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Shi-Yang Chen

- ABSTRACT

By using the best track beta of 19 typhoons in the region between
14 degree and 28 degree North, and west of 140 degree East, The author
tries to compare the results of CWB-80 typhoon analog model which is
adopted the weighting mean and the double weighting mean track
composite methods respectivelly.

It is found that the adoption of the doublet weighting mean method
does improve the prediction of the analog model in the data verified as
metioned above, the decrease of the mean vector error is found being
28 to 9.9% in 12 to 72 hours; again, the improvement of the mean
right angle error is from 1.6% to 8% in 12 to 24 hours and 1.6% to 26%
in 60 to 72 hours accordingly, furthermore, better results are shown in
the mean angle deviation error.

from 2.2%

Conclusion is made that the double weighting mean track composite

method is superior to the weighting mean method in the analog model.
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Computer-Controlled multi-channel Rain Rate Recorder

M. K. Tsay . I J. Hong
ABSTRACT

We develope a multi-channel rain rate recorder using
microprocessor to control PIOQO & data processing which

support the experiment of optical remote rain gauge.

_-.'ﬁ'l-j

it

AFRHEFBHE SRR R » DUE
WEZLH - kBB EE (WFEEREEE »
AR LR W B MR CREIsER
E) WHENEANEENE ARERTRE -
AR R M WA B » S
RGHEEREE (BER) AR TSRS —
AR E B EL R BERARS o

LB SR EFEREE
HISEASFBRZAE » THHA » BRFAERSE
ETLRER Y IHRTMANK - ES&TRHS
FELL B R BRI R S R TR A R
HEART - BETHiFZ S - BEERDEES
BE » MHESSEIUHEBLIEE » R ERA
Z-30 BRBIBERYE » RIS RHSHENE
ALERAE » BTG » (HEEEE » W ST
A E R  BPLESY » LESERSL T
B ; ARSI S GET R O BT
Bz R AR {E SR RS R R 58 o

= E ]
H Ik |

AFBRER Z-800CUP B4R - {#F
RAM, EPROM » iZ4% » PIO (i, #A)
EAE » Z2REINE—R -

WD FEER EPROM b » LUER R4S
S 2 AR BT ER RAM, RAM W
BN BBV RE » WA RRERRER » FAGRA
BEITH « 2 BRI A S RE S R

RAM EPROM
7-30 Clock &
) CTC Tnput.
- (=1
- =1
W
—t
3 f_. (_.‘.TC Qutput
: O =
R
3
=83
=5 & i fv] e
O o
Qo o
- [y

Interface ——

Rain Rate

Printer
Transducer

Rain Gauge

1 R

Bt » (RS RAETTRHEEE 2 RFIE - SR RE
REIF KRBz KPR R R RS
ZH. -



0.0 pf+9V-
= H Clock “'(‘H
MM 5369 | lock Ouiput 60 f,)
#HECPUZCTCRAN
20 M, !

?D j‘:r 30 pf

M

@2 Clock Circuit

+5V:

2

PA,

T yp—

B3 R @

PA, A ™ jCH,

PA; fr T | CH.

PA, ‘M & @ |cH,

FORT PA,

o A PA 4

PA,

PAﬁ

PA7

[ 4 Expasion

M TREHAR

BI=75 T R WA R AE » R RRER
—BIREHES - BREHZK - AREHBREER
200 2 224 > BAZEIBRBTABEIRGL o IR

— 13 —

Eiz.% s IBRC » TRKE » BhRBEBEs
CD 7414 g S es » BiEH B (Flip-
Flop) Z#&H Q WS mBE » % CPU &l
o i Q BEEE » ik PAO~PA3 (4%
W) WA CPU Z3HBae® ol —J ki RETEIRER,
Wi Q8% RBMZRMEK » SreBem
B 5 PIACREE R 4 3 B INEEE - B
RS A B2 AN TR - REDREEHA—E
ports W Z-80 B port » e\ IEEEE
P2 S TR « BABRAMEZ A Al
iz SN L 2 T N LA HEBY » TSRS A E
EEB S » R -
(=) BRESERE |

B B BRI B E » AR 20
P I RHE I LRI » SREEP TR AT I EE
T RERHME ; S50 RITHM RA L
T ERRHE  HCREZ MR ENEAT T 24
B SRR T
O ERIIT T B0 S PR SN 4 B SRR

% RO R R ERS S B

S
'@ CTC %1 PIO SHREMIEBIENR » &M

i CTC BRHERMRELR » S0 BEE
shifi—# » PIO Rl PORT #9§1MU/E bit
RIBATZRBENE bit B ETVENSRETR -

O &SRB R AN ER A W78 (FLAG)
Hh o

QABUTEHEREEL -

T LB REIRR -

@R EE Il JOTF) M1 e

@ (IOFF) HHE—ER ERRAEEE LM
BRI L] o

@ iR AR AR BB -

O ATRE R BRI EIREK -

OSSR 1 - (LR M RS R
AR L e

DHATERE 74 LS 74 B9 Q HHRRE -

©S B E R W R AR R T TR AR RIS
(GRREIE A o

QLT BRI » BRI R e L -
{38 PR TP B P T R FD S OB B ©

R T O S 5 T BT M PR A R o o
O fEETEN (1582 Me) BRRFTE



— 14 —

START

SET THE PARAMETER
AND- CONSTANT

!

SET THE CTC AND
P10 OPERATION MODE
|

- '
SCAN THE PIO
(PA,~PAs) FLAG

NO @ @
YES

CALL COUNT

INTERRUPT
. CTC SUBROUTINE

MANIULATION
THE TIME BUFFER

. l fNCREASE THE COUNTER ! —'l';
® _ !

1 " CLEAR THE FLAG ]@

;

RETURN

TMOT SUBROUTINE (B FIE 0 ff i /st D

START

#

[ CH SUM-—PRINTER BUFFER  |@

| CALL PRINTER ROUTINE | @

!

[TimME BUFFER —PRINTER BUFFER | @

®
| CALL PRINTER ROUTINE | _

RETURN

l

DAOT SUBROUTINE { ¥l STusam il maLs )

START

k

| c# VALUE —PRINTER BUFFER |

YES :
@
NO
————— CALL TMOT | @

!

CALL PRINTER ROUTINE ]

CALL DAOT | ® L

¥

" - | . ' RETURN
{5 Rain Rate Recoder Main Program RETURN
5 Rain Rate Recoder Subrotime

C1 T2 .3 ©& TOTAL

2 3 2 1%8 — 1085104
1 3 2 4 %16 — 105114
2 4 6 2¥5 5 10¥ 124"
TS 2 & XIS 105 1340

—
[}
3]

2% 9 .y 103 1447
I DT EIE L 08 164"
o '*;"15 — 108 164
T2 F AR 107017 4
121 2¥% 105518y
222 3K S i

18 31 2@ 29 — 10319 4%
TIVE 19 22

[ ki

BAENFHRGBERE S -
RIETEEB R A SRS AR - g
WRRIE T » BAELEFIRA RS S W
e HHf o

e

i - _ ]
o =% B B &
15

A sy BIFER i  ERAHERY
#ELF EPROM w1 - RULEERESE » &%
TR ER » 1 CTC B ESER
ZIRFTRIRN AT o EEFRSFTBRFI =482 SR - 2 RERREN T
W

M ~ & E]

KRR Z-80 LIREEZ N Ransk » &
RAZRA TR EWET SR



MERTRIEE » RUGARMRERARRZIUNENE  reference:

18 B AMRESER RTUFEMNER . 1.Z-80 Handbook, Zilog, USA.
FREEFBURENBELEN QTR E  2.2-80 Assemblely Language progra-

EHFREREMEEBER » AFERSEZERNAA mming Manual Zilcg, USA.

o REFE AT LHEE » A s i RiEd T 3.CMOS "RCA Usa

HEITT - ARBHEASLHNE - HE EEMRA 4 TH#THEREREZHE ) TEH =
PR T AR » ARNERBR BB IEEET A~ EARE  REEW 25, 1-7, 1979.

~ i S BIEBREATIE (EFENERD » 8R 5."An optical rain gauge” Ting-i Wang,
fhos peRgn L (e sh MR TM R 2 IhEE % . - etc, Proceedings of Intenational Ci-
TLER R O REAETLETETE - EEMRER rcuit and system Colloguium, IEEE,
B > Bi{HdRER  BENEWE - _ Taiwan ROC, 1979.

e e e o sl o A A A N N o o e AR A i o S s -

%R A
AAREF -
R H -

e et A e S e e 5 e e o i P e et



— 16— HeBEE LSS (72438)

K Eﬂ‘%f"f'j¥‘EL‘Eﬂ4w@ 4R

&%

B (8117) 3

AR

Report on Typhoon “Agnes” in 1981

ABSTRACT

A report on Typhoon Agnes (8117} Will be discussed.

