4 3 1 0 2 3 51 18
- +1 10 7 2 1 1 1 2 24 28 14 1 4 3 1 3 48
e ,
n 0 15 17 3 2 3 1 3 4 7 1 5 3 1 8 1 31
&3 -1 - 5 6 2 4 5 3 3 28 1 5 2 2 5 4 4 23

g %_ﬁ{ﬁ" 1 393% | 30395 | 18.6% | 23.8% ¢ 25% | 209 | 25% | 303% | 628% | 44205 | 4789 | 348% | 167% | 273% | 2279 | 4.1%

B .

g m{,ﬁ 4169 | 4889 | 5095 | 28.6% | 468% | 8545 | 459 | 42.1% | 80295 | 4199 | 34.8g5 | 4359 | 41795 | 364% | 31.8% | 36.7%

Y2 ' .

% | 19 | 259% | 364% | 47695 | 2939 | 40% | 0% | 207% | T% | 1399 | 1749 | 2179 | 4169 | 363%. | 455% | 192%




#tb  XEHMEBRMEE (10L-FLM)

Table 7b: List of subjective evaluation for 10L-FLM

— 27—

9.5%

ﬁj B 1000mb 500mb

® TR 0 .o os | M % | . s

A 8 (00Z) (122) CIE (00Z) (12Z) CEL
. +1 12 13 25 9 1 10
A ; 0 6 4 10 7 5 12
- -1 5 1 ] 4 g 6
;{ . +1 9 16 25 11 13 23
K 0 13 7 2 1 10 " .
%= —1 8 2 10 5 4 9
— +1 16 20 36 20 20 -
b/ - _ o
i 0 8 7 15 9 H 9
= A ) : _ ke
% -1 8 4 10 1 1
« 5 Ef{ B uey 66.295 54.8% 51.99% 38.9% 47.79%

o B .

K % 82.5% 24.3¢5 287% 3519 4419 87.8%

2 :

%
E O | BTERE | 20y . 185% 1365 1% | 145%




— 28—

-~ NHM
8L~—NH - 10L—FLM
¥
r . o - Jdis N
i or 3 -3 & L1
----------------------------- ’[:'
=13 -— 1w
------------------------------ oar
ALNHR inged
™
I 413
Py ——y L el P Jua
= ]| -b
—— A
---------------- Y] ID.
~17%
T T
D LT L i T TS
—_ [ D
TN ;
0927 e = — —”//1. PPNl aletet #30
wt 0978 m o e - ///////,m%,);\..__y_ b, 4,4~ — ~980mh

Bl - sL-NiM PR 10L-FIM Hisk 2 F R E

Fig. 1 Vertical Structure of BL-NHM and 10L-FLM.
Vi o/ I\;‘_“T_fﬁ i | ]\ |

/ L8] AT
T EFNT
L]

o

S

J
BL—NHM | Y5 P
;

N
)

: 7
! i T z
o 7 : fi N B8
I~ A~ L4 \-4 +
17 ] 7 7 ¥
/ P . LG
A NHT T T X 101
- /
(», 4 }! . Ul a
10L—FLM ! iy SR '
ray i i~ I~/ T
o STRLA D i
M li®; =
St !'ﬁ
] ) | =
-

B — “—SL-NHM T 10L-FLM i3 2 K EEHE

Fig. 2 Horizontal Struciure of 8L-NHM and 10L-FLM



— 30 —

17T

+

i

-1lh

 ARESBIHEN

|

Fig. 4 Pinite difference scheme

: = =
l o-“ b R
M 2N
. . N NBL /o
SN A‘,M‘—bﬁ
. 2 .dﬂ#wﬁ: - x.W}%
ol 034 e
A SR AT

1oL-FLy B P B il

_ Fig. 5 Topography incorporated in 10L-FLM{m)

BE




— 31 —

5 4 55 4 % 05 RO B 9 T R

o

"

6

3P
Fig.

The schematic flow diagram of the economical

Cexplicit ti

which is

me integration scheme,

NHM/10L~FLM

‘used in 8L~

Dg 0=
ﬂuu L

oy o

o .f”..mw.o W

crogd

nmA

wm'
o' A

-

LA
LET F ]

friood—1R

T.1.0.060

BeXBERAZS S

v S E

lculating correlatibn'

tation and observed

for ca

tations
between Torecast precipil

precipitation.

