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Research on Medium Range Weather Forecasting in
Taiwan by Weather Types and Its Analog
Selection with Computer

(% =M B 3 AP B

(Third Phase: Spring & Autumn Types)

R & BB B G 3 IR R
Tsung-Yao Wu, Ke-Hsun Chi, Chung-Ying Hu, Hsia Cheng
ABSTRACT

The research project, sponsored by National Science Council, is
maiuly concerned with the general and comprehensive surface weather
charts of the Eurasia area to classify into several main types and
sub-types which especially emphasize their changes of alternate typs,
calculate their frequencies, analyze their transformation tendencies, and
grasp their characteristics of the weather over Taiwan. Then these
combine the classifications of Grosswetter types of upper air and the
objective analogue selection with a computer to serve as a base for
the medium range weather forecasting over Taiwan.

This report is the last part of the research project. It deals with
the spring and fall types. The initial classifitions between the surface
and 500mb charts are distinct-winter or summer types may appear
during the spring or fall season. Hence, there are still some difficulties
in the calculation and analysis. For this reason, we oblige to stress the
singular weather types, such as spring rain types, plum rain types,
Yellow Sea hightypes, Indian Summer types and the types of the first
outbreak of cold waves.

From the research, it is found that each period of singular weather
and the subjective classification for the Yellow Sea high, spring rain,
plum rain, and Indian Summer were in food combination with the
grosswetter types except the cold waves outbreak type. To take up
the frequency, persistance, and transformation of the main types
during both the spring and fall seasons is useful and valuable in refe-
rence to the medium range weather forecasting.



The types of cold waves arriving in Taiwan,

Indian Summer

types, the spring rain types all get adequately good credit by the
objective analogue selection with computer according to the random
selected samples comparing to the weather similarity of the following
seven successive days in Taiwan. Only the credit of plum rain is poor
because of the lack of selected samples.
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F— BERDRALFEZBITRERMEZ KHE (1960~1967, 3~5 Hi7)

Table 1. The occurrence of spring raining in Taiwan and its
weather types (Mar-May, 1960-1967)
o o@m X R/ # # moaE R A #H B
i ® B #H 7 ; : RHERK
MO OB | M B OB MR %o I | MBEM | MEG
1960, 3.11~3,14 &d 1b+3b +4e 1b+-6¢ B15 Bls8 B2l 4
1960, 3,19~3 25 tc+4a--6a 1h+4h i-6c 3c+6c B21 D2t D17 7
1960, 4,15~-4,19 4f 2a+-6¢ dct+be F10 Eiz Fl8 5
1940, 4.27~.4,30 2h+4c+7b 3c+6c 8b+gh Glz Gi8 B15 4
1961, 3,11~3,15 4f 3b+éc 4f KElz Gl8 A2l 5
1961, 3.21~-3,26 4f 6b+-7a 3b +5b G5 A2l D21 &
1961, 4,11~4,14 2ef4p 3b+-€¢ 54 Bl4 E21 G21 4
1981, 4,18~4,23 of 3b+6c 2¢--4¢ G21 Big D:4 6
1962, 3 6~.3.11 3b 1b +4a+6c 1h+4b Col Fis5 F21 6
1962, 4.28~~4,30 3e+6e 3b+-6c 6a Fi0 Fl12 B10 3
1963, 3.21~3,28 4f 3h4-6e 3b+4c GI0 G18 Bl13 a
1963, 4,18~421 2a4-4b Za +6¢c 2a +6c 3 Cl19 G2 4
1964, 4, 9~4,14 la +4c 3b L6 4f +%b D21 D19 GLl¢ [}
1964, 4,24~4.26 4c 2a4-6¢ 3b+6c D19 Gi9 G20 3
1965, 4,24~4,27 3b+4c 4b--6a 3¢+6b Gl9 (320 B21 4
1967, 4, |~4. 5 2h+4d 3b+6c éc-+7h clz2 nig B8 5
1961, 4,14~-4,17 St 3b+-6¢ Sd B2 G21 Blg 4
1963, 5 1~5, 3 5d+7a 3b+éc 8d+9b c19 G21 czi 3
1964, 4,27~4.29 2a+6¢ 3b+-6c Sc+4-6a G19 G20 F20 3
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Fig 1. Typical surface synoptic
pattern of spring raining.
3b4+6c (1200GMT, 20 Apr.
1962)
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| Fig, 2 Typical 500mb pattern of

apring raining F12 (1200
GMT, 29, Apr. 1962}
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Fig. 3 Another typical example of
spring raining surface chart
Sh4-8c  (1200GMT, 12 Apr.
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Fig. 4 Anether typical example of
500mb chart during spring

raining E21 (1200GMT 12
Anpr. 1961)
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Fig. 3 The surface weather type
during the yeliow sea high
period 3b-+4d (1200GMT 27
Mar. 1860)
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Fig. 6 The 500mb weather type
during the yellow sea period

(1200GMT 27 Mar. 1960)
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Fig. 7 Another example of Yellow

A Sea high surface weather

type 3b (I200GMT 10 Apr.

1963)
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Fig. 9 $Surface wseather type of

plum rain begioning 8a+5¢
+F¢ (120BGMT, 3 June 1858)



B+ #HmiEe 500mb BER A2
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Fig. 10 500mb weather type of

plum rain beginning Al2
Q206GMT, 3 June 1966)
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Fig. 11 Surface weather type of
pilum rain middle stage
8e+Ye+6c (1200GMT 6 June
1965)
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Fig, 12 500mb weather fype of
plum rain middle stage AIZ
{12666GMT 6 June 18663



#=

EFEERER RN R L AR AL R (1960~1967, 3~5 f )

Table 2. The occurrence of Yellow Sea Hipb and its weather types
{Mar-May, 1980-1957)

" B W O XK & ¥ OB mOE R oE O M
H B B T FBIR
BOR W B R H BB & HBW | 8BS MBER
1960, 4. 6~4, 8 2 -4k 3k ad 18 Az F1o 3
1962, 329~3.31 Ib++4c 1b +3b+4a 1h+5b E15 El5 B4 3
1963, 4, 9~4,12 1b+4¢ 3b 44 1-6¢ G21 Gl3 Cl13 4
1963, 425~.4 27 2a+6c Sh+ba Sd+7a G19 Cle G2t 3
1965, 4,13~4.15 3b+-4f 3b+4a 3h+4b Foz e73] GO 3
1966, 4 16~4,18 S5h+ba 3b+4a 4b +b& BO3 D15 Big 3
1967, 4.23~44,26 6¢ 3b+6a 6c G19 G16 Giz 3
F= ERIREEE RSB R AR A KRERE (1960~1%67)
Table 3, The orcurrence of Plum Rain in Taiwan and its weather
types (1960-1967)
i [iz) ) IR # P ¥ i}
g B\ R M . 1 - - ] FERK
o' W Hiiﬂﬁ%;éﬁﬁﬁ He TR OB HEH! a8 %
1960, 5176, 2 834+9h+5b | 8at+9%i+Ta | Bet%a+ic Giz AlC B3 i7
1961, H 29411 8d+%f-+7a 8a+%a -6p Ea +9f+4d Gl12 G110 Bz 13
i1962, 6, 5~ G 8bx % Ba +9f Ba1-9a All Al2 Bz n
1963, 531~6, 6 2a+5b Ba+9fr7a | 8d4%a7a G4 G119 GI10 &
1964, 5.29~-817 Bhi%¢-+-Te | Bb4+Fa-+5z | Ba+9a-+5a BI% Big G2 19
1965, 4, 4~623 8c+%a+Tc Be--9bh +éa 8a-+%a+-6c GIC Bi9 Al0 19
1966, 6, 1~613 8ax%-+-7¢ | Bc+Y%e+b6c | 8b--8d+45b Al2 Al2 B10 12
1967, 513~.614 8a-+%b+4+3h | Bel9fi-6a 8a+%a+6a €19 Fie G2 32
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Table 4, The occurrence of Indian Summer in Taiwan

and its weather types (1960-1968)