_ Agnes typhoon is a moderate tropical Cyclone occurred on 00007 17
August, 1981. It Caused a lot of damages for the southern part of Taiwan
deduced from strong Southwest Currents when Agnes left. An objec-
tive prediction for Typhoon Agnes is also verified in this report.
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Table 3. 12+ 24+ 48 hour’s forecast right angle error summary for Typhoon Agnes in 1981
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Table 4. The wearher elements from CWDB'S staions during Agnes Passage
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H A E | 8905 31. 04, 05| SW | 137 31, 06, 59 | 830.8 20.8 100 SW 8.3( 3L 07. 00| 80, 17. 20~31. 13 50 | 16.8 80. 15 16. 30 6.7/ 31. 156. 40~30. 15. 50 405 80, 10. 30~81. 10. 25
¥ B ] 999.00 81. 15 00| SW | 126 31, 14, 40 | 999.0] 29,1 -86 SwW 8.5 31. 14. 45
= % | 099180, 15 10 [NNW| 9.0 30, 16, 46 | 999.4] 297 83 Nw ! 60| 30. 17. 5O | 54y 81, 04, 04. 50| 47|81 04 05~81 04 16| 7.8 30, 17. 28~31 09. 00
W OE Ly ({30529 81. 15 20| W | 144 31 15 20 |30529 128 1000 W 7.0/ 81. 18. 40 30.2) 81. 14. 15. 00| 13.4{81. 14. 50~31. 15, 00 | 1251 30, 11. 50~81. 17. 0O
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B % | 9994 31, 03, 50| SW | 10.8( 8L 15 8510027 288 82 W 9.4 81. 00. 50 7.9 3L 1L 12. 401 3.6 31. 11. 56~8L 12, 06! 124 51, ¢7. 06~31L 17. 00
R i | 993.3) 31 00, 48 \WSW| 415| 81 01, 47 [ 9936 25.8 g1 WSW| 3830 31, 02. CO 0.6) 81, 07. 07. 14 0.6 81. 07, 04~3L. 07. 14 0.6/ 31, 07. 04~31. 07. 14
4o @& | 9945 31. 19, 25 |SSW| 19.631. 09, 31| 9973 2.4 83 SSW| 115 8L 09. 40 81 09. 30~81, 09, 401 9.7 3L 13. 14. 46 | 8.6 3L 13. 55~31, 14 05| 195l 30, '22. 43~31, 15. 00
E @ | 992.1) 51, (3. 30 |85W| 163 3L 12, 50, 9955 29.7 700885W | 87 81 12 40
& o | 9918 3L 04 00| S 204 81, 12, B8 | 998.2) 3803 80 5 12,0/ 31. 18. 00§ 81, 11, 20~31. 16. 30 7.7 29. 18. 18, 00 5.3 20, 17, 20~29. 17. 30 7.7 29. 16. 48~29, 17. 85
#9927/ 30. 02. 20| SE 6.3 30. 18. 12| 9984| 381 64 SE 4,0/ 30. 18. 20 17| 29. 17. 18, 00 | 10029, 17. 10~29. 17. 20 | 2.0 20, 16. 44~31. 07. 25
% By | 992.6) 81 05 %0 (WSW| 181131, 0L b8 | 993.2 300 65|WSW| 120/ 81. 01, 50 4.0 30, 18, 19, 55| 1.4 30, 18, 55~30. 19. 05 | 100 30. 15. 35~51. 03, 1§
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Table 2, The Meteorogical Summaries of C. W. B stations during Typhoon Clara Passage.

B K R & (mfs) ‘ ¥ & (10mfs) I |

- B OE R E BOoMm & R A (mfs) 3 x BOoK # (mm) B ok M &
|

BE|R ® 4 RE|RE R K S FEE|RE MK RO RE| 8 B S B K AE B MBS R A B HEE B A0 0w HEs w 9K B B SFE B £
¥ 10069 21. 14, 50 |[ENE| 310/ 21, 00. 30 [1009.6| 243 97 E 200 21, 14. 00 | 19. 17, 00~k w1 280/ 21, 21. 00~21, 22, 00| 8.1/ 21, 16, 55~21, 16. 55 | 905 20. 13, 30~ 4
# B [1005.3) 21. 16, 35 | NE | 20,0, 20, 22, 09 [1009.3) 251 98 NE | 117/ 20. 21, 55 | 20. 06, 55~21, 21, 01| 28.5 20. 21, 29~20. 22, 29 | 83 20. 21. 40~20, 21. GO | 2415 19, 09, 05~32. 13. 50
3 | 914121 16, 15| S 240 21, 03, 43| 9151 212 100, S 13.5) 21. 03, 20 | 21. 03. 20~31, 09. 00 | 419, 20, 21, 20~20, 22, 20 | 127 20. 91. 60~21. 22, 00 | 4280| 19. 18, 47~k =
b5 7K
¥ F 3910058 3. 14, 00 | NE | 194 21. 06. 30 |10067 222 98 NE | 7.0 21, 05 50 385 20. 2L, 00~20. 23, 00| 120 20. 1. 40~20, 21. 50| 817.3 19. 19, 40-31. 14 00
-3 Jk |10047) 81 17. 03 |{ENE| 16| 20. 23. 22 |1008.0, 256 95 ENE| 7.8 a1 02. KO 46.0, 21. 20. 00~21, 21, 00| 160, 21. 20. 30~21. 20 .40 | 208.3 23. 07, 10~21. 24 00
;i # 10004 3L 03. 55 | NE | 181 20, 11 29 10047 233 78 NE | 120 20, 08, 20 | 20. 07. 10~20. 13. 00 | 87 20, 19, 6O~20. 20. 50 | 1.3 20. 20, 20~20, 20. 30 | 157 20. 0S. 40~21. 07. 20
i gr | 9904 21 02 20| N 5.6 20. 19. 40 (10014 266 88 N 3.0 20, 20, 00 3.3 21, 13, 00~2L 14 do 0.8 21, 13, 30~21, 13, 40 | 138 20. 12. 14~21. 14, 10
# ¥ | 9988 21. 05, 15 | NE | 188| 20, 20. 00 [1001,4 3264 81 NE | 114 90, 19, 40 | 20. 18. 80~20. 21, 40| 1.8 21, 06. 00~21, 07. 00 | 07|81 11. 30~21, 11. 40 | 90 20, 21, 55~21. 14. 10
A A | 8914 20. 03, 00| NE 89/ 91, 08, 02 | 8038 199 93 ESE| 6.0 29 17. 00 5.0/ 21, G7. 00~21. 03. 00| 1B 21, O7. 50~G1. 08. 00 | 229 20, 11. 40~20. 15. 40
A ¥ | 9992 21 03. 58 | NE | 2070 20. 23, 07 [10015 263 90| NE | 125 99, 23, 55 | 20. 16. 50~21. 0L 20| 56 21. 12, 00~2L 13. 00 | 26| 21. 12, 48~21. 12 58| 17.7 20. 10, 30~2L. 20. 25
-4 % | 9984/ 21 08. 00 |NNE| 6.8/20. 23. 25 (10014 2500 96 NNE| 4720, 23. 10 16| 20. 20. 50~20, 21. 50| 05| 20. 1. 10~20. 21. 20| 7.1 20. 20. 35~2L 12, 30
H B2 i
% i 180321 2L 02. 35 SSE | 26.0 21. 19. 30 | 20. 18, 00~21, 20, 00§ 125 20. 09, 20~20, 10, 20 441 20, 00, EO~21. 10, 00 | 146.8 20. 02, 20~21. 20. QO
-3 T | 9991 21. 02. 15 |NNE! 7.6 21, 02. 15 [1002.1 2783 94 N 42 21, 14. 35 27| 21. 08, 20~31. 0%, 00: 11f 21. 10. 52~81, 11. 02| 125 20. 08, 24~21L 17, 10
5] B 9991 81. 04 00 | ESE| 13.4 80. 15 05 {10007 31.2 66 ESE 8.2 21. 18, 20 15.5 21, 64. 20~-21, 05, 20 45 21. 04, 40~21, 04, BO | 41.5| 20, 08, 2b~21, 19, 86
W % &l oogg 71 08. 00 N | 255 21, 00. 08 (100000 260 91 NE | 203 21. 00, 08| 19. 05 00~ @ 2.7 2l. 06. 00~3L, 07, 00 1.0 21, 06, 50~2L. 07, 00! 123 21, 02, 46~k 3
te # | 9979 20. 17. 58| NE | 26.0 20. 21 24 (10002 27.4 83 NE | 120/ 20. 22. 50 | 20. 08. 20~21, 02, 10 | 23.9 22, 24, 45~20, 23. 45| 8@l 20. 22, 45~90. 22. 55 | 1909 20. OL. 37~21. 10. 40
' i | 997.9 20. 15, 45 | ENE| 33.8/20. 22. 18| 992.7| 253 98{ENE| 283/ 20. 24, 00 | 19. 02. 20~31. 14. 40 | 12.2 20. 05. 40~80. 06. 40| 7.8 0. 06. 25~20. 06. 35 | 785 19. 17, b4~2L. 09. 15
X & 10010 20. 15, 10 |NNE| 251} 20. 16. 20 [1002.5 26.8) 87|NNE| 148 20, 15 27 | 20. 14, 00~20. 23, 00 | 305 28, 18, 00~20, 19, 00| 16.0| 20. 18. 85~20. 18. 45 | 140.6 20. 04, 07~20. 10. 40
% F1003.1 20. 16, 21 |NNE| 167] 20. 17. 06 |10041 246 95 NNE| 83[ 20, 18, 40 61,6 20. 16. 20~20. 17. 20| 215 20. 17, 00~20. 17. 10| 217.1} 20, 04, 03~21, 11, 55
# # (10042 20. 17, 13| N | 180 20, 16. 10 {10047 26.0f 90; N | 118 20, 11. 10 | 20. 02 50~20, 22 00 | 60.0/ 21. 03. 13~21. 04 13 | 19.3{ 20, 03. 40~31 03, 5O | 268.0) 0. 04. 30~22. 05. 55
yi3 # 110067 2L 17. 00 NE | 141} 20. 20, 43 (10002 264 9l NNE! 68 20, 15 10 850, 20. 11, 20~20. 12, 20| 80| 21. 21. 30~321. 21, 40| 327.9) 20. 01, 25~22. 11, &7
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A General Report on the Typhoons in 1981