30 {8

Selected 30 8

&t
Pig.7T



T A T e AT
} T VRN 1 .
[Spmanneyaan T rE e t
1 TAGTTT = b
o8 X AP N .
AEXN NIA T
e 2 "
)_‘P;‘lf A S 3
] | N —=1
. .
PN ) iy n
4 3 7 P
L = ety ra it ot
TE = _\ L% Y
RIS 4y o
\;.i{" T - . Sl -.'k I
RO T ls. - " C
G50 i i Az
i AR Y
gD 12 5
LT = ST ! em
il = Auf AT 1] =
Y Er e I = HINE=Z S
k] A =
s liil
TSt LTl
=/ oo lt |
t 7
7 =2 BV H
T VIE 2 / A
= T -
D TR, = = yi =
M4 REPCME Y AP L
i s » il
4 (Y b A =y
B = [ g
s -}‘/‘ &
i '
5 (i 4 =
E N =
7
- (T
1)
) n 1
. ! ”{ rd 7Y
= =~ 3
1 = | I B 3 v
: H E a
o 4 LI Ll LY
- -4: Plsbprt FI..
NN RN R ks wl = -HH
i R I I 31'
Za 8L-NHM Z KT HE
Fig.3a Horizontal domain of BL-NHM
10L—FLM -
, he : .o
e ™ oy = e DELERD
\/a}/:’iq DL T O AR U A -, g 7 R
’ 2 Ttk 'AA a/l/”lr - 4L {2 v/ A 2% T Ve .,):
2 & ) &% 2y % s na
e N g URR U St Y LY L R AU AT T DuTE SOt
A q {1 7 i1 Y] ]
Ffler-run JWE L
h 1 L] l‘_/ LT N DY
G Ly T ==y
g ) f v ,
o f g
0 P i 5
Famk 2 i
o ] b
3 T T gy T 7 it
oW, = Vi = 2
= = o
4 T T3 5 EA
7 L
* ' -
1 C i
7, = 7 i T = CEE
Sy Ea = vy
= * - .
I NFIES et | e ! R
9 o e s 1 s
7 I ] 0z
=
! 2] 1 T Z
A A 1 = 1 k5
J 5 P [TL
oL g WL =
= g
i T - w AT,
. rizd 7 x 22
£ B iE it Y
Lol 3 |
I~ = I
13 v 5 7
L
P ()
] T )
ORI BT PO e T T T AT, :
e o & D e P T
T T YT D b L YT L YA TG B EAT s ]
e PR 7 7T - e T
’j’i,;,‘, ;4: Lj';’ﬁf;—]'%-'\/in_‘?%ﬁ rhir ez P AR A

B=b roL-riM ZRKFEHFEK » BEEFEReL-nan H
1OL-FLM 7 {580 S (R 3ok S 45 2
Fig.3b Horizontal grid net of 10L-FLM, Shaded area

denotes the lateral boundary area where 10L-
FLM is connected with BL-NHM.

— 99 —



g0 100 N0 120 T30 140 150 150
] I (1 I S B N |

80 80 100 W0 120 ¥30 w0 150 180
- ) L1 L1 i 1 /]

5820 GPM (25°N)

5580 GPM (45°N)

OBSERVED
————— FORECAST

15824 10 f22-31EREBRER B EREDRME -
EREBTEEE (48 ABE)

Weather systems trackipng chart for 22-31 Octuber
1982, Solid lines reprent the observed values
ana dashed lines reprent the forecast values

for 48 hours.

- Ze —

5 % o 1o %o H§o Mo 1O 80 50 0 M0 10 130 MO 130

5580 GPM (45°N)

OBSERVED
--- - -~ FORECAST

BNy BEHER72084 » HARBA a.

Fig.8b The same as Fig.Ba except forecast valid time
for 72 hours.

5820 GPM (25°N)




e

{

Bk %
2,
o
0 \: :_—-"\
(oA q’%‘s !
—[
9B\ ‘
- - o
oy et %1 )
i rY -
1 \ A | \
Py 1
g i & '\
' ‘.‘5;-} 1\
PN
J \‘ Y — I’-
W N BT i N
H . I
AR _FO‘__‘_ C
\ Y ’
: oy Al Vs oegers

PN - e
==, ;-
‘ - = e g [’/Ja,ua,au
. [

il
< g] l/.!o,au,ur

B »
Fig.9b

Ba  HARNE 2 TR R

Fig.%9a JMA NWP'S domain

BeMR soomb 55 G § 2 T B M {14 22 50) 77 40 22 ik

Tha domain for verifying the 500mp error and

standard deviation

— 33 —



24-48/ N REK B (o)

36
n

3o

27

24

12

181

157

rs= 0.6

Y=1.82X+07

i 6 9 12 % W # u-

24—48/1\%5_%7}(?;%3%@ (mm)

Ete TERRAREKEGARZSME (18 NE)

Fig.10a A scatter diagram showing the relation between

forecast and observed rainfall(48hr.).