W W R K B ® moaE R R E &
BB H M - R
MB A | W R M mE % EBN | RN | ARR
1960, 9, l~v @ % 8c-+9%e-Th 8d+4+-9f+5hb 8h+Sf +6¢ A4 Al | B2 ki
1960, 925~ 230 8d+%f 8b1-55--5b Eh-+9d4+-5b B0 A AQ3 &
1961, 92t~ 926 | Bd4-9f+4b 8b+9f+4b | B34 9fiTa GOl Goz FO2 &
1961, 10,14~-1Q,19 3b+4e 2b+4b+8a | 2bh+4c+8a BG3y BaT COo31L 6
1961, 11, S~e1112 2b4-4b 3b+4b 3b+6c P4y B4y G4yl 8
196210, 7~1018 | 3bi6c-h7a 4a+5d4+7a | 3b+6ct+8a B0tV GL2E Fosy 7
1963, 10, 71015 | 6e4-7a--8a 4z +7a+5d | 2biTa18a T Gy Faoyg g
1963, 11, 3~11. 8 3p-4-de fc4a 54 1h4-6e Fiy Fw Ev 6
1964, 9,30~.10. 4 8b-+Pa4-Ja 1h+4b 4e47c+8a AT A0y AQ3Y 5
1965, 530~10. 4! 4347348k sb4-8a 4f 1-8a BT Bley BI%yL 3
1965, 10.10~.10,13 1b+8a 4a+8a 2a 44c+8a BISY GLHIID F20vt 4
1965, 11, 4~1L 7 2a-4+8a 3a 1h+5b A AT By %
1968, 10, 510,11 Izt4aiBa 3a4-dh 4a+5h Fiow Ci12w Bizwy 7
1967, 10, 710,18 | 3b+8a+Yc 4h-+Ba +of la+7h+8a Aldyy F15L Di21 7
1967, 10,2711, 2 Za--7a 3e4-4de-+Bh 258 +7h DI2T Al2T Glal 7
1968, 9, 6~ 916 | Be+9f-+-Ta--7¢|8b+9F4-Ta +7¢ 8a+73 BO5 Bal GO3 il
1968, 10, 4~10, 9| Sb-6a-+8a 2b+4b--8a a &




®RE EHMUTHRAEMBZ X EE I (19%0~1967)

Table 5 The first cold wave arrived Taiwan in each

year during 1960.1967 and its weather types

# H K RO o wE XA BN
OB A — BRI
OB oW | s BB kBB ARW | BEN | R
1960, 12, 12~~14 3b+4f 2b 3h+4a C4 C5 c2 3
19561, 10, 21~24 2h-+4e lat4b 3a+6a+7a Cc2 Cl Cb 4
1962, 11, 2~ 4 3h--5h 3a+4e 3h+7h D8 El F5 3
1963, 11, 8~ 9 1b-+5d la |-6¢ 2b4-6¢ Fl E8 E2 2
1964, 10, 2425 la--4c Ih+be 1b--4b G7 c7 B7 2
1965, 11, 8~10 3¢-6a 3a 1b+Sh A7 A4 Bé 10
1966, 11, 14~16 4¢ 3b -4 Shidel-le B3 E2 F& K]
1967, 12, 5~ 8 2a4-4c la 2a+-4b 4
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(1960~-1967 3~5 )
Table. 6. The frequency of 560mb main types
in spring (1960-1967 Mar~May)

B A'B C DiE‘F{G}H
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HABEFERL 5 21.6 9% BERBHER - 5 158
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FEAEEINEE EREL o EPALE

W BELIEFRERE (B B8R BN EZE (G) B
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FEHBEEREN o
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Table 7.

The persistence of characteristics of 50mb main

types in spring (1960-1%967)

Mom|—%| 2% =% E?E‘Ei?i AE|BE| AR M‘f,ji s | Th% B R 2
MR [E 4y A
A 2 1 0 2 0 2 0 0 1 1 9 6 | 687
B 1 2 4 3 2 1 2 2 o 7 24 21 87.5
c 0 1 3 3 0 2 0 3 2 ] 17 16 | 941
) 0 1 0 1 2 0 1 1 0 3 9 8 | 889
E 2 2 3 2 4 1 1 2 0 0 17 13 76.5
F 0 1 2 2 ! 1 3 2 1 3 16 15 | 938
G 1 2 3 1 5 3 5 1 i 8 20 27 | 900
H 0 a 0 0 0 0 0 0 o 0 a 0 —
=Et 6 10 15 14 14 10 12 11 5 25 122 106 -
FN BEEZARFEFHHRZERE
Table 8B, The frequency of 500mb main typer in fall
(1960-1967, Sep-Nov)
Fidl = A J B C D E F J G ‘ I
x® ® 89 106 110 57 67 s | 58 12
H o4 14,4 17.1 17.7 92 ‘ 108 19.2 ' 9.3 1.9
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Fi KEASERZEEE (RRREZRE) (1960~1967, 9~117 )
Table 9. The persistence of 50mb main types in fall
(Bep-Nov 1260-1967)

. 1 N T T =, =R0 EAULE
B K| DK |ZR|ME|ER| AR | BR[| AR AR | T w1 BH 2
MR E S 88

A 3 o H 6 1 o 1 o 1 0 13 16 ] 769

B 5 0 2 7 3 2 1 1 o 2 24 19 | 792

C 1 1 1 2 2 1 2 1 1 0 14 13 | 929

D 2 o 1 1 i I 1 0 0 1 9 9 | 1000

E o 1 2 1 1 1 i o 1 1 10 10 | 1000

F 3 0 4 2 4 1 0 1 1 1 i8 15 | 838

G 2 0 3 3 1 2 t 0 0 0 13 11 | 846

q 0 o 1 0 o 0 o e 0 o 1 11000

Bt 15 2 {5 2z i3 g 7 3 4 3 102 88
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Table 10. Objective analogue selection for spring raining type

—19 —

& % [ ® = X
. !
EmaE | x| & | ¢§ w | =msE | = jﬁ} s | W
H l i
1960, 3. 11 3 1 3 E 3 l 1 1960, 3, 12 4 4 } 2
1963, §, 20 3 3 3 2 1963, 3, 2 3 ) 2
55 s 100 j 100 100 % SEELSs 75 50 50 160
7 224 L 9375 9 $ﬁﬁwﬁl 6875 %
2 = = | B om ®
t
ERASE | H E £ | Bl ERSE | XK i i %
1960, 3, i3 % § 2 ‘ 2 i 1960, 3, 14 3 3 2
1963, 3, 22 2 3 3 1963, 3, 23 4 3 3
5B AR 75 100 78 75 SEEL S 75 75 100 75
2 45 4 B A 8125 9 745 00 81.25 9
5 % | S
s@sm | ® | & | @ m lxmsE | = fﬁ wo| @
%60, 5. 15 3 3 2 1880, 3, 158 2 ; 2
1963, 3, 24 3 2 2 1963, 3, 25 3 1 2
5 I8 48 Bl 2 100 75 75 100 5B 5 1 %0 100 100
PR 875 9 2 4 78 L 8125 %
wob = | # A X
E®AHE | K %% v | 0w |Emem| % | & | % | &
i
1980, &, 17 4 2 1963, 3, 18 3 2 § 2 1
1963, 3. 26 1 2 1963, 3, 2¥ 2 2 2 2
5B D 75 50 0 100 & #E P 75 100 100 75
7 45 41 28 56.25 25 ¥ 46 L 55 875 %
ARBAZ LR BT I0IEHS
BEAE 7857 9 LRLE 7140 % IEEE 7148 9 BAME 8929 4