oK
Fu-Cheng Liu

ABSTRACT

There were twenty eight tropical storms or typhoons occurred in the
Western North Pacific in 1981. 16 of them matured to reach the intensity
of typhoon. Following the typhoon grades®* employed by the Central
Weather Bureau of the Republic of China, six typhoons (Freda, Clara,
Elsie, Hazen, Irma and Kit) developed to be “SEVERE"; ten (lke, June,
Kelly, Ogden, Thad, Agnes, Bill, Doyle, Gay and Lee) of them were to
be "MODERATE” and the others {(Gerald, Holly, Lynn, Maury. Nina,
Phyllis. Roy, Susan, Vanessa, Warren, Fabian and Jeff) were regarded as
“WEAK”. Most typhoon tracks are parabolic or linear except four
(Holly, Tke, Roy and Gay) which are erratic. There were four (Tke,
Roy., Warren and Fabian) typhoons were discovered in the South China
Sea and one typhoon (Nina) was generated from the north sea of Taiwan.

Generally, there were seven warnings (containing sea and land
warning) issued by the Central Weather Bureau (CWB). They are
Typhoon Ike, June, Maury, Agnes, Clara, Gay and Irma. However five of
them except Gay and Irma had caused a very serious loss deduced
from landed or crossed typhoons. For instance, there were 33 people
died or damaged owing to Typhoon Agnes, which caused a tremendous
thunderstorms and flooded over the southern part of Taiwan especmlly
in Chia-Yi.

In this general report, we only roughly discuss these 28 typhoons
A more detailed analysis and explanation will be arranged in the individual
report for five hitted or affected Taiwan typhoons. They are named as
Ike, June, Maury, Agnes and Clara.
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* Typhoon Intensity Grades by C. W. B. o .
(Central Weather Bureau of ROC) HERAZBRRB A RIS

WEAK typhoon---max. surface wind 17.2 & ° FLATE (B4 857) EEAEZY > 55
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82.7 m/s to 50.9 m/s : et = B A [ 3
SEVERE typhoon:-..-- max, ‘surface wind AEREH SRR RRRPRAELR

510 m/s and above. o B o KABAT (Jke)~ A (June) ~ i
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Table 1. The Summary of typhoon data in the region of North-Western Pacific Ocean in 1981
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Table 3. The Summary of typhoon warmngs issued by C.W.B, From 196! to !970
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Table 4. The Summary of typhoon warnings issued by Central weather Bureau in 1981
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" Table 5. The losses induced from Typhoons in 1981
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Table 7. The Percentage of typhoon life |
cycle in 1881
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The 15 1200Z April 1981 500MB streamline analysis.
Wind data are a combination of RAOBS, AIREPS,
and satellite derived winds. Wind speeds are in
knots.
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181164 1203 20 | Nw ! 18 00102 1066 13 W ! 18
1800174 1985 |23 |Nw | 20 [gio7sr 7 Al 2|00/ 9.6 133.2 999 10 |[wNW
06 184 12700 98 28 [NW | 20 | m & 06 100 1312 | 10 [wNw
12 (192 1281 80| Nw | 24 (Lynn) 12 1115 1298 13 [WNW
18 (108 125.1] 971 35 | NW | 18 18 |121| 1285 | 15 |WNwW| o7
19 | 00 |208| 1248 |85 | Nw | 20 3|00 |124 1271 993 20 | NW | 33
06 |20.8 123.8 967| 38 | Nw | 20 06 132 1256 |23 |Nw | 82
12 121.2| 123.1 38 | NW 26 12 |14.2) 1244 25 WNW| a4
18 |21.8) 1227 963 38 |NNW| 17 18 )144) 1230, |23 |NW | 17
20 | 00 {229 122.7 965 88 [NNW| 22 4100 147 1222 |28 | Nw ! 13
06 |28.9 1222/ 975/ 88 | N | 4 06 |15.2) 1217 |23 |NW | 15
12 | 24.8| 121.8 980] 85 N 16 12 |15.8] 1218 20 | NW 26
18 [261) 1217/ 980/ 33 | N | 18 18 (1864 1201 |18 | NW | 23
21| 00 |26.0 1222 95| 33 |NNE| 30 5|00 |17 1192 20 NW | 30
06 |27.6 1228, |30 |NNE| 24 06 182 1178 |23 |Nw | 18
12287 1234 | o5 |NNE| 24 12 189 1171 |25 |NW | 28
18298 1243 |20 | N | 32 18 19.6 1158 |25 |NW | 15
22 | 00 |20.8] 1287 9q0l 18 | NE 32 61 00 12008 1153 % | NW 15
06 [81.8) 1272 905/ 18 | NE | 82 06 (202 1143 |25 |Nw | 13
12 {326 1292 908/ 16 | NE | 84 12 |207] 115.8 983 28 | NW | 18
81065 6 5| 20 | 06 |13.1] 130.61008 10 [WNW 18 (918 1180 |28 |Nw | 17
o 12 1188 1201 |18 lwnw 7100|919 1124 |2 |\NW|
(Kelly) |18 |18 1279] |13 lwNw 06 [22.8 1i14 |15 |NW
30 | 00 |13.9) 12661006 15| W | 80 12 (235 1101 |10 | NW
06 |13.8 126511002 18 | W | 27 |siosse 7 5|17 |12 194 1201 |13 jwNW 6
12187 1237, |18'wsw| b | & m 18 1187] 1284) | 15 |WNW| 8
_ 18 (185 1228 |15 (WSW| 25 | (Maury) | 18| 00 !20.0 120.0 997 18 [wnw| 15
7 8 1|00|138 1200 |15 'wNwW] 24 06 |20.8| 127.5 990 20 'WNW| 18
o6 |133 1198 |18 'wNw| 23 12 |215) 1265 o00| 23 [wnw| 18
12 1137 11868 | 20 jwNw] 20 18 {225 128.1] 930| 25 %‘V‘Vg;’? 18