48-72/NBE R BB R ()

364 =

Rad
(=]

[
C g

hs
-

N
—

=04
=1.91X +8.26

- S~ -
" " L

R 7}
L
-

3 6 5 1 15 1 2 2
- A8-T2/\HER K B TRRUE (nm)

X

B+ v BRES 2 AETEAEH  HHRTe.

Fig,10b The sade ds Fig, 10a except for

72 hr,’

— ¥¢ —



SURFCE PALSE T

PRELIP 'hb (21480

JMH

0200007 HAR 1983
MARFACE FREIS (HO)

PRECIF 1t |

FSAS04

3 8 2 B ooz 48 /TR
Fig,11a 48hr. forecast chart for 0200002 Mar, 1983,

1983

B+—a

"4 b

Aol n vy

it

LEXET]

SRR

|
-r

LELY P

LY

o

.Y !

Lo

n
A mw ot

19834 3 A3 | 8

n

B —b

Awed

&

300Z to OBOH-OOZ: 1983

£

% H 8igAM
ntall from 030

3

Fig.11b Observed dailily rai



I
rl

: ﬂ
T ’ -

A
s
|
N
u'ﬂ

R T W P TR T st R

1983.

SLRFACE FREYS (W1
PRECIP {MMb 122=d8]

WATRCE PRESY ird)

L lEneciE imi T i24-4m0

198342 2 F1 18 | 00% 48 /I TR E

B+ =a

T

forecast chart for 180000Z Feb.

Fig.12a h8hr,

Y » " SR e re =

2N

wodr =y B
198345 3 A9 H 8k E20H 8 WMEHWEM

e

A+

"Flg.12b Observed daily rainfall from 190000Z to 2000002

1983.

Feb.



50300L FED 174
WRIACE PO

(d/{4]d

1983 4F 2 F 25 H ooz 72/\EHH

el
1842

b

ey
5]

forecast chart for 250000Z Feb.

—a

-+

Fig.13a 72hr.

fi7]

SERTTY PN | ey

1983, .

.y

op. 9
ooy B T4 R
Salyt.-.

B

Fig.13b Observed daily rainfall from 270000Z to 2B0000%Z

FeH

1983 2 8 27 H 8I5FE28 B 8 k5 H

&
¥

P R
Feb. 19813,

=b

-+

Aood— L1

LRRRT]



FSRsS07  JMH

Fiil

KW TEA NI N8 AR

1300007 AR | PB3

|SUnrRCE PRESS (hBE

FRICIF 1M 118-721

1983, -

1600002

il o]

JM

4] -
| Fo0067 HRR TrB3| -;

Srract FALYY 1)
JREC)P Vit 148-721

r

forecast chart for 130000Z Mar.

*

3 A5 B8 BEI6 B 8 IEEME

Dbserved daily rainfall from 1500002 to

198325 3 A 13 B 00z 72 /T
1983,

Fig.14a 72hr
1983 4
Mazx.

14b

R+ ma
-
Fig.

— 38 —




EAST

89" 100" 110’ 120° 130" 10" 150" (25N)
|
1
.
39
]
‘. 11 \ /\
&0 '
{mb) ' f
3 \,
-2
_3_
-4 LEGEND _
. :1AN
_SJ ¥ :FEB
—§ o =MAR
A :APR

BitEa 1983 % 1-4}%23@3290"1«:-150“’3 (25°n B8 ) Z B LA

(1000mb) .

Fig.15a T vaiue at 90°E-150°E(25°K) from Jan. to Apr.

{ 1000mb} .

1983

EASY

90 ' e 120" 130" Mﬂ' 150° (35N)

114

LEGEND
- ?.IAN
= :FEB
L :MAR
A:AIDR

Btac BRLasonESEEL » AUBRETE ..

F:Lg 150 The same as Tig.

158 except for 35 N.



—_— 40 —

-S0F - JAN. 1383

BltFe 1983F 1 AIEEMERTR R 2 A

Fig.15c Standard deviation and mean error for January 1983,

“1~5D

M tar
2 =

=

UNIT:gPpm
-]

4/

/!