P 7768 %
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Table 1i. Objective analogue selection for Plum Kain (beginning) type

EE R % : A
BB A E | & | wWamE | x| & | & |
1966, 6, 1 3 4 £946, 6, 2 3 6
1960, 5, 15 3 3 1960, 4, 1& 5 5
£ A I 3 100 75 % I 48 L 5 50 CHRIR
235 1 Bl 25 8.5 % EXT L 50 %
5 = = = %
ERSE| % £ | EWAE | N £ | =
1966, 6. 3 5 s | s a | 195 s 4 5 5 1 6
1960, &, 17 4 3 5 & 1960, 6, 18 4 & [
S A 160 74 0 23 48 4 = 75 75 10
I3 4 L s 75 % | Fampm 75 %
£ i X } # K %
ERAE | R £ ow | w jEmasE| ® | & | %
1966, 6, 5 5 i 5 s 15 6 6| 4 1 5 8
1960, 6. 19 2 z |6 z | w0 6 20 | 2 ro 2
AEERS | 100 o | | mEmpEm | o | o | o
7 ¥ 48 L 38 4375 9% | PEmpEE | 125 9
TS { % A X
ERAE | R | & | ok | wm o EBAB| ® | & | @ |
1965, 6. 7 + | s 5 5 1965, 6, B \ 5 j 5
1960, 6. 21 2 3 2 2 1965, 6, 22 i 3 i 2
4B AR e 50 50 G ° | AEMEHE | 0 °
EEEr 25 9 | THELE 125 %

WRBAZ-ERSETHENER -
EEEEE 6128 9 IEWULAR 4286 9 TrfppER 4642 9 ZEEEE 1429 %
RBRTMREgE 4.9 9%
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Table 12. Ohjective analogue selection for first cold wave arrived Taiwan
% % : 5 = =
I
&5@%-@3 % ] | o B %i@ﬁ'?% # i 3 i e i
1963, 11, 8 l J 2 2 1863, 11, 9 ‘ 4 ! 2 2
1961, 11 28 1 2 2 1961, 11, 29 l 3 2 |z 2
sEmapm | 75 | i | w0 | w0 | pmeps | s | s | w0 | oo
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® =2 % ® W K
t E 3
ZmAE| w | k| 4 | W | mEWAE| = E k| ow | W
1983, 11, 10 4 3 i 2 1953, 11, 1t B 2 EE 2
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78 2 A U 8 I 98.75 25 H B 48 {0 a 81.25 9
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| ; ‘ E
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i [i
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FRBA 2 ER B REE
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Table 13. Objective analogue selection for Indian Summer in Taiwan

% % J o R
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5 = x # riz] x
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N 100 75 75 75 2 E 100 ' 50 100 1Co
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-- H X 7~ x
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T HE S = ik { i B @ o E 3 it th ]
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75 43 49l o 75 9 7 s 70 ] 2 875 9
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Forecasting the Precipitalion Amount of South-western
Area of Taiwan by Means of Model Qutput Statistics

®OBE i S. Y. Chen
ABSTRACT

The Model Qutput Statistics (MOS) method was developed by the
Technigues Develepment Laboratory {(TDL) of National Qceanic and
Atmospheric Administration (NOAA), U.8.A. and has successfully bean
in operating.

The method which invelves matching observations of local preci-
pitation with raw output and derived data from 6-leve! fine mesh
limited area primitive equation model (8L-FLM) of Japan Meteorological
Agency is applied to the south-western Taiwan in predicting summer
precipitation. The derivation of forecasting models are discussed, and
the forecast equations are derived by stepwise multiple regression.
Two models are obtained, model I suits data of 12007 znd model II
suits data of (0B0Z.

Data in model I include 850 MB dew point, vertical total index,
P-velocity of 700 MB, and vorticity of 500 MB; model II are composed
of 850 MB dew point, P-velocity of 700 MB and the thickness hebween
850 MB and 500 MB. All of the above mentioned predictors of two
models are of significant physical meaning.

Verification shows that when 1974-1975 dependent data are used.
the percentage of accuracy of model I are 55.78% for light rain and
444425 for moderate rain, and those of model II are 6009 and 66.67%
respectively. When 1378 independent data are adopted, the percentage
of accuracy of model I are 36.30% for light rain and 50.0% for moderate
rain, and those of madel II are 7273% and 62504 accordingly. It is
concluded that MOS is a useful technique in objective precipitation
forecasting in south-western Talwan area and is worthy to engage in
further development.
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Investigation on the Typhoon Thelma
No. (7704 in 1977.

% F %

Tzus~Chen Lo

ABSTRACT

Typhoon Thelma was the fourth one originated in the Northorn
Pacific Ocean in 1077 and the first one invaded Taiwan in the same year.

Occuring over the seas east of Philippines at 8a.m. on July 21,
Thelma took a course moving WNW. Its intensity increased with a
center pressure of 965 mb and a max. wind speed of 33m/sec near the
center, when it approached the ocean east of Luzon on July 23.

Continuously moving WNW, at 8 p.m., the same date, it further
strengthened with center pressurc dipped to 950 mb and max. wind
speed near the center increased to 40 m/sec,” when it landed at the
northeast tip of Luzon. Then Typhoon Thelma changed moving direction
from WNW to NW. At 9 am. on the 24th, it became stationary when
located at 20.5°N, 1196°E, southern Taiwan Strait. One hour later, it
picked up a Northward course and cosequently landee in the vicinity
of Kaohsuing at 09:10 on the 25th. After skirting the west wing of the
Taiwan Central Mountain Range with its violence reduced significantly,
it swooped into Taiwan Strait from Taichung at about 2 p.m. on the
25th. Upon its arrival on Mainland China from Fu-Kien at 8 pm. on
the 25th, Thelma greatly dissipated into a tropical depression and
ended its 5-day lifespand.