. M| dupiE OBkl BT & BB i ek HEAT | &
BERAR [BE R BE BB LR et | B
.. B | ® [Heig) 2m mb(ms| A [Gkmjhy | B | # How| e |mb|mls| H ((lem/b)
19 | 00 [24.7, 1243 987 30 lwNw| 18 12 169 1174 202 23 |NNE| 17
06 25.0{ 123.0/ 987/ 30| W | 25 18 117.5 117.0 989| 23 |NNE| 14
12 -25.4‘: 1219/ 987/ 26| w | 25 6100 |17.9 1179/ 935 25 | N | Sly
118|254 12077990/ 23 | w | o5 06 |18.5) '118:4| 985| 25 |NNE| 9
20 | 00 {257 1195 | 16| w 12 |19.2) 1188/ 985/ 25 | N 9
8109%% 7 A| 22| 00 (253 12291003 15 | Nw | 20 18 [19.9) 1184|908 28| N 18
B Om 06 |26.1] 121.8) 999) 18 | Nw | 16 7100 |20.3 117.8) 908| 20 [NNW| 19
(Nina) 12 (267, 121.0( 995/ 18 | NW | 14 06 {20.5] 117.3{ 994/ 18 | NW | 16
' 18 [27.2 120.401000] 15 | NW | 14 12 120.6) 1168 998/ 18| W | 12
28 | 00 |27.6 12001008 18 NNW| 12 18 |20.4 116.1| 998] 15 [WNW| 12
81108k 7 Hi 27|00 22.5! 150.0 B Nw | Sy 8100199 1155 15
B 06 |22.8 1486/ 999 16 | Nw | 14 06 119.4 1149 15
(Ogden) 12 |23.4] 1487 999 16 |wNwi 10 12 119.0] 1141 13
18 |o45 1475 9816 | NW | 18 (81133 8 5| 7|00 204 1660 |13 NNV| o
28 | 00 |24.5 1463 997 16 |[wNw| 18 | #m 06 |20.6] 165.7 13 N§W 29
| 06 252 1460, 994 18 | NW | 16 | (Susan) 12210 1658 |15 [NNw| a2
112 [25.9) 1453 994 18 | Nw | 18 18 |21.6| 1658 15 [INNW| 24
18 |289) 1434, 985 21 | NW | 28 8100 |42.5 1655 992 18 [NNW| 24
29 | 00 |27.8 1428 984/ 93 [WNW| 20 06 |23.5 1663 18 [NNW| 26
06 |28.2 140.7 980 25 |[WNW| 28 | 12 |5¢9 165.0 20 [NNE| 82
12 |291) 139.5 980 26 |WNW| 28 18 |26.4] 1649 |20 |[NNE| 30
18 |29.4 138.1) 980 26 |[WNW| 28 9. 00 |27.9) 1647 23 ﬁbzfz%v 23
80 | 00 |301 136.6 981 26 |WNW| 28 06 |29.2] 1644 23 |NW | 23
06 |30.7) 134.7) 985 26 |[WNW| 36 12 30,2 163.8 25 | NW | 20
12 131.7| 1829 985 28 [WNW| 38 18 |30.8 1628 28 | NW | 18
18 [31.8 181.1) 988 98 |[WNW| 86 10 | 00 {31.2 1617/ 975 80 | Nw | 13
31| 00 |326/ 1209 938 18 | NW | 32 06 |31.8 1613 975l 30 | Nw | 12
02 {93.2 127.9/ 990 18 | Nw | 26 12 (323 1612 978/ 28 | NW | 10
811152 8 A 3| 00 .26.0 1460 988! 15 | NNE| 8 18 (32.8 160.8/ 978/ 28 | NW | 11
.3 % 06 |27.7 146.6i 985 18 INNE| 10 11} 00 ,33.00 160.1] 978/ 25 | NW ;, 9
(Phyllis) 12 |28.6 1469 985 20 | N 20 06 [33.3) 159.7[ 978l 25 | Nw | 15
18 | 29.7 -146.7] 985 20 INNW | 20 12 (839 15900 /23 | NW| 17
400|810 1455 930 20 | N 20 18 |34 1582 |20 | NW | 18
06 |32.8) 145.2{ 980 18 | N 20 12 [ 00 |34.8 -157.1 20° gl‘{}"; '17_
12 (88,8 1456 15| NE | 36 106|851 1560 |18 | NW | 15
{18 |847 146.2 13| NE | 38 12 (366 155.2 18 | NW | 15
: 00 |36.5 1450, 980 13 ENE| 24 18 {36.2 1547 15 NW | 15
811282 8 J 00 |15.8 1158 998/ 13 | 4 | = | . 1300 869 1542 15| NW | 15
B 06 |157| 1148 99815 (INNE| 6 [81145% 8 H|16 |12 {10.3] 131.9] 99418 [Stary
(Roy) 12 |151] 115.2) 998| 15 |[NNE{. 6 wnoom 18 |19.0] 1315 992 20 (Stary
. 18 (153 1160{ 998 18 | = | (Thad) |17 100 [19.5 1523/ 990{ 23 | N | siy
5|00 158 1168 994/ 18 [NNE| 4 06 |20.5) 132.4/ 090| 23 | NNE| 8
06 /163! 117,2 994] 20 |[NNE| 8 | 12 |21.0| 1330008830 | N 11




— 47 =

b

. N, S : - opy N fke 2 WA St A
MR AR o O BRER AT B smam | L ROUE R e R
U | B | W ] s (mb|mfs| 7 |Ckm/b) B | ® |iEse| s |mb|m/s| Ji (em/b).
18 1310 193.6 980! 30 | NE | sly 18 {00 |18.8 1111 16 (WNwW| 4 -
18|00 |215) 1330, 972 33| N | @ 06 [18.8] 110:8 18 [WNW| 4:
06 [22.7 1337 070 86 |[NNE| 11 12 |18.4] 1104 |18 [WNW| 15
12 230 1336 970 36 | N 15 18 |183, 110.2 18 f‘:ﬁg"‘} 15
18 |23.5| 1335 970| 38 | NNE| 13 19 | 00 |18.9 109.6 18| NW | 18
19 | 00 [24.3 1341 965 85 | NNE| 18 06 [19.2 108.9 2 | NW | 13
06 |25.0] 134.3 960| 85 |NNE| 13 13 |19.6) 1083 20| NW | 15
12 1255 134.6/ 960| 35 |NNE| 18 18 [19.8) 107.6) 991 23 [ NW | 18
18 | 2.7, 134.7| 955] 35 | NNE| Sly 20 | 00 |20.2) 1069 991| 28 | NW | 20
| 20 | 00 |26.00 135.2) 956 48 | NNE| 12 06 1208 106.0) 998 15
06 {26:1) 136.8 960 35 | NE | Sly .| 12 {215 10511008l 10
12 26.41 136.2] 960| 35 | NE 81175 8 A} 26 | 00 [16.2) 1441 13 (WNW| 20
|18 27.1) 1863 960 85 | NN ¥R 06 |16.6] 143.1 15 [WNW| 18
21,00 27.5 1368964 38 | NE | 10 | (Agnes) 12 {169 1420 15
106 |28.7| 187.2 965 35 | NNE| 20 18 [17.8) 1408 15
12 |29.3] 137.5) 965! 35 |[NNE| 18 27 | 00 |17.3) 1397 9og) 18 [WNW| 24
18 {300, 137.5 968 35 | NNE| 18 06 |17.1 1383 994 20 |WNW| 26
2 |00 306| 1379 969 38 | NNE 19 12 |18.1; 1369 990| 28 | NW | 32- -
06 |3L1| 1379 970( 36 {NNE| 18 18 |18.9] 136.8 990/ 33 | NW | . 28
12 {9241 138.6 970E 38 |NNE| 28 28 | 00 |19.4] 134.9 988 25 | NW | 15
18 34,4 139.5) 970 33 |NNE| 38 06 [19.9] 134.0! 985 25 | NW | 19
23 | 00 {38.1 1408 970| 33 |[NNE| 78 13 (20.4) 1327 985/ 28  NW | 25
- | 06 |421) 1403 970[ 30 |[NNE| 78 18 |21.0) 1817 977 80 | NW | 23
12 |46.8 141.5| 965 28 |[NNE| 80 29 | 00 |21.6! 1310/ 975 83 | NW | 17
: 18 [49.3 1407| 960] 20 |[NNE| 82 06 [222 130.1 976/ 38 | NW | 20
81168k 8 F(.16|06 |23.8 15468 |13 12 229 1289 o76| 35 | NW | 21
W | |13 252 1664 |15 18 [286 1281 970 35 | NW | 19
(Vanessa) |- 18 | 26.5) 1667 20 30 |00 |24.4) 127.9; 982 35 | NW 23
17 {.00 |27.4) 158.2 996| 26 06 |24.9 126.6 968) 45 | NW | 15
|06 |28.3) 150.5 983 28 | NE | 23 |12 |26.6 ‘126.1] 966 45 | NW | 15
|12 {203 1603 038 25 | NE | 25 |18 |263 1253 952 48 | Nw | 19
|18 302 1813 23| NE | 22 81|00 |27.2) 124.8 ool 48 INNW| 19
18001311 1632 |23 | NE | 26 06 [28.2 1243 650| 48 [NNW| 19
06 {819 1636 |23 | NE | 26 12 |20.2 123.8] 050) 48 |NNW| 15
12 {328 1660, |23 [NNE| 25 18 |29.8) 123.2) 950 48 [NNW| 10
18 {33.7| 1660 |23 [NNE| 18 9 g 100|308 1230 950 45 |NNW| 10
19 | 00 [34.6] 166.4 28] N 20 | o6 |30.9] 122.9| 955/ 40 f’ﬁw 5
06 |36.6 1669 20| N 12 (812 12290 956/ 40 | N | 10
12 |18 |NNE . {18 (817 1280 955 35 N2 o 10
81165% 8 Hi 17 (.00 |179 1128 |13 [WNW| Siy 27| 00132.2 123.2) 960 33 |[NNE| 11
w4 | (06 |17.9] 1122 15 |WNW| Sly 06 {32.7] 1237 975/ 80 | NE | 10
(Warren) 12181 1117 - | 156 (WNW 4 12 {330 1241 76 38 | NE 16
18 [18.2 1.11.4f 15 [WNW| 6 .18°783.9| 125.1 980 %5 |ENE| 20