-4 .
FON

CAN

N LY

-5 N

——— T

APR, 1983

BtHd 19835 4 FEEREERTBRNEE AR

Fig.15d Standard deviation and mean error for April 1983.



, =2 t—————3 , s . UNIT:xI0m
B+FHe. 19834 11 4B A 6 B (00z) Z soomy WHRPE

Fig.15e 500mb mean error for 0400002 Jan., 1983,

BRS04 JPH]
1700002 MAR 1983 -
WAFACT PRESS IHAD

O L2 (VTP L)

=

FSASO4  JHH
{200007 MAR_| 96

WYX PRESY ()

[rrcir ven” 2o

B75a 19834 3 A 19 B ooz L8 NRETHEE

Fig.16a 48 hr. forecast chart Ffor 190000Z Mar. 1983.



. N
B+7b 19834 34 21 B s E KA R

Fig.16b Surface pressure chart for March 21 1983,

> :JAN
x : FEB
5 o : MAR
4 : APR
4
w
nl
=
ﬂ:z-
1
u ] I 1 I f [ 1 - .o
ap 100 110 120 130 140 150°E { 25°N)
-EAST

Bitta 1983 4 1-4 5 RSE g ( 25% )
Fig. '17a RMSE ior trom Jan. to Apr. 1982
at -25°x



— 48 —

13 4

: JAN
:FEB
‘MAR
:APR

12
T

10

o 90 100 ‘IW 126 130 140 150°E (35°N)
B+tb 1983F 1- 14 E RMSEE*HS@(% N).

Fig. 17b The same as Fig. 17a except for 35°N

100.0p FS TERDENCY CORRELRTION . L RSIA Y

B+A= 1982 4% 3 F 1000mb B ERBRLE
Fig.18a Daily change of tendency correlation for March
1982 (After JMA, 198B2),



20.9
o
: \
" .
—F
&
% 1982
YO8} :
' 3 AL
> ‘Fig.18b
1 )
8 1982 4 3-5 H SRR HEE (500mb).
Z- Tendency correlation for March-May 1982
W {after JMA, 1982).
o7F -
Mar. Apr. May
(m)
4071
z .
©
.
=
- =
w
0
35t
o
@
«{
[in
=z
: <
B =
Fig.19 a0}
1982 4 3-5 FIERE(RE MR (500mb) .
Standard Deviation for March-May 1982
{after JMA, 1982). '
1 _ 1982
Mar. Apr. May
40}
w
o
o
[ &)
£ P ast
o
-1982
L Bota
30 Fig.20a -
1982 % 3-5 A s1 4 BIHLEE( 500mb)
51 Score for March - May 1982 at 500mb.
L] L .

Mar. Apr. May



12

LLEALLE

o R
(8

TNATE 0 TN

i

i{suw At FREss inel

PRECIF (1 124-400

1982.

forecast chart for 050000Z Jul.

E 7 A SH 48 NG TE IR

19824
48hr,

Fig.20b

et o

of kug

30}
Py

1982,

HieE

L

-

SRS .

19829 74 6B SWEETE 5 WM

.20c Observed daily rainfall for 060000Z-070000Z Jul.

Rimit

R T

LI S T

Tiood 152
Bt
Fig

LR AN




— 46 —

w10 5580 GPM (45°N)
.  ~----——- 5B20GPM (25°N)
N A 0B
- WEERAE
1 o: HiRoRag
5-1 R TERI
+3
L3 h
I \\
*
.0] ”‘ \__}—
A
-2 (/AR
a v \ ’
- /o
\
-5 r
-8
104 \.
1'5_:':_i&ewan1011121314151017131::0212223241526212829303'1
B=+—a 19824 10 AT (usdnr BURREEAR R ( 118 ) [
B 0 MR o BN A o B0
7 EERERME
Fig.2la System tracking chart for Oct. 1982 (48hr ¥.
|
10 ————— 5580 GPM(45°N)
N 6820 GPM(25°N)
. a: BAICERE f‘
- ‘ ﬁﬁ%ﬁﬁﬁw
7 o: AEART
: < ERTEA

T 2 3 4 65 6 T B B 10 11 f2 13 4 18 18 17 18 19 20 21 22 23 24 35 26 27 78 29 30 31

Bt —b W BRI IS 7286 44 » HRIIE =+ — o 7

‘Fig.21b The same as Fig.2Zla except for Thr.