Due to the devastating wind force,
disaster in the southern half of Taiwan

Thelma caused the heaviest
in the past ten vyears.
Fortunately, the remainder of Taiwan remained unharmed.
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The best track of Typhoan Thelma (21~26, Jul, 1977)
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Fig. 2a. View of Kaohsiung ppl radar
scope on 241800Z, Tul, 1977
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Fig. 2¢. View of Kohsiung ppl radar
geope on 242000Z Jul, 1977,
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Fig. 2b, View of Kaohsiung ppl radar
scope on 241%00Z Jul, 1977

2d. 6647 25 @ 5%

Fig. 2d. om. 0242107 Jul, 1977,
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Fig 2g. on 250000Z Jul 1977.
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Fig. 2h, on 25C100Z Jul, 1977
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Table 1. The fixed positions of Typhoon O8yix 19.5 120.8 300 kg
Thelma (21-25, Jul, 1977)(mb) m/s 09 19.6 120,7 310 20
A i o & gﬂ E Jﬁh & 10 19.7 120.5 300 20
A H K g B4 B )
oA B | emby | Gmgs) i 198 1204 310 09
|
7 21 08 15.0 1300 1004 15 12 19.8 1203 290 05
14 15,3 129.4 1004 15 18 19.8 120.2 290 06
20 158 1281 998 23 14 19,9 1202 350 08
22 02 158 127.6 995 25 15 20,0 1201 310 12
08 5.8 127.4 995 25 16 20,2 120.1 350 12
14 16,3 127.1 980 25 17 20,3 119.8 280 09
20 16,7 126.0 980 30 18 204 119.8 330 09
23 02 17.1 1245 975 30 19 205 1197 310 05
o8 17,5 1240 965 a3 20 20,6 119.6 300 o5
14 183 1232 960 38 21 20,5 1186 Statiomary
20 18.7 122.2 950 40 22 20.6 119.6 360 04
24 02 19,1 121,83 950 40 23 20,8 1198 040 16
@ 19.5 | 1208 %60 | 40 2 210 | 1108 350 | 08
14 19.9 1201 960 40
255010 21,2 119.8 360 08
20 20,5 1196 960 40
0z 21,4 119.8 360 14
25 02 214 | 1198 960 40
03 215 119.8 350 o7
08 223 | 1203 960 40
14 24,2 120.4 930 | 30 Ca 21.6 115.8 360 07
20 5.5 119.7 990 70 05 217 119.8 030 08
26 02 26,0 119.0 995 15 06 217 1200 050 c6
08 27.0 118,0 998 10 o7 219 120.2 020 16
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Table 2. The Comparision of Typhoon 09 225 1203 010 18
Thelma’s Eye-fized by Kachsiung
Radar Staions. 14;30 243 1203 TR TR
t
— _— 45
Todt | o |BEAE| EE S o
(6L } (B (0) ((K+8) 16 24.7 120.2 350 14
7 H 24 FO7 )% 19.6 i20.7 755 T 7 249 1202 340 15
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Table 3. Eye-fixed positions of Typhoon Theloma Obseved by aircraft

reconnaissances and weather satellite (NOAA-5)

B | PO E | E fi F R HE X BTERE

ARA @ |k m|w ommom|a 2| HEE Tty | oy | M #

K =

20[Q1Es2545 | 15,0 1315 Vv (T2.0/2.0/D1 5/24HRS)
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22 03 31 16,4 1267 V <10 50 985

22 11 55 | 165 1240 v (T4/4/D0.5[24HRS

22 10 i1 17.0 1257 v

22 15 46 17.0 1248 Nz <25 069

22 20 %0 17.3 124.3 v <20 964 |

23 03 22 1.1 123.5 v 945 f

23 1t 06 183 | 1242 v
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24 09 42 20,5 1198 v 5
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Table 4. Comparison between Typhoon Thelma’s forecasted +ERA
positions based on Arkwamethod and actual positicns. —BRE
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Table 5. Comparison between Typhoon Thelma’s forecasted
on CLIPER method and actual positions
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Table 6, Comparison between Typheoon Thelma’s forecasted positions based on HURNRA and actual positioas.

" iz 7N i 24 15 36 FIS B 48 N B &0 M M 72 s %
B T ] - i I - 7 T — 7
B olO® F_ b~ B #OF |~ B T OF E~ 2O A B | % F AN B E B _EA
by # o & fpLa @ | B %ﬁﬁu} A0 0® [mgEd W | B agd & | B juped | B mpes
fe3 | ECEE & | & BOEE w | i BSEE ¢ | ©w BOSRE ¢ | 4 (\GORE 4 | 4 |[B5AR
H | E 227 8 | B =2 o2 8@ | B BV OE | B 2BV E = = B | & F B
F | ]
17.0N lé.?N!{E-gg 180N 1?.5Nﬁ;{ﬁ‘l f 190N 18.3Ntﬁz‘5 0N SN EE 21.3N! 205N|EH 2LEN| 223NE A
TEIZ2HE BB 50 45 ©Z0 150 200 130 40} 270 20 290 S0 100
Z62E 12608 1238 3 I2A0E: 124 2E 123210 {232E 12008E 1223E 1196E 17Z09E1203E)
173N 17N & 184N 183N 5 193N 187N 204N 195N 21.6N| 214N % 22,4N| 242N £
14 / 40 88 a5l 190 30 180 50| 800 60 380 200 290
126.4F 124,5E 1256F! 1232E 124 5E( 122.2E 123,6E| 120,1E 123.0E! 112.8E| 122 4E|1204E
175N 1TEN A 183N 1578 193N 195N + 204N 205N + 216N 223N 221N} 25,5N
2o & 22 o0 77 5 7O o 75 — &0 125 - 40} 410
124.2E| 124 0B {22,7E 1222F 121,3E] 120.8E 12028 119468 119.3E| 1203E 1183ELIS7E
IF,BN! 182N, 7, 186N 19.1N| % 196N 195N 207N] 214N & 213N 242N] & 21.6N| 260N| £
20H 26 250 120 A 130 10 240, 55t 393 501 650 35, 700
12235 1232 : [19.9E; 1213E: H7.9E! 12.01E 1162 119.8E 1147E| 1204E 1143E{119.0E|
B4N 187N F 194N 193N & 206N 205N & TN 23N & 221N 255 = AWIN|ZTON) &
B 5 as 5 %0 10 80 50| 150 83! 400 90| 880
122 9F] 122.2E i 121,6E| 120.8E 120.3E| 1194E 119.1E| 120.3E! 1183E] 1197E 119.1E|118.CE
197N 19AN 2LON| 199N & Z2IN| 223N & 226N| 242N & 234N 260N & 242N
T4nE 18, 80 18 125 490 150 40| 310 15 340
12185 121 3E L I203E) iEQ.iE;— 1i89E] 12038 180K 1204E 117 5E} 1190E | 118 48!
j ]
199N 199N # 208N 214N 3 215N 242N £ 224M) 260N A& 228N 233N
24 H 2% 10 80 301 230 90| 510 A0 570
119.4E| 120,1E 117.7E| 1198E 116.3E] 1204E 1I58.1E] 119.0E 115.08) 116,58
204N 205N] -, 2LEN 223N 4 224N| 288N & 230N 270M & 25,6N 281N
85k o 20 43 190 46, 390 45 410
11578 196K 11B6E] 1203E) 117,78 117K 116,18 11B80E 153K 114,88
1
209N| 204N &2 219N 242N % 225N 260N % 232N 230N 282N
14 ;45 130 55 440 60| 53¢
118,6E| 1{9.8E i 117,0E 1204E 1155E! 115.0E 114 9K 115.7E 116,2E




— 49 —

%7 HRERECRBONMARNFBES NSHELRAE
“Table 7. The Meteorogical Summaries of C. W. B. stations during Typhoon Thelma‘s Passage,

B oo

oW 3 % O® m W o3 % OB %

o oE X B oW MO
® B OE o

i
B

. I
& E % E B oW R A R (m) Bk o i ! o B (10 mfa) Z FS & & & (mm) | oAk M 8

' & | %s

Pk g K GEd &

‘EE’E’ woale » e SEE w ﬂ'%ﬁa HOM ORES & 8|08

= izi= V]

m@ WK QJL@U@
—— —

| 9576/ 25, 14, 00| SE | 220 25 13, 34

&7 8SE | 247| 25, 20. 40 | 23, 2. Q1~26, I7. Q0 S 28, 05 5025, Cs, 52 2,5 25, U6, B0~~25, UG, 40| 532 24, 17, D2~25, 24,

976 274

5952 25, 16 50 SSE| 9§75 15 0l 57| P& TG SSE. 14025 16 10|25 Ll 10~% 22 OC | 15|24 05 G0~24 06 50| 08 25 12, 50~26 13, 00| 54 ¥ Gl 30-25. 0L,
! ‘ i | !
s99.8( 25, 11, 55 | } s | 252 25 12, QU | 24 08, 00~35. 13, €O