. [ N N g g > N . N Py B
KR 2 B | AR %ﬁ%ﬁ 17 % T B R AL [l Bk :Efr &
T U 8| % o] s b |ms| % |(km/h) | | % [ o mb|mis| 58 |(km/h)
811858 9 4| 3|06 226 1582 994| 23 lwnw| 47 : 18 224 '116.3L 065 85 §§IV§ 19
k& 12 |228 1533 992 25 "y 20 [8130 © £ 19 |00 |29 1683 |13
(Bill) 13 1233 151.3) 900) 25 V_‘gg‘fv 25 OB 06 | 25.4 167.5 15
© 14|00 237 1503 sssl_ 26 'wNw;, 17 (Doyle) - 12 | 25.8 1689 15
06 |24 149.3 980 28 | NW | 28 i% 262 1168.2 18 |WNW| 13
|12 {245 1488/ 975' 33 | Nw | 28 20 { 00 |26.5) .165.2 20 'WNW| 16
18 (2656 147.3/ 970 83 | NW | 28 06 |26 6] 164.2 23 ' WNW| 16
5[ 00 |26 1464-96til 36| Nw ! 20 12 [26.9) 163.2 006 26 | NW | 15
08 |27.0] 146.0 961‘ 88| nw | 93 18 1271 1623 900l 28 | NW | 18
12 |280 145.8 960| 43 ﬁ\?lgv—‘; 22 21 {00 |27.4| 1615 930] 30 NV_V,N 9
18 (29.4 145.5| 960 40 [NNW| 25 06979 161.3| 970 38 Ni‘g 9
8 | 00 [30.9 145.7 960 43 | N 30 12 285 1618 970/ 85 | N 15
106 |32.6) 146.1| 965| 40 Nﬁm 36 18 {99.0| 161.8) 970/ 38 |[NNE| 13
12 [34.7) 14720 970, 85 | NNE| . 40 22 | 00°| 29,5 1625 064 40| NE | 17
18 [37.0| 1485 970, 30 | NNE| 70 | 06.129.8 1634/ 964 40 | NE 28
7 (.00 |385 152.8 978 25 | NE 70 12 130.8 164.6/ 970! 38 | NE a2
. 06 |400; 1576 080l 20 | NE | 73 . | 181322 1659 975/ 38 | NE | 40
8110%% 9 H 15! 06 [11.1] 139,5(1002 13 .23 |00 |83:8 1675 980 28 | NE 53
Bk R 12 |11.8 1387[1000| 13 06 [36.0| 169.5/ 980 35 | NE | 68
{Clara) | 18.111.6| 136.2 999 18 [WwNwW| 28 12 |38.9| 1825 08kl 23 | NE
- 18 | 00 1118 135.1| 996 18 |[wNw| 20 ‘ 18 |41.4] 176.9 990 g0 | NE
06 |12.0| 134.2( 996) 18 \'WNW| 15 [8121%% 9 H| 24 | 08 [10.7} 146.01002 13| W | Sly
12 1128 133.6 996| 18 'wNw| 12 RE W 12 |11.1] ‘145.4) 908 15 WNW/ 10
18 |12.5 138,00 996 18 |wNw| 12 (Elsie) 18 [11.8] 1447 998! 15 (WNW| 18
17 1 00 [19.7) 1329 996, 18 'WNW| 12 25 1 00 1115 1441 087 op (WNW| 14
06 |13.0] 1315 990 18 [WNW| 17 06 [11.8 143.1] 990 93 (WNW| 17
12 |18.3] 130.6) 990 18 lwNW| 17 12 |12.10 142.2 990 o5 (WNW| < 177
18 |13.6 1207 985 18 |[WNW| 17 18 |12.4) 141.4] 980{ o5 (WNWI 17
18 | 00 |14.0] 128.8) 979 25 'WNW| 17 267 00 |12.7) 140.3) 970, 35 'WNW| 20
06 |14.5 1280, 970 35 NW | 17 06 |18.0, 139.3' 965 55 WINW, 20
12 |15.1) 127.2 970 40 | NW | 20 12 |13.3; 138.3 960 g8 [WNW| 14
18 |15.9) 126,93 965 40 | NW | 20 18 {185 137.6 950 45 (WNW, 14
10 | 0D |16.5| 1253 950: 48 | NW | 19 27 | 00 |14,0] 187.0) 930/ pg | NW | 18
06 |17.9) 1244 0501 48 | NW | 19 06 1146 1869) 908 g5 NNW| 12
12 117.9 123.6 930, 48 | NW | 20 12 |15.5 136.6 900/ 68 INNW| 17
18 | 183 122.9' 024/ 658 | NW | 20 : 18 116.1| 135.9 900, 68 ﬁgv}’ 16
20| 00 |18.7| 122.0; 924 58 | NW | 15 28 | 00 |16.7) 1858 893 72 {jﬁ@' 18
.06 [19.1] 121.2( 924 58 | N€W | 18 06 |17.1f 1849 893 75 INNW| 9
112 [19.5) 1205 940, 51 | NW | 16 12 |17.8) 1845 895| 72 NNW| 13
18 [20.1) 119.5 94545 | NW | 18 |18 |185 134.3/ 895 7o'§1§lw 14
21| 00 |20.5 1187 956 38 | NW | 18 29 | 00 |19.6]- 133.7] 805/ g8 NNW| 18
06°]20.8 117.7 960, 38 | NW | 20 "] 08 |20.5 133‘2f 895 65 [NNW| 20
12 /215 1169 965 35 | NW | 18 12 |21.4 -132.71 905 65 NNW| 18