J;'er.uL}
B
~ s |

R
e AT Y

B+ =a 1%y¢4ﬂ2082m%5wm96$ﬁﬁﬁﬁ8
19873,

Fig.22a
¥ ¥, - O — .
= o L ) }¥ LS
OUNRARESIS dxxE
I3 e \}" & Ny TR P I RC R
.K EALAY o OV T Y. W S
; NS e

500mb forecast chart for 2012002 Apr.

B_1— o

Fig.22b

1983 S 4 A 24 B 20 EH soomb Bl

500mb upper chart for 2412002 Apr, 1983.



— 48 — REBREMSHN (T3467)

REL+ SRR AEm%

&R (8300 % B

Report on Typhoon “WAYNE” in 1983

i

# ¥

 Shyh-Teng Chao

) ~—~Hl -]

BE (Wayne) BER 72 4 Bhk REA
TPt b TR, o BRAR 72 SR E—RiE
Tl LR ¢ T AL BEEMY RS B
PR ERERATERT - AR ERRS
% 0 ERBTHEE R RBEE L B
BT HETAC K © BT AR R~ 15 » 27
TR 56 LA T PR 5 P LT 3 AP F Ak B T i 95
s FRETACRMARE » BRI ERE - %
RS ER  BRRETEANEERE -
Bk E A AR TR o

“-ERRACERRER

7R 20 B ITCE #Edbit 10 g AEGk
HHB(RE 1)« AFRERERLTEE - MEE
HEEL N e LA RS (TRUK)
HAWE A — R R o ARFF AERRE » IR
FERRE KA EER 1800 & EAERERR
£ 22 | 182 BEBEERE » EX4EHEE
(WAYNE) 5t 8304 32 o MRy rB7ED:
1% 162 K » HiE 1315 [ 5 EEERERSY
1420 AEZWEL o H—SEEFRERERETR
B B AR R (R 7 B Nk ¢ 1B 2)
TEE—TET + AFIRE BR R EE LR o

RS AT AT RE R 25 BEREER

Him R (RE 3, 4) » EARR BRI
REAFIGER LT » RAEEREE » 23 BZ
EEERERBE o RREEE 174 EER
1288 & - Bk EAA SRS AR EYE -
VR A o B S8 A 0 L B B 3R © LSRR DR

3R » 3 B fe 2 B EERBE A0 500 A RS 0 JREN 24
B 00Z » BHRE LB o 24 B 062 7elbik 197
B o R 1230 B » FIRSBIERR o RORE
VEINZE 902 ZEE + RABERED 63 AR < B—
BB B AR » BEERME A Bk 0 BEEE
BRI o 18 ARHEERE R
25 H00Z ISP, o MR EE BI7ERs HEPS
i 140 RAEZHEE » 25 AHASMIRILE
ZRIE LoARE » BEEIS S « KSEBRE
WRE S » MRBSIRERE - B0 LFRA,
B - MR ERE » SRLENY
iy o (RIE 5 REREHEM) o

=~ BEZ SV RS

BB R L R A B L T G
JERIH AT+ TORRSARE L (GERES
‘BEL) o MRS AN HEIRIER ?
HHRREBBONZ . .

G BERATEEGRERLBRANESR
20 B 0Z BERAE (H1) : weddiiis
FFEHA (35°N 180°E =HHibE 20°N 115°E)
 (EREE U ARBREY HRBE » RSEHA
EERRIL 0L - S ABREBIERNEE
HHEE » EEEINE » WEARER 180°E
KOTSRS RE » MRMERELRR « BiLEE
AT R RESELHES « Rk REY
Fig o R BB P B I S R
o EETEENERRER » BB ~4 - T
RLHLARR AR TAR 26-27 BEHIIE » SLRRELT A
B ERKFESEELTES » RBRMEEA
YR R SRS - B L AR



Table 1, Best track for Typhoon WAYNE )