13 24 20, £0~24, 21, 307 Q3 24, 2L 00~24 21, 10 ?,F‘ 24, 20, C0~-25, 20,

YoL4 23, 14, ¢O SE 285 25, 12, 03, 9985 3l4 59| SE 197 25, 12, 30| 24, 11 AD~25 17, 10 18] 24, 21, 10~.24, 22, 1D 07 24, 21, 55~.24, 22, 05 5.5 2, 19, 55~.23, 20,

18 24 21, OD~24, 22, OD 08 24, 21, 10~228 21, 30 21024, 17, 40~-25, 20,

| .
994 2 25 15, 13‘ ‘ ‘ t SE | 110 25 11, 40

12,4 25, 15, 10| 25 14, 0--25, 1§ 30‘ C7[ 25 1B, $0~25 19, &0 G.-ti 25, 16, 25~.25, 16. 35 l_.fi\ 24, 18, 45~23, 20,

393.5 25, 14, 59 "ESE 26.90 25, 14. 57 9987 284 63 ESE

700 25, 15, Q2 o 22 5018, 00025 190 00 08 25 1B 10~25. 13, 20 4,0| 24, 20, 40~28. 22,

\ 9882 z5, 13, 00 $SW| 121] 25 15 30 opze| 282  79|88W
9893 26, 1. 45| & | 65 35 18 o 980 241 9% S 12,7 25, I7, 50| 25, 14, 40325, 18, 30 | 185 35 17, O0~25. 16, 00| 80 5. 13, 50~25 1¢ Q0| 586 25, 1. 20-.25, 22,

9885 25, iz 00| § " 1z| 28 18, 03| 9ens 85 21| SSW 5.5 25, 13 50 166 25. 16, 20~26, 17, 20 65 25, 17, 00~25, 27, 10| 476 24 05, Q2~28, 21,

gsLBl 25 12, CO SSE‘ 28| 25, 12, zo‘ BBLB| 26,4 501 SW 182 23, 13, 40| 25, 12, 10~025. 4. 20 1601 25 14, 10~25, 16 10 6,3 23, 18, 50~25, 14, CO 709 24 06, 10~~23, 19,

? %308 25 10, 80 | NNE| 200 25 10, 35 QQD_QJ 27,5 90| NNW 148 25, 10, 40| 25, C7, 3025, 18, 00: I7H z5 16, CO~25, 12, 20, 94| 28 18, 1%~25, 1§ 28 348 25, 10, Q0~25, 18,

86l 26 11, 301 W | 265 25. 12 30?]':0!,5 25,9 o7 W l 130 25 12, 80125 10 BO~2L XA, Dﬂi 335 25 12, O0--35, 13, GO‘ B 25 12, 20~-35, 12, 30| 1067 24, 10, Q0~-25, 18

} 25, 11, | 88E 140 26 12, 27‘ 13,9 98 SSE‘ 1220 25, 12, EO | 24, 1l. 10-.25, 13, €O 55.| 25, 12, 16025, 13, lﬂ‘ 25,0 25, 12, 18~.25, 12, 28| 2056 24 05, 4025 22 OO
i r
! (=)

£26.4] 25, 11, 07 . b SSE 1058 25, 12, @D | 24, 16, O0~28, 13, 40 16,60 25 14, 40~-25, {5. 40 382 25 15 10~35, 15, 20 1850 24, 10. Q0~25, 22,

{ 8.6 25, 10, 20 | NW | 428 25, 10, a7 | SE5M| 257 SAWNW, 160 25 L1, 00, 25 09, H~25 1L er 49,1| 26, g2 (O~25. 23, 00 165 25, 02 4l~26, 22, 6l | 307.2] 34 08 10~id8, Oe,
: I

948/ 25 9. 24 | W 5300 25, 09, <0 | 965,9) 23_5{ v w 290 25. 09, 40 | 25 08, 3G~25. 14. 00 505 25, 21, 20~25. 22 20 148 26, Zl. 5J~25 22, OO0 £08.4| 24 02 C2~2B. 16.
998,125, 14, 00| S 25,0 2B, 11, 25 | 9976 251 96 8 isd| 25 11, 301! 25 oOF, O~20. 12, 40‘ 35,5 24, 11, CO~~24, 12, 00 140 24, 1l 10~24, 11, 20 2084; 24, 00, O0~.25, 24,

© 99100 25 05, 30 | S5B 00| 25, 07, 16 9915 247 90 5 | 1704 25 98, 20| 25 ©3. O00~o25, 1L QC 597 25, 07, §0~-25. 08, G50 144 25 0B, 00~25, 02 10| 3848 2% 13 51~235 22

| o991} 5, 05, 5iwsw ssalas 1 sl soodl 247 el SW. 30 25 09 OO0 =a 33, o~ B4 0| 8398 3 17 Goee28, 1a m.‘ 12,50 25, I7. 40~25, {7, 50| 1209 24 1L 30~35, 19,

9 8 167 25 €3, 40 [ 25, (3, 10~-25, 10, 22  42.p| 24, 13, 0D~24, 14, U0 | 140 24, 13, 4D~24, 18 £0] 2607| 24 01, 20~25, 22,

$96.5 25, 10, UD‘ § | 2.3 25 03 35‘ $o7.00 252

9308 25, 10. 03 N 27,1 26, 10, QF

9310 26,6 sS4 N 15,2 25, 10, 10|25, 05, D3~ 1 £ 248 25, 14, 00~-23, 15, DO{ 80 25, 14, 45~-25, 14, 55 60,4 24, 15, 40~2B 1B,
|

G311 25 13, 5| 8 0 25, L1, 40| 9997 250 98 8 22,0-25, 11, 30| 25 08, 3~.25, 11, 30| 825 25 23, 00-.25 24, 00 112 25, 23, 30-.25. 23, 00| 4828 23, 20, 40~.26, 1D,

25, 15, 10; %982 274 a8 8 1,8 25, 15, 10 [ 25 13, 00~25, 16 00 205 25, 11, C0~25, 12, 0D

9978 25, L6 0| B 208 8.0] 25, 11, 10~225, 11, 20| 197.2] 24, Ol 50~23, 20,

9963 25, 14, 07, §E 1.0 25, 13. 50| 996,00 266 83 SE 11.7] 25, 12, 60 3.3 25 03, 10~25 04, 10 1.8} 25, 12, 10~28, 12, 20 198 24, 09, 10~-25, 22,

| i




6667 7 J22H 20 RE R RHE

Sea level synopitic chart 221200Z Jul. 1977

& 3a

Fig 3a

fifPh  6645E 7 [ 231 08RG Y

Fig 3b Sea level synop

00Z Jul, 1977



b~
[
[+,
o
vt
=
Lo ]
N
= &
m
Mz
£ 0
o o
S
m <
[\n]
R 2
=
W o
v B
—_
2
S o
e =
4]
%
&