. R | DR [momodl ) % | E ol B | ®
BELH SR R B BH 23 —- (R E
S | | e e (mblmfs| A [GemfB) B | B ek s [mb|m/s| 77 [(km/ D
18 |223 1322 010, 63 |[NNW| 18 19 | 00 196 132.3 950 45 WNW 15
30 | 00 |232| 181.9 915 60 INNW| 18 06 1199 1815 945 45 |WNW| 15
06 |a¢4| 1817 915 60 NNW| 18 12 | 204 130.7] 945/ 45 ';V’g%’ 18
12 |25.4] 1818 934 58 §1§TW 19 18 [20.9 120.8 947 45 | NW | 18
18 |26.6| 1325 924 556 |NNE| 28 20 | 00 215 1290 947| 45  NW | 18
108| 1|00 |27.8 133.6 925 53 |[NNE| 28 06 | 219 1287 947| 45 NNW| 16
06 (28,8 1352 942 43 | NE | 42 12 |22.8) 148 6 948 45 N§W 16
12 |30.2 197.6 942 43 | NE | g 18.128.7) 128.8 950| 45 |NNE| 18
18 181.4 140.6 942 38 | NE | 48 91 | 00 {24.6) 1200/ 963 45 |[NNE| 18 -
2| 60 |38.3 1441 945/ 33 | NE | 68 | 06 {2560 1295 953) 43 |NNE| 22
08 |36.0| 1485 950 28 | NE | 70 1% |26.4 130.2 958/ 43 | NE | 42
12 [80.2 1528 955/ 2 | NE | 76 18 |27.8] 1316 960/ 40 | NE | 84
18 |42.0 156.0 955/ 20 | NE | 76 22 | 00 {209 133.4/ 960, 38 | NE | 40
gigows 10F| 12 | 06 [10.6 1821 10| W. | Sly |e124g 11| 18 | 00 |14.4( 1519 8
T 12 (108 1806 |13 W | Sly' | & = 06 [14.7] 151.2 10
(Fabian) 18 |11.0; 119.0 18 |WNW| Sly (Hazen) 12 |14.8 150.8 13
13 {00 |11.80 117.4 15 |WNW| 18 : 18 1159 149.811003] 15
06 |11 e' 11581000/ 15 'WNW, 32 14 | 00 |15.4] 1490 16 {WNW| Sly
12 117 114.11000| 18 W 92 06 |15.6| 148.4 15 [WNW Sty
18 |11.6] 112.3 994 20 \WSW| o8 121157 1482 998 18 | NW | 10
14 | 00 {115 1109990/ 23 | W a4 18 |15] 147.8 992/ 18 | W 9
06 |11.6] 109.7/ 894 18 | W 24 15 | 00 |154) 1462 090|283 | W 9
|18 11.9i 108.4 995 13 \WNW| 23 06 |152) 145.3| 985/ 28 ' WSW| 15
81235 10| 14 | 00 |10.8 1481 13 18 145 1443 9790 30 | Sw | 28
= i 06 |11.6 1481 13 18 |18.9) 142.8 970 33 WSW| 84
(Gay) 18 12,6: 1488 |15 |16 |00 13.4 1410/ 960/ 40 | W | 30
: 18 13,8 147.8 998 18 | Nw | a2 " |06 |13.4 139.8] 955] 48 'WNW 26
15 | 00 |14.7 1471 998L 18 NW/| 22 |12 |13 4 187,68 oBs| 51 [WNW| 26
8 15‘4‘ 146.3 998 20 | NW | 92 18 |18.8 1362 955 48 [WNW. 26
12 |16.2 1453 998 23 | NW | 22 17 | 00 [14.3, 1348979 45 [WNW! 26
118|168 1442 _996| 28 | NW | 24 06 |14.5| 133.4] 980 43 |[WNW| 26
16 |-00 [17.2) 142.8 992 28 \WwNW| 26 12 1146/ 132.0 985| 40 lWwNW| 24
06 |17.3 1413 992 25| W | 1b 118 l148 1306 985 38 'WwNW 16
12 [17.3) 140.7) 980) 28 \WsW| 15 18° 00 |149] 120.8/ 986/ 33 | W | 18
18 |17.3 140,00 977, 28 | W 12 06 114.7| 128.7] 986| 28 [wsw| 20
17 | 00 {17.2 139.2. 975| 30 (wsw| 12 ‘12 |14.2| 127.6) 986) 28 | sW 17
06 [17.8 1387 968| 30 'WNW, 12 | 118|139 1967/ 987j 28 | 'sw | 14
12 |17.9, 138.0. 068 33 'WNW| 12 : 19 | 00 |18.7| 1259 975/'38 |(WSW| 15
18 {180, 187.3 968 33 WNW| 12 C6 18,5 '124.9) 975 35 | W 22
. 18 | 00 [18.1] 136.8 960! 38 'WNW| 15 118 |185| 1237 975/ 80 | W 18
06 |18.8| 136.0; 960 38 ' WNW| 15 C |18 |14 122.7| 985 28 |[WSWI .24 -
12 187 1827] 960 43 'WNW| 15 20100 134 1218 986/ 28 | W | 28
18 |19.3 133,2I. 965 45 WNW| g7 06 13.61' 119.8 98:5; 28 [WNW| = 80
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RE AR o OV L ) laéfr!snm- BB | SO0 [l 6| g
o | ] s momis o [y | || [ e ] s | mbms: 5 [Clkm/)
\ - 112 j240] 1188 090 25 'WNW| 26 18 |140 1486 |18 | NW | Sy
- 18 | 1458 116.9l 000 23 [WNW| 28 12300 |13 9l “148.1:1006[ 18:] W 20

21| 00 |14.8 115.4’ 995 28 (WNW| 30 06 |13.8 1463 ‘15 |[WSW,| 24
06 |156 114.0:. 995 23 | NW 28 12 136 1452 - 115 'WSW| 30
12 |16:8 1125 995 20 | NW | 26 - |18 |134] 1435100415 {WwSW| 36
18 (189 1112‘1000 18 [WNW| 24 24 | 00 [13.2] 1417/ 999718 | W 38
i 22 100 117.6] 11011004 15 [WNW| 20 06 |133 -130.8 99918 (WNW| 382
S 06 |18:50 10921006 13 | NW | 20 12 |14.0) 1381 999 18 jwNw| 32
81208t 117)19 | 00 |13.0,.148.41003| 8| W | 25 ‘18 {147 136.4] 995/ 18 'WNW| 34
7/ 35 06.113.3/ 14811003 18 | W 18 251 00 1151 1347 995 18 [WNW| 84
(Irma) 12 (13,7 146.91000 23 |[WNW| 22 06 |15.9) 13281004 18 [WNW' 32
18 [13.9 1457 996; o5 W 18 12 |16.9) 1311 15 | NW | 32
20 [ 00 |18.5) 1444 996I 23 'WSW| 15 |- 18 118.8/ 129 61‘ 13 | XW 38
06 |13.41 14401990 23 \WSW| 94 [81275% 12H, 10 [ 18 | 9.8 14771000 13 |[NNW| .5
|12 |185 1428 990! 28| W 18 B O#F [ 11400 98 1478 098 15 INNW| 4
18 {14 0] 1414 930' 0! W 22 (Kit) 08 (102 147.8 996/ 15 | NW | & -
21 | 00 |13.8) 1405 968/ 33 | W 18 12 | 10:4 147.7; 994 18 | NW 5
06 119.9] 139.3 985/ 35 | W 18 18 1107| 147.5 884 20 | NW 5
12 1187 1384 o951) 43 | W 22 12 | 00 [11.0] 1473 992 23 | NW 5
18 |13.5/ 187.0 950 45 | W 24 06 [11.2) 147.1 992/ 23 | NW 5
22 | 00 (13.8] 1355 935/ 68 | W 28 12 | 115 146.8 990 25 | NW 7
06 |13.2 1843 910{ 63 | W 29 18 |11.8) 1464 990/ 25 | Nw | 12
12 (1235 1325 905/ 65 | W 29 18 | 00 (122 145.8 990 25 [WNW| 17
18 |12.4| 1312 905/ 68 | W 30 06 [12.4 1449 990! 28 [WNW| 16
23 |00 |125) 1295 907l 68 | W 23 12 |12.5) 143.8) 990 28 'WNW| 15
06 1126/ 128.6) 910 63 | W 33 18 (126 142.0 990 30 'WNW| 1%
12 [13.3) 1265 920 63 [Wool 33 14 | 00 [12.8 1422 980 83 | NW | 10
18 1140y 124.5 935| 66 (WNW] a3 06 |18.1] 141.8) 980 35 [NNW| 10
24 100 |14,5 123.5 938 48 |[WNW| 928 12 |18 5 1415 970/ 40 (NNW| 10
06 |15.2| 1222 940 48 [WNW| 32 18 |14.1| 1415 965 43 [NNW| 10
12 |162| 120.8) 945 38 [WNW| @22 15 | 00 |14.6 141,5) 965| 45 | NW 8
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Report on Typhoon “Andy” in 1982

With some features during its landfall on Taiwan

ok B . #
Ching-Chun Yao

ABSTRACT

Being the tenth tropical cyclone in western North-Pacific ocean in

11982, Andy was the first typhoon which affected Taiwan in the year.