#1 BERERERRENE

AT o BRI RHITV AL 6 ~ O AT RE—1R

| | om | o | BUF|m.  AESH (T00-500-300 &ME) o ATFHBEESHL
A la SR B DT el 28 BOAE 150 EAEBEIE AR HWE
' g | m | Eoloms| Fr w5 @8N 135°E) » BRHIAEIGR 90 EXBR
e ' . 110 EREEHEIEE HHME » BEERERFIRE
7 (22|06 1471 1342 998 156 | NW | 25
12| 156 | 1324) 296 18 | NW | 26 BARRPTALTIATE ©
| 102 151]‘;5 o6 | 28 | Nw | 20 DB RESEGER ﬁéﬁkﬁﬁ@ﬁ@ﬁﬁ
: s ‘ TR A R A AR AT R R ER
381001 168 10O B85 G NW B e s A R R R SRR
06 | drd ) 1305 9801 88 | NW OB e kR R R TR
12 ‘.1_8.0 "12335 97({:‘»“ 33 .NW 26 3o (EEL. 11) _
18] 187 | 1368 976 | 88 | Nw | 22 R » KRR T » %
24|00 193\ 124G 950 45 \WNW| 2B g mE AT 5 15— B o BRI
| 06| 107 | 1380 920 | 63 | NW | 27 prgeem okt TIREYE (AR3) o B
12 20.3 l121.9 9:29 63 | Nw | 21 %E 24 = 10Z i’ﬂi 25 H 09 2. JJ; ) B
|18 213 | 105 930 | 60 | NW |28 eyl MGG RIS B REALERBE (
25|00 | 223 1192 050 | 48 | Nw | 23 R#E3) o RiEEAWHY  BANERESRY
06| 233 1183 960 | 35 | NW [ 2 pyaERE LSEA AT (R34 RER)
12 | 247 ] 1167 970 28 | NwW | 84 HIZ ¢+ SERRIETH 4 RAEGEREGET
18| 267 | 1188 980 | 23 | NW | 80 '
26|00 | 260 | 1140 990 | 18 f_ WNW| 20
£2 0% B R R A BB E T AR % WO
C Table 2. Eye-Fixzes for WAYNE by Satellite
s z M| oo f & %K‘E ‘ Bz M o & ® --%E@ﬁ o
AlR|®m| N | °B A | m | ® | N | °E |
7 (82 | 18 | 169 | 1313 | FAIR 7 | 24 @ 09 204 | 1228 | GOOD
7 ] 21 16,9 1311 FAIR I /] 12 20.5 121.8 |- GOOD
w | 2 | 00 | 166 | 1300 | FAIR | v | 16 | 208 | 1207 | FAIR
w | v | 03 172 | 1207 | FAIR w | w | 18 | 218 | 1205 | -FAIR
w | w | 06 175 | 1287 | FAIR v | w2 216 | 1197 | ‘FAIR
no|on 09 175 | 1288 GOQD " 25 0o 22,0 1121 | GOOD
7 il i2 18,0 127.4 BFAIR /] | 03 28.7 © 1188 - GOOD
u I 18 188 1265 FAIR " " 06 |- 234 118.3 . GOQD
v | v | 18| 186 | 120 @ FAIR v | v | 00| 22| 17| coop
" /] al 18.¢ 1264 - GOQOD " ] 12 24.8 1184 -1 - FAIR -
14 24 00 193 1246 GOOD i n 16 25.7 115.9 FAIR
n ] 03 19,7 123.8 GOOD /] ] 18 6.7 11638 FAIR
] [ 06 20,0 123.0 GOOD
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Table 3. Eye-Fixes for Typhoon WAYNE by the Radar Station at Kaohsiung.

i) Z i B BB B R 7 i B it E | B
alw | x| e | 7 | B la|n|w| x| e 7 |F&
N W | KTS z m | TS
7 | 24 | 10 | 202 | 1222 | =290 | 7 s | 22| 220 1198 340 14
b | 11| 208 | 1220 | 290 18 w | 28 | 821 | 1195 |  s00 16
v | 12| 208 | 1218 | 290 9 2 | 00 | 933 | 1192 | 310 23
v | 18 | 205 | 1218 | 810 15 w | 01 | o235 | 1191 | 310 18
v | 14| 27| 12104 310 18 w | 02 | 226 | 1189 | 830 16
v | 15 | 208 1211 | 820 18 | 08 | 238 | 188 | 330 | 11
nw | 18] 209 | 1200 | 280 18 no| 04 | 230 1185 | s00 | =22
w | 17 | 21| 1208 | 820 a1 nm | 06 | 232 | 1184 | 840 | 09
v | 18 | 218 | 1205 | 310 18 v | 06 | 233 | 1183 | 380 18
n {19 | 25| 1202 | 810 | 19 w | 07 | 236 | 1180 | aso | 22
v | 20 | 2.7 | 1199 | 310 25 v | 08 | 288 | 1177 | 3% 23
no| 8| 28| 198 | 810 11 w | 09 | 242 | 175 | 330 22
4 ZTRRAENMBHEEMLSR
Table 4 Eye Fizxes for WAYNE by aircraft
BHOR OB M@ | b o fif B 5E LA pil beR BERREE | SPEHAEB
AR oW & |k #|® om(m #|a E|NES| @ (zab)
7 22 04 BT 145 | 1343 v 26 1005
2 20 53 164 | 1311 v 988
22 28 B2 169 | 1801 v 50 989
23 06 50 173 | 1289 v 65
23 -08 40 176 | 1288 v 65 978
28 11 30 18.0 1877 v
BEEH 30 190 | 17 | v
¥ o5 192 | 1246 | v 130 921
24 10 B0 203 122.0 v ' 942
24 138 15 | 206 | 1215 v
24 20 82 a8 | 1200 v 946
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Table 5. The weather elements from CWDB’S stations during WANYE Passage