{1 A v

00007, Tl 1077

Bl 3d 66427 F24R08



4"'-”'//11’,-_’/":’1‘4' T ! \‘\\“
I 14 ) ’i‘J'f %
_ [ "" \\\\\\

e 66F 7 AN VNGRMNER AE

s £ 66@.7ﬂ24ﬁ8{ﬁ‘;j1ﬂﬂﬁ241]\ﬂ$§2{m§§§:—
Fig. 3 local sea level synopitic chart 240600% Jyl. 1577 o

Fig. 3f  24hr. surface Ap chart 23007 —2400Z Jul. 1977

%k - 66iF 7 A24Q8RF 1000mb 45 IERNY: i
Fig 3g 24br. 1000mb ap chart 230000Z jul. 1977



A
,.,-qw " N

[l4a 665 7 H22H20p: 850mb TH[E
Fig 4a  850mb Chart 221200Z Jul. 1977

pHELMAY 1140

* TYPHOON

IFoo

[4b 664 7 f23 {200 850mb EE
Fig. 4b 850mb chart 231200Z Jul. 1977



Fide 664 T F23H201% 700mb THE;
Fig 4¢  700mb chart Jul, 1977

" “Pyphoon 'fizélma:, 2730M
) ~

ER4f 66457 H24R 208 700mb TR
Fig 4f 700mb chart 2412002 Jul, 1977



e

Wiy

TYPHOON THELMA

y 1080M
%00

[ 530
§Me 66457 F24T200 250mb EHE
Fig 4ce 850mb chart 2412007 Jul, 1977

S, 1.8 THELMA =2910M

+

i4d
Fig 4d

6626 7 H 225200 T00mb fEE
700mb chart 221200Z Jul, 1977




P
B &
o
e =

Laar ]
.mz

o>
8 s
ﬁm
o =
<
-
zc
m .o
~ H

Q
¥ g
AL

)
by
-
=y

P

Eish  664F 2
46 7 A 231 20K S00mb BiE

Fig 4
g 4h 500mb chart 231200Z Jul 1977



(41 66457 J24H200% 500mb B2l

Fig 4i  500mb chart 2412007 Jul. 1977

[ 5a 6637 F245085; 700mb BERRE

Fig. Sa 700mb dew point depre

ssion (3 Deg C) 24000CZ Jul. 1977






T

Fig. 7a

AR
(B}

6647 H24A B PS5 S00mb AN RSO
500mb double spave mann chart 300007 Jul, 1977

Bui BhG A Mg EiN

1000 f8
2951

9901 R g0
985 ! N

985} y 70
75

q70 160
965+

2601 ' 150
9s5t

950f - 148
9451
940 —25—5—35 T 28 =0 8 8 3939

218

238 248

258 at8

Fig b

R

(XT3

B 7h
S500mb double space mean chart 2412002 Jul, 1977

640 7 H 4 500 500mb X BT E

BB TR VG oD SR R R K I
et

Fig 8

The Variation of the
Central pressure =and
maximum wind velocity
of the Typhoon Thelma,
(Solid line-pressure, br-
oken line-wind velocity)




B 9 RERISG6AE 7 AR5 H RIRRTHERER O M 245 R8RS E 954.8mb

L2 3
fff (MM}
(oo 5o
45
e 40
785 a5
g 30
795 a5
b 20
P48t 15
780 10
g .
o y

! g-ﬂnﬂ#}‘254—561 XYY

244 z>a

B 1Ca 5

R Eah R I R M B R AR A

MR LR E

Fig 10a. The Sequence of pressure, wind

and hourly rainfall- which were
obseved at Xaohsiung during
Typhoon Thelma’s passage.

A&

ME)

ioeo
995]
9
7851
wo

975
7
9ie
b0
955

few

Gialeome i P
2o RBMILBYFBETHT lo iz 3RS0
8 aQ

24-8 258

i 10b AR eE IS REie RERRIER
FRR G EhRE

Fig 10b

The sequence of pressure, wind
and hourly rainfall which were
observed at Kaohsiung Sao-Kong
Airport during Typhoon Thel-
ma's padgsage.



o1 66T 7 H25HOYETRIRHE
B BT BTN TR R R
Fig. 11 Surface chart at
: 250100Z JYul. 1977

& i 6o
55 —55
5o l -50
45 45
4o Ly »
35 ) 35
30 - 30
25 25
20 N 7 2o
5 } 15
to : 10

5 -2
i YA S N 6‘ LI RO Y AN ST S S - AT A i 7 A M

Ml 122 7% SHBERELED WU 5 sl TR sk 1 Flm sl (Fh25 1 9 140l Rk 53.0m/s)
Fig. 12a The anemograph record of Kachsiung Weather Station on 25th Jul, 1977



a\\\\\\\\\\ \\\\\\\\

\ 3
:/ // / %
Ny |
| — g&@%#ﬁﬁaﬁ

E12b  YEsIEHAR R A A AR B FUTHR6SE 7 SRS H O OGS 60m/s B}

Fig. 12b The anemograph record of Kaohsiung Weather Radar Station on 25th Jul, 1977

T N

122

21
"l——.n
e
2. §
u- Y
- ) !

AN

12" 21 1zt

B 15 HERIEROR SR R (ArAN)
Fig. 13 The rainfall distribution of Taiwan

during Typhoon Thelma’s passage.




— H4 —

£) B

TERFERRB RN R, - BEEAT 24 B 17 B
42 S ELTEENTERES - PORERX
BT EE 80 B (1 40 AR) » BAEME
MR EEEER 7T S OB WO
MBI HEARESSY 200 AR » BESEXR
SGRGH 530 AR WEAEH o fCREHERZ
EHASTEESNG IR CREEEY 60 &
R E (ARSI R R o 5
R IB TSR ARERED BOARK B A
9 M 38 SILE > NHERARESILERR &
45/ 12378 (B 615 AR) AR 258 9%
% 10 BPT o

FEAIREK 7 H 25 B 10 BHAEEE L
B d e 65 1 (B8 25 AR) IBHEXRE
A A/ NS 100 WL E (EVEBIEEELUD BlR
MR B, o MAREEIA S BIE o it LT,
EHERTHEE » TURAREMSBEY 160 &
JUA 25 B 11T B ARS8 A
JRFEL » R AR A A B RR, » A5 A B
WA 2OAR « HRME L FRBREAL
WA BRI RS EERE 12a
e 2R T I BN UG B R e
Sl 120 2 T T I R A R o

55 8 B EHS 2 B B R R
FEShndk e o WASK 6 840 » TR IRINRI - R
KBFEEAT29.0 AR » AR BRI 8
W R BAD B30 AR  BFITE 196248 10
A 3 BEMREATAITE B 503 BRI o

% 8. FERBENEN RS ERR

W Rk Rk SR SR i

B | Rk R B7 R kB
g% 3% W | FEEL 29.0 m/s P, 53,0 m/fs
FIE, 350 mfs HEE, 503 mjs
ek (1947,6,22) (1942.10,3)
{1932~1976) {1962~19763
S

TRl N R » EMA N ZEREEIN
W 13 48 13 BIRIES %  WEL  BNEME
I 600 & M2 bl » —7E BB s B
HiEE » RPCME R TR AR KR SR » B—Pb
EMEE RIS - (LR RN RN
TIATS HERY R BT R AT R M A I . o kB
LIEE AHRE R » 45 500 AEZEAPG

SEEREI S R IR AL BB REEER
ABFTE R AR SRR 0

TR R RN RN BA R ST
HREABRL EEHE 6528 AERSEY 6084
AE > BAEREER o LI EESE 10
KELT » RSB R EE - ERE,
B EHEMARHRNTREY S 5 Ring
SR EE IR BRI » R 25 A~ A=
KRR s 732 AE Bl 730 A8 €%
736 AE o
AR ERGARERRET

F R i

TER IR B BT 8 - DR EHE
BT R » Mo T R s » BRIk
FEFRBRELBE o

EMETME SR BN BE TS L
0 kF BERARZEGMESSERERS
FSHRTE - BERBEESBSN R RET » 2
BISRT R BETR » BOEI0Y o e AL S B3k
BB 5 o

P BTN B A R B 2 IR e n
Fhiftewe .