Originally, Andy was generating over the waters near Guam as a
tr0p1cal disturbance on 2lst July, and soon deepening to be a tropical

.storm within thirty-six hours when its vertical structure was well-
defined, For another four consecutive days in developing on the warm

seas, Andy upgraded to be a typhoon and indicated a very low pressure
at 915mb at its deep core with maximum sustained surface winds 60m/s
near center and gusts up to 72m/s, and meanwhile took its course
heading towards Taiwan,

By 5 a. m. on 29th, typhoon Andy was eventually making landfall on
southeastern coast of Taiwan and subsequently travelling the width of
the island in the south,-Six hours later; it moved off the shore south-
west of Taiwan by 11 a. m. and left for central Taiwan Strait,

Due to the significant destruction by strong frictional retardation
over land and the cut-off of the energy source from ocean- during the
landfall, Andy rapidly downgraded as a tropical storm by mid-night
when it approached the coast of Mainland China and filled to be a
tropical depression over land six hours thereafter, that ended the whole
story of Andy’s life,

In this report, some intsresting features whith occurred during
Andy’s affection on Taiwan were found as the follows:

1, Not only did Andy keep its track consistently towards west to
northwest, but also it showed a gquite steady state in speed, the move~
ment of typhoon Andy seemed to be at a high rate of predictabiiity,

2, A surface “eye jumping” which hapened right after that it have
crossed over the Central Mountain Range was surveyed by using a
meso-scale analysis technique,

3, The strong gusty winds encountered over Taipei when Andy
was approaching the island, it possibly produced by the coincidence of
the orographic nozzle effect in northern Taiwan and the strong circul-
ation winds to the right front quadrant of typhoon Andy itself,

4, The meso-scale secondary lows induced by terrain were evidently
to intensify and prolong the precipitation and the strong winds locally
while typhoon Andy affected Taiwan.
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Table 1. List of Typhoon Andy's Movement
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Table 2. Forecast position errors on
Typhoon Andy in 1983.
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Table 3. The wearher elements from CWB’S stalens during Andy Passage
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A Discussion of Rainfall Data ‘Abquisz'tion and Resolution

Jrom Hydrologic Forecasting Viewpoint

E I S
Henry Fu-Cheng Liu

ABSTRACT

The rainfall is a fundamental meteoroclogical phenomenon involved
in the hydrologic cycle and helping to generate the thermodynamic and
dynamic forces in the atmosphere. Thus, forecasting rainfall always
has been an important aspect of operational river (usually refers to
“flood”) and weather forecasts and warnings.

This paper is to review the technigues of rainfall observations and
the accuracy requirements. The problem of raingage network density
is also in detail discussed. In recent decade, radar and satellite data
used for estimating rainfall are intensively studied, particularly in qua-
ntitative precipitation forecasting. For the purpose of hydrologic
forecasting, these voluminous data accompanied with raingage data
should be processed and archived by computer to bring them to be
very useful files. As this paper stated, the resclution or accuracy of
rainfall data for hydrologic analysis can probably be solved by increasing
automatic or semi-automatic stations and other remote sensors in future.

Finally, we will briefly mention the systems of automatic observing
stations and automatic data processing or transmission in Taiwan’s

area.

=

"""ﬁf.l- a

WEEH KEHEEH (rainfall or precipit-
ation forecasting) BXEFER -HEEEHH «
RAXBHIBALB LS NEFAR CLEE
BEEFE) TSR IEERITSBEBENE—
FEH MR ARETHRS LrgA (Input)
Bx o Qi BEBRAERERRLRNEE
TEEC BTG 1 BRI - ERIEARRESERE
BRERNEERE

REGANEEENEMRE » FEARRE
&5 -~ ZREKTIR - £HRTEHKTE - E8A
R~ EE - REERERBRNEATREHEHN - &
ZEHWB L FEWEBHNTES (raingage or
pluviometer) 3L 1070 45 » RGEEHEH
#ibE « HBEATR R EREEENER o Bt
EEBANNENSGEEEEY  Brhbds R

PO R A ML S BRI YRS — R
BAR I B A E R RN SR KCTRER
HERHES » TRE—EEBHAESL o ELHE
¥ BREAASEERET  WhRERATEES
P s fE— BT - ST » B EEREAR
Pk B R AN B B AR AU o

EW T (Subtropics) S » b
W BB ESEHRET RS (KW
6~12 /NIFHITT LI N o B MK TELR -
ZERE I TR AL A A B T B 2 e AR) 0 3
HRS » - BAREAY HERE  BET
REAREIRS o FEK  INBohES » i
BATRAEEE » ADIHOSEH » AT E  —BR
TEEET » STREEEE (0 71 £ TA—OJ &
BERROIAKRIE) o BANRBAERR IR » 82
MR BT  HERIERR ] A
ST L (3 AR AR o



BTG KFEGT A » BIEAETR TRk 1

EEET » E—HIRT B R R B »

R ZIE REE R ATHH (Quantitative Pre-
cipitation Forecasting, QPF) UL X7TH
SRB o LAEBHFLEH P ETRENRE

AL THE R TR 2 IR ES SﬁﬁﬁlfﬁiEZiﬁlﬁ
BRI RERBZIESE ChR AL RE ERE

) Bfi#if e H&Tﬁu@*ﬂﬁﬁﬁiﬁﬁfﬁﬂi%ﬁﬁﬁﬁkﬂ

PR A AR EANA ©
ThKXFEREZERRBAH

—EZ » KATRFBRZEERE o il
BAEEINS 1980 47 4 J37E L84 e T BRI K ST
#WIFH® (Symposium on Hydrologic Fo- =

recasting) * BHENTRMEELE : REXRS ©
BIE TKIER (Hydrologic cycle) _EFE

FEHTKRE (quality) FiE (quantity) @7E#H
S B - EHEET KL TR KR
TN K TR S o BEWE » EUIBEREE

HIRGME » 255 (pollutants) 2 BRG] »
HERERRERE § Ti#E « AFEZRAF
BYGRE » KNERERABRORER LIRS
(flash flood) ZEFEEMEAA (HaK~ KIEE
B) BEMEE (water supply)e
Kohler (1958) B#iiki—frAksrTHMBHE R
W7 (RERIRE TR AL ARE (Tead
time) LAYREME o R SENE (PHI10H
) BRI (ARERRRED Eﬁ?ﬁﬁﬁﬁﬁﬁﬁ—l“
A EHTE— :

(HB%—"?‘—:I"ﬂ%HE%Eﬁ%ﬁﬁ%%ﬂéﬂﬁ‘é%%ﬁtmﬂh

(2B SR B T AR (b4 ~ HkE) %
2 MR KT Z B o

" (3) i[iﬁﬁf’?%—%ﬂﬂ%&éi?k&%ﬂ %@ﬁﬁ
hEH

AR THFES & o :

(5]%&@?&&1%%*2%@&5@%% °

(BEEEATIEERHR

AT R EET S R T E 2R o

"B BEE—

(RN KB R R ‘W’F%ﬁﬁ e

(QEEFTHE M AT T o '

BIAIBE TR o

T makk (Precipitation) s RERE

TR OR) BKEE o
()RR KA T3 o

E-HR2AE

TS T B e 22 3 R Rk o TRE G R
s R ERMER S AR REE LA ERR

CHEBZRE e

ABERE 2K R EBRERE RS 31
B KA
BTH BT B W% MBS %
*mrmjm%mgﬁ% By HBEEEM

o FTEL » FERCTRE VB AL & (rainfall)

BNREE WAk HE (B TR o

BARK () 28 » FrH B4 O AR
B GD o ABENRES  MAEESEE—
SEHE (specification) o FiEMmA R BruEHH
IR RIS — RN R PO ORI A Ve ok B
SRS T A B o JERR BRI B AP ok C
W) A RS AT Y LEE (depth)
FER GRES . 1972) » BRIEERMEEER
HREEMTIRE o Mk o IEBEkEEN A Ak
KB ERIETRMSEEN  BIAES o R

- RHEEF RN R RS » 25 B SRS
(B (sample) » BEEARRIBRNEL—HE
- (defined) WH LKA FHEEE . BTER

H o (PEAEE s DRERENIS IR EEE
HEEo &%Eﬁ&%%&ﬁ%ﬁ PR BRI A
BARR (RRER) o

ME2HEELFER » THLFAE (B HER
(dip rod)TERHER » RIEEEPFERD o
—RHEREEE 0.1 AE Bty skiE 01 AEZW
BHBL [T (trace) BR THEBWRL - &
HREN (-1 &R > MHET00T|000] o -

WMEIREEMARRE » £ ~ BREHE L
(in) REs2%nr (BB point & » M0
0.16 IJ& 16 points) » EREREMBELEERYE
MAEIET s DAER TS CHEAE (mm) R
o ERLL 1 =254 AET R AR o THEE
TR & MREE AR 2 58 » ATBSERTRE » W
FREEEREIRE 21 BE—Kk (LHEERE
9 R~ » HERETTF—A~—F -~ —~BH
W= ME BRI o '

%ﬁﬁg%(@)Z&%ﬁ&ﬁ =Wy



400 FEE o BRI N RSB WAL ELA
B o REWMTHMAEETFEE (Pluviogr-
aph) ~ BIEATEE « HIRATREMLE . £
FENE2ER (BEE  NERE (1979
WEHOE TSR ETRABREREHERS AR
EF o HERRFE A EREAREWNET - H
# AMeDAS v (&g 1982) o

s |

(bR {c)BRC M EE
B—: BRNE AR

Measuring rainfall instruments

@ﬁﬁ%

" Fig. L.