REFE (mb) moMm & kB (w/s B A E E (mfs) | B E 10mfs P b i x B X # (mm) K R R
W ok -

Wl | RS Sr IR B | B R | RUE | SR | | BR | B B4 BB SER B8 T nawaEn g0 PAM bk AZR S | SR | BB SER 2
¥ of: WL | 9021 25, 04, 28 | SSE| 287 95, 03, 08 |10061) 27.7 83 SSE| 23.5 25. 08. 00 | 24, 18, 00~25. 16. 00 | 2.3/ 24, 23. 02~24. 23, 10 | 5.3 24, 33. 02~24, 23. 10| 8.7 24 23. 0225 06, 08
# B (10024 25. 10. 00 | g | 23125, 07. 22 10084 209 69| S | 143 25 07. 20 |25, 04 47~22, 13, 20| 2.1 24 22. 80~24. 22 48| 20| 24, 22 38~324, 22 48| 24| 24 22, 30~95 04, 65
B ¥ ) 9092|2507, 10 S | 301 25 08, 05| 9007 242 75 S | 23235 07. 15|24 22 00~25. 11 00| 01 24 22, 47~84 23, 05| 03| 24 22, BO~24, 23, 00| 01 24, 22. 47~.24 29, 05

¥r ¥ 3 {10008 25. 10. 15 | SW | 13.8 5. 07. 25 |10028 251 73 N 6.0/ 25. 14, 10 - — — — - - _

B Jb |10015/ 26, 10. 00| E | 17.7) 25 02. 25 10028 205 72 E 9.7| 26, 10. 00 — — — — — _ _