- ABRET

LET B AEETIIA s BHEREISA
EOHEHE 18 A 0 JREUIK 6 A - BETROS 2 A 5 TEIEER
LA BEHEHIA A A BWEIA) o

2 4B 14 A GREEBE G A BHIE2 A
?%%SA’%%%IA’E%%IA’ﬁﬂ%I

3. 845 0 92 A (FOHER 15 A+ HRNG 494 »
EHEME S A EWER 16 A s TTEEERT AD o

4B 2 A (EERE 107 A BHER 42
Ao BT BEERS8A) o

o BE:

1A 4333 B (R 87O R B
i 43 F o+ EAERR 1,521 7 » FRATER 1,841 RS 0 22
05 8 9. mTATH 2 B9 SLEA 21K HRUE 18
B e

2.4 27907 B (e 4078 1 Sk
W 127 B 0 RMR 0,033 FY o IRORER 14606 0 - 3%
RS 12 R » nefET 3 I 0 neTHER 33 P9 MR
i5 ) -

(= B HE

1. i



(DErHEds © NBURRANTTIZ 14 M8 > 4200 4 48
18 10 89 YRR 48 BUENEH s EiE e
o B ERE AR SIMmARE K 8
{8 (B 4 TETD) » LN EE 50 &R e

(2) ~ Zrpdls - TBILOEAL 1 ROTHE ©

2. JREg

(DTG RIS © Zep DRI AERREN » HEBGR Ll
HEMERENE i ZEHENTSZACH
BB B IR o RIETREEK o

(@VFRRBRER © RITE - VAR - Sl RIRRRITR
LI RAZE R i o

()P IR LR RS < R A S RSO ST
Ji o ST e

3 Ak

LE—TEEERL B 0 IR e E kB
k> ZERANRZ GRG0 SEZEATR RRILIEE » 2N
ik BOPS R R A B 1L o R ROR R RS LR

HANE KT BHAHEET YR

BRI R S LR
a5 k| K B ~ 3 [Tszs, o v sinna] 66
N 26
bl Kk~ 25| 3~ 6, 9= 2 7
i -BIZWE| 7 -3 28
EoAR-Bag 913 4
Bz w7 !
BR~HL |7~r0, -8 4
Wik ~EF | /2~d, 2022 6
Tk -hm o, 79 4
Bu <55 (570, 00, 00 Y
SF~ B | re3~r29 7
BR-ML | 23~244 F
+ Eal /08
STHVEE T ~ )3 3~ut ki
figh - &% | 23 !
W~ ! 23 . !
- B | 27 ~23 2
BB s 14
west 188
T 18,

> BEAUARRTEA M AR RO AT » Zhigie
SAMTGERZ EE R AT - IR AR
AR % B » BT — R ERE AL A TR
W » IR ST S Bk T » SRl o

m I3

BRI AT BN AR R AN IR 15K
FEH B HLY B R AR BRI R - AL
R RS W o

TR HE AL AR e DB RN R B R F BR
KEGTEM » Tt A E RS- ONERE 0 (5
R A RS B2 SRR > R
BRI EEAR S OB R B AR -
KA R R MR DT AR
VAR » (AHOA BT LR R IR - TIRERR
BB P RERY T IEAR A (T T - 52
EEHE AR BRI IR R o BRI R R
SRR ARG TR SR 15 2
i R L T S R R T o

S MBI TR RN LA G A A ] « LRI R



lea 7ok TRk g

WA T RE Rt s

[ léc HEW » THEEIET »
IR T A — R




fi

1ée.

R PR
sk A

i

T

if

B l6d. @i - & BAOEFR |
TR R

B 16 fhBsIEE




E) THRAE R EELR B R K
W I b E IO L RB R A A
BRI TR B - WA T A
FARBOLR R » RIEB K - BT P
B TN » G AR » B
e R -

b R :

LKA © AT H R R AR s
ey MG 0 FAKEE 4,438 83 AU R A HRA A RLE
BT AR 72932 A fEHA%S
45 2R G — (P 40 TS PTG o

2. el | W RGE 71303 A - BEER
W RSB A E AL T+ SRR R 17,833
B BB L P R o

3B FBHRTAZ A —  FBELL
P ERESZE HE B EEIZA
O » WEHREEER 3465 A8 - i fg 1
555 0

4 BEM KIS » WTER & GBI
AR DA T — I/ LA o

5. 5B BT A PRI S AT T
ARG ©

6. 3k © R E SR B T P\
G ©

bl KR -

L AT B RN R 2325 &
R BRI 82 AR 2 FAR 04T AR Mo
%40 R R ABMETE - B
AT ©

2 KRBTSR © F 520 B 2172 &
R» S4R3.907 AR IS 2930 AR » £
1470 AR » PibtahT 30 AR » FHR160 AR T
HATIER 1L HE » R 7 o Bk I 57204 5
S AT 85 » R T T R
AR o

3. WEHEBE AT  SHYNHINEE T4673 AR -
T 112,148 £+ RTELAN 38,867 AR »
48162 AR+ PHEA R » WIAKHE » WS R
S PIETURE T AR Ll » Es
P RITEA T LI T

4 AGHETAL TR 380 AR 0 IR
220 AR+ T 350 AR 2 IR TL TR+ 4
BB FEE SRR o

(N BRI © EACK AT M B4
9 —F /i o

On) ERECHTE ¢ AR HIRA R EEREIG=

EAEFLH—m=Ec -
f16a,b, ¢, d, e { BIFHEBRBEAIERR
R - =

) Egb A I B TR 0 IR I
BREEEEE » EREERRDREPE B KE
Fh o Hfbhm AEEEE RO SRR o ) LR
FIESRA » TMEHER o HA AFELES R
{Midget Typhoon 2 Mame Typhoon, Pin
Point Ty phoon )— i & J& R i 42N E #E7R 200
ABMNT » B bg® 20 ARIEMEH 40 &R -

(O RV TR, 5 PR | A B iR » —
ER TRyl » DI AE R 16 A F
FRaE AT o WA A TR B A e > BRI AEE L
JeBEdEsT - BACEEET (24 B 21 B5~2288) o
BB — NG o BRI 40 0 TRITER
ZBE S BERSSIALEREREREA  BIE
FBENEEIBIGERGR o DI ina s OB R B e
STIEWE » ERTENBAGEE R » O
35 AR R R TR o2 SE e o PETHARER > bt
e RS R R o GR2FEMH 14) o

2 £ X R

o L - BIR - T (1972) 1 R EREETEG
[z TG o AR 18 5 4] 21-38,

FAme ey (1960} : RH 200mb~1030mb @';J'_T’"_
Bic X A AROMEETHE - fRkH 12458
w oy 509-517

2= : Renard, R J (1%¢8): Forcasting the
Motion ¢f ‘I'ropical Cyclones Using a
Numerically Derived Steering Current
and Its Baris, Mon, Wea, Rev, 96,
453-469,

25y 1 Arakawa, H (1964): Statistical Method
to Forecast the Movement and Central
Pressurs of Typhoon in Western North
Pacific, J, Applied Met, 3, 524-328,

g7« Nenmann, C. J (1972): An Aeternate
to the HURRAN Tropical Forecasting
System, NOAA Tech, Mems, NWS,

: SR-62, pp. 24.

#7% : Hope, J.R. and C. J. Neesmann, (1970):
Performance Analysis of the HURRAN
tropical Cyclone forecast System, Mon,
Wea. Rev. 100, 245-255,

Beb o WM o« BRETES (1976) 1 R IR iR
MR TR L » AR 22 5y 1-2 3 -
Z0-26.

L EER IR o RIS s 7ol (1976 LRSI AR
BOT{ER » MR ST BB S G R DS
61-72,



ARRBERBARERN

— ~ RIEE AL (PR3x4 KB FED -
= AR E R PURAE T 15,0007 » ALEINTE ~ &~ 3K
HREEDREBIONHERERL ¢
EsEAREZSEPURBEELZIBRIRA
PO~ JEo B 2 R PURE 1,000 R A -
A~ BEREEZERE
H EHEFSRaEL -
) BREHEEEME ENR1E2EHER e
& EHPZEE » AEBEERDL - RPFRE
BEZHER AN FRPERESBATIA
Fp e
W EEPUCERIEZNE » R .
@ BEHERESENSF ELRRTIIARS
) BEEFAT E R . BUFHE () R
i (BEEE) Rz e
B EEEZEEAIFIHERE . (BESE
id®18.5cm) <
N EEEBERRAR
7 RREEZEE ¢
B FEEBRERRESEEE » MR R A
P BRETHFEEEE  BhM1IE2EEH -
=) Bt~ BN A B — 2R F120—150
BE NG DUREKEHTEE o
W SRt R TR 12—10em » PMEARRR
& SEEEEmEE15—20cm RIFERFIR o
G A i T R i T P E B0 22+ U
iR N E 18 2 v B
THERLIRHEAS 1/2 2B -
) ECEREEREE  FADEEE—# =
SRS 18 ZIER o
W BIAERDZAE  HEHPUEERR o
(h Bz B RN
-~ RRrz e
B BRRE—ERHBEEEE -

& MEIEERRELE 12—16cm » PISEHER ©
= BREESEEE  AZREPE 12 5
MRE G2 REE o
b R R E DA B N R BT AR o
A~ XHBE  REXRBEFTBAR  BEMABBTAH
FEEIRIZ o
Ju~ R EZ GRZRE ¢
B B2ETRPEEAAEBEERERR » fffk
B Rz HAb AR o HINEEE o
B R PaRBTESD 2SR - RE
REgEnsEs s 2PEREE - (BHBA
EEI) o
STkl chl e 2R SCHREE » AR SR Bt
# > AR RIAE » InRAERE » fn (D (2)
(3) /WA Ade
Ty X HME R T IRFF o
R :—->8 1L M @D
#Fxm L1 A a
+—~ EETHZ LN 2,8, SR RFERE
s IR B CEZ R EA
+os R EFRTE TR BREAE
FAAEFEZ
=~ BAEHRAE o HARRANL m (AR) -
em(24) ~ mm(AE) ~ m* (@ HFAR) » m?
GrAARY s ccGrFAS) ~ 1 GLA) ~ gl sy
) ~kg (AFF) > mg (RE)~°C (RBEE) %
(FoHZz—) ~ppm (BEG2—8) Xz "
FRFRBK o
T~ AR hEEFE—-FERAR » MR
WHERRAREHFRNE « HRZEGERRE
Wi o BRE—-F2 B —FRKEN  Hip
H—ERENG o 2ERDIERELEFET
FREEAR » RSB RE-ERRE » K
BN B AR EEE R T RIERE o
+I S fER R LR ELRRA » RER ) EIER

o5~ R EBEHHEREREESZ



Volume 24, Number 1 March 1978

0GICAL BULLETIN

(Quarterly)

e D 3 @ et

CONTENTS

Articles

Research on Medium Range Weather Forecasting in Taiwan by Weather
Types and Its Analog Selection with Computer « v,
------------------------ Tsung-Yao Wu, Ke-Hsun Chi,Chung-Ying Hu, Hsia Cheng (1)

Forecasting the Precipitation Amount of South-western Area of Taiwan

by Means of Model Qutput Statistics «-wseerrremriiiinnnn, S. Y. Chen (25)
Report
Investigation on the Typhoon Thelma No (7704) in 1977---ereseeens Tzu-Chen Lo (39)

CENTRAL WEATHER BUREAU

64 Park Road, Taipei
Taiwan, Republic of China

ERERE | S WS> | SUmssss
SE Sk e = ORNELTR SE AT B A R A R E R SO



A & % it
% 7
s ol % = M
B x
B % |
%E@ﬁiﬁﬁ%?kﬁﬁﬂﬁ%Zﬂ?ﬁm.-"'"---------'é"[bt% RS s &RIEX (19)

W &
RERTAEREAERE

(R, TT05 ZRARRL) wreveereeen

i GREREUGSER SOERSPRILEES LUSES GRIGRERIGKERSRIGRGRI S
% A % % §
¥ £ 7 %
¥ FotEk B
B E W ¥ GRELRAL B &
B W S AT BT i
% WEE S-S A—(HR) g
8 # 5 A 8 * & !
g it ® 2 o PN 3 %
B = —— O AHO
¥ BOR % X EE A A &
¥ W % mA W= kLB &
BFE:==—-HW+t=-Hm 'g
g - R O T T T B %
IS GRICELRSRE GEURESREREERE GRERERRIGEGRE GREREGRI TR

rnrerenens (29)



REBmE o mes=y (6746 A)
% B R B o AR
Cold Wave Analysis and Forecasting
in the Taiwan Area
z £ %
Griffith C. Y. Wang
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ABSTRACT

A cold wave is defined either as the maximum temperature at
Taipei drops 8°C or more for a 24-hour period or the minimum
temperature lowers to 10°C or less after a cold front passage.

During the winter half year a Siberian anticyclone at times builds
up its strength well above the climatological average. It becomes
quasi-stationary while it moves under the direct influence of a long
wave ridge. At the same time a developing cyclone occurs along the
coast of China to induce the cold air mass moving southward to the
area of low latitudes.

Nerthern hemisphere 500 mb space mean anomaly charis are used
to determine the positions of both long wave ridges and troughs.
which are controlling factors for the formation of Siberian antcyclones:
with extreme intensity and deep lows over the Sea of Okhotsk.
Both are conditions of the occurrence of a cold wave in Taiwan.

For short range weather forecasting wvalid for a 24-hour period
the Petterssen method is used for computing the movement of cold
fronts which are associated with cold outbreaks.

Based on thermal patterns at 850 mb the movement of Siberian
anticyclones and the associated weather in Taiwan are classified into
three categories, namely:

1. A southwestward moving anticyclone is located over Sinkiang
Province with a migratory high splitted from the main one over
Central China. In this case persistent fair weather is expected to
prevail over the Taiwan area until the migratory high moves out from
the East China Sea.

2. A stationary anticyclone is located over the area west of the
Lake Baikal with an ili-defined split migratory high over the Yellow
Sea. Cloudy condition with intermittent rain is expected over the
northern part of Taiwan with a half day or so of fair weather prior
to the approach of next cold wave.

3. A Siberian anticyclone becomes a migratory high moving
southeastward to North China and Korea. The weather over Taiwan
depends on poesition of the anticyclone’s center,

ERCREPR R AR AR
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