$ 4 | 0941 26 02, 25 | SW | 131 25, 10, 30 | 9975 345 65 WNW| 63 26, 12 50 — - — — — - _
b ! 9983 25 04, 35 | SW | 147 25 16. 42 [10061] 833  50/SSW| 6.2/ 25 16 5O | 25 08. B4~25. 15. GO | 0.6 25. 03. 20~25, 03, 40 | 04| 25. 03, 20~25. 03. 30 | 0.6 26. 03, 20~25. 17. 10
B i | 9983/ %5 04. 10 | SSE| 264 25. 13, 14 (10023 838 48 S | 153 25 14 04|25, 08. 54~25. 15 00| 01 24. 31 S0~24, 22, 30| 0.1] 24 21, 30~24, 21, 40| 0.1] 24 31, 50~24 2L 80
AR W | 887.8 25. 04 30 |[ESE | 165 2. 04 00| 89L6| 258 63 SE | 83/ 35 08. 0025 0L 30~35 00. 10| 0.6[25. 02 20~25 03. 20 | 04| 25. 04 00~35. 04, 10| 15| 24. 81. 5O~25. 04, 20
% ¥ | e9ssl 25. 03, 20 | SSE| 972 25. 12 23 |1001.4] 201 7o|SSE| 175 25 12, 20|25 08. 30~25. 16, 80| 5.2 85. 07. 20~35. 07. 50| 4.4] 25. o7 <35~25. 07. 45| 6.0:25. 03, 20~25 18, 05
B % | 9984/ 25 04 00 S | 242 25 15 50 (10065 82.0| b4/ SSE | 183 25 I1. 00|85 10. 00~25 16, 20 2.8) 25. 02. 00~25. 03. 00 | 06| 25. 02, 10~25. 02. 20 | 41 2¢. 20, 10~25. 02, 05
B S\ [3073.4) 2. 04 00| SE | 145 25 00 05 (81128 183| 73 SE | 84 25 07. 00 — 46| 25. 02, 00~25. 03. 00| 13 2. 07. 10~85. 07, 20 | 13.1 25. O1. 33~85. 06, 10
E (L |sosLg 2. 04 80, — - = —  —| —| SE | 208 25 11 05|24 17. 50~35. 16, 10 | 9.4/ 25. 05, 00~25. 06, 00| 34| 25. 05, 09~35. 05, 10 | 452| 24, 15. E5~95. 08, 50
¥ W | 9986 25. 03. 30 | SSE| 298 25. 10. 23 [10043| 264 92 ESE| 17.1) 25. 08. 02 | 25 07. 42~95 15. 08 5.8 25 18, 40~35. 14 40| 44| 25. 18, 52~35. 14, 02| 201 25. 0L 05~25. 15, 25
ﬁ B | 997.0 25. 03. 00| SE | 20.6 25 06. 58 | 999.0| 250  8¢| SE | 14825, 07. 40 |25, 05, BO~25. 14. 80 | 165( 25. 08. BO~25. 09. 50 | 45| 25. 09. 40~25. 09. 50 | 46.7 4. 23, 10~25. 14. 5O
W EH B | 997.6) 25. 09, 40 | SE | 36.4| 25 11. 48 (10000 27.8) 81 SE | 20.0 25 11. 40 | 25 08. 00~25. 22, 10 | 0.8] 25. 06. 52~35. 07. 52 | 05 25, 08. 66~25. 07, 06| 1.0] 25. 03. 02~25. 10, 40
fE % | 991y 2. 02 30| E | 405/ 25 01. 36| 993.5] 259) 90 E | 158/ 26 OL 50|24, 22 00~25. 06. 00 17.7 24. 1. O5~34. 22. 05 | 96| 24, 22, 55~26, 23, 05| ©67.5| 34, 20, 86~25 0L 00
B 0 | 9977 24, 23. 03| NE | 401 24. 15. 30 | 909.6 263 92 E | 298 24, 23. 50 | 24 08. 40~25. 13. 80 | 51/ 24 20. 98~24. 20, 12 8.8 24 20. 50~24 21. 00 | 138 24 00. HO~25. 01. BO
& @t (10012 25. 00. 36 |[NNE| 23.0, 25. 00. 3610012 26.1] 90/NNE| 13.2] 25. 00. 40 | 24, 21. 40~385, 04, 00| 16.8) 24. 23, 40~35. 00. 40 | 85 25 00 25~és. 00. 85| B44) 34, 31, 18~25, 15, 10
% B [10037) 25. 03. 03| NE | 20.0) 24. 22. 82 {10055 27.1| 84 SE | 0.3 25 04. 50 — 17.5 25. 02, 50~25. 03. 50 | 9.0 25. 08. 05~25, 03, 15| 59,8 24, 10. 20~25. 16. 40
# @ (10043 24 18. 00| N | 197/ 25. 00. 85 |1006.4] 235 98 N 8.8 24 22, 00 ] 24. 19. O5~25. 16, 34 | b4.8l 26, 00. 28~25, O1. 28 | 835 25. 00. 40~25. 00. 50 | 83.7| 24. 19, 00~25. 06 SO
7& @ 10080 26, 02. 7| S  17.6) 25, 03. 03 10083 262 S0 S 9.3 25. 12. 20 - 365 26 03. 00~25. 04 00) 24.0 25. 03. 10~35. 03, 10 | 6B.5| 24. 20 O5~25. 03, 30
Ho B 10033 25 12, 00| SE | 17.4] 25 12, 19 [10031) 831 58 SE | 110; 35 13. 00 | 25, 09. 00~25. 13, 00 | 1.6f 24 21, 45~24, 22 08| 09| 24 21 50~24 22.500| 20 24 21. 46~35. 05, 83
# (10039 25 12. 00| S | 23125 10 44 10047 208 67 S | 128 25 1L 50 | 25, 06. BO~25, 15 00| 33| 25. 00. 5l~25, OL B1| 21) 25 0L 10~25. 0L 20| 84/ 24 21, 13~35 07. 43
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Fig. 1 Sfc chart at 20th 0000Z July 1983.

Fig. 2 Mean sea Sfc Temperature (I. R Data of G. M. S.)
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Fig-3 _Sfe chart at 23th 0000Z July 1983.
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Fig.5 Best track of typhoon Wayne in Jaly . 1983.
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Fig.6 700«500»300mb Mean Flow at 23th 00002 July 1983.
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