BAESE e » BB Hpgrest ¢
RS —-EER (B) NBENTE o
PR ikl e (ralnfall rates) HiEE
RiBA B (Intens1ty) °

SEAEK » AER I T BB S A B LR RO
o ¥TAMEI% (Punched-tape recorder)
A6 4 T R B TR R B B A (-
ital code) HAEME LT » ABMETFILE
AP HEER (translator) yumua@%aﬁgﬁ@,
PR B A o :
LT R aﬁﬁmﬁ&%@xﬁ%aﬁz~
» B ENOERIE » EEN  DORB 2 R o
RIBB AR RESas (WMO) # » #aW
B8 B SR R B T U

(U RAR AT R L+ HIHE 50 &R
P > AT 1 ARENS o

()T B R » WRESAN (8%
) BiE o '

(3) 8 B2 A HE » IR BTEDILE LSRRt
‘He

() B B AEEHKTE o

(5) B RIRS » ZEAETEBLAERE R SR o

(6IZERS B TS 2 B o

I

(MEREZERTBE » REZ MR
%O ".'*1"'”" “r..'.‘.“;nu

O ERHSACERYE

FARRT BB » DRREREERE A E R
BT - (ETTHE RS e HIFRES - 0
P ARFEARE  BRMEE S EBREMEIEA -
Gz Rs ABEAREE  WASGERE
WMO BLAXAREL » HWREENZ ERSR
& (accuracy requirements) BT AR
1204

(AR TURSH 2 B+ 1 mm (0~24
AN il R

2WERF L 1 min/h (GF 5 ~10~ 15~ 30
B 60 £4E) o
- Bk R GORD eSSBS TR R
ABRB—EREZELME o Huff % Changnon
(1973) ERESBERT/L (Urbanization) &
AR Bk BB  RPHERARE : LR M
Lk BIEE S BEKE (B) MHERE
S —EAR » BN 2 RAREA » BTEE
CE MR E L EREEER o iR (1976) &
FETARAY RS 5 BETRAEE ) RER

F—BAE » SRR B A TR
i 2R o BB SRZAH  AHEERE
% (MBS » HREREE TR 12 585 o (2)
HEMWNERES L TR BRAEERS - 3IR
BBOAR  WEZWEDS BFE) o

20 ¢

1B cmmmee H M (m/8)
. 2 Fezk & (mm) .
16k
14
12 i
”: ~e
1t ™~ i
. r'\" 1\|
3 !
Fi
¢ '/\ "’ “\ { \
# ot
ra \ /S LY R [
'\“ _.r" v “ \!
o
[ 8 .\ :/
N """"/. "

4 b 8 10 12 14 16 18 20 22 2%

B e : 6142 8 AISHZILHIE Rk R L
Figz. 2a. The relationships between winds and
rainfall in Taipei, on 16 August 1972



s}  tmamee B Fim/ s
© pmee—n f2 kSt m@)

2 .-.../\\\
. -
A TP T u
]
L] 8 RATIR LU I L) 20 22 24

B—b : 614 8 B 17 E ek i Jm S o ook ik

Fig. 2b. The same Fig. %a. except date for 17
August 1972.

Middleton % Spilhaus (1970) K8BH
MBS A BB MEREGEE AR ZIBA
THEA (B=) + PEEHER R IR K R AR/
B 200 s BRABCARER -

Jb
it
s
18
L]

2

flome of il inches per bewt
(<] 2 e 9 [t 15 8
B=: B iRREERE s
Fig. 8, Rate error of the tipping-bucket rain
gage L

REEAH - ﬁmm@mmﬂﬁmxﬁmimm
AMERER (variability) » BE [ & fk—
R LAOEE > LRSS R RS T
HISB LR o FE— a8 » BB B P MR Ak T
3 (type) o MRE A TELIE (B AR ASRIER -
B R R R - TRER
W (1981) FREM & HEA 4 » BISEA R
AR~ £ ~ F ~ BRRREN » HEEmREY
BT R B AR S B R 8 AR &
BRI o Changnon & Huff (1980)
BRIBL MENET SRR EF SR
HIBEERE () o BLESR= BT (TRW

REER~ RW BEW - R+ SBEMmMNGSE)
#ER R THinois A9 400 <050 1A ARG Kk
R R AREARS » BRBD s RZHFR o
00— -7
go
&

40

b1

» 1 11 o o aalt
[ 3} 0.2, 0.5 1.0 20

BT - RS SR R R U E e e
(g Changnon E Huff, 1980) "

Fig. 4. Relations between relative va’fiabi]ity
and precipitation type on a 400 mi
network in Central Illineis. -

LA R BB E A2 SRR A WMEE
& o EHHREERELTHEANERT » $4H
HTA (B) MW » WHHAKB D E o LT14E
81 10 H1RE 1l B7RHORERAE (B
W) ZENHERSE (B—) THEF F—h
MREESR (Z%) HiERem RS
(7 2B) > EEBRRERERARREE
HUEILPRESRARDLES (RFR) 2k
WE e Wi (R 6 AR) ZMmESE S, E%LJ.
L2 B o
ﬂaﬁ"?ﬁaﬁﬂZEﬁiﬁ%ﬂ(ﬂiﬁ&ﬂ%ﬁﬁ@ '
At » RIVREERS TREEL (generalize) BHZ
TR B RAHE ? OB Hudllow & Arkell
(1978) # GATE (GARP Atlantic Tropical
Experiment) ZWoR » FURBALE EHE
RATER AN » BTREBHBE (10~120
) REHERWERMZ 2R TS RHE  ERE
TRRIRSE G MET » BEAGA HERET
SRR/ B A LREHEE (EEAMMNE
FIDBAERRRIESE » TTH B s ik
KRRAIR) » TIERREBRLEEE

F - TRE WA HE s

FLPARSC BT » W2 B AR B K T
TELIRIER o BUL » IR RE M K BR 2 R FET
Sl BRE ? MR RRREY 454 RN



#1 1 LAE AR HERIR (ROE BRIk

" Table 1. Observed rainfall in the northern Taiwan stations

Hb L E 0 |8 B o Bl 8 RIE#E | HREES Fo N [
B ROB | hRESE | DRERR E MR | R H B | ® W | kBB
1 - 1.8 T T 03"
3 05 2.8 T T 0.3
3 — 480 163 2.5 18
n 4 95 35.5 19.0 70 8.3
5 ~ 36.0 10.0 45 88
6 9.0 36.4 7.0 18 2.8
7 8.0 37.8 9.5 15 08
8 15 427 15.0 53 41
9 25 88.6 11.3 0.8 Y
A 10 60 89.1 10.0 30 95 .
11 43 285 9.5 1.0 70
12 05 48 2.3 T 70
13 T 9.4 0.3 0.5 0.3
14 T 02 T 0.3 -
15 — 0.5 T T 0.3
+ 18, 1.0 7.5 2.5 25 15
17 3.0 18 6.0 18 10
18 T 0.9 T T 0.3
19 — —~ T T T
" 20 T 15 T T —
: 21 0.5 28 T 15 T
=] 22 T 2.1 T 0.8 0.3
23 0.5 14 0.3 18 0.6
24 6.0 13.0 3.5 13.8 17.8 '
A 2 48,0 8861 2125 50.4 845 2338 |
1 10.0 198 115 10.3 56
R 2 6.0 313 7.0, 26.0 155
q 3 27.5 417 28.5 85.0 39.1
4 37.0 17.0 49.0 20 15
i 5 15 171 8.0 05 08
= 6 05 0.6 0.8 T T
5.0 7 | - 0.1 08 T T |
N 82.5 127.8 100.1 " 123.8 63.5 108.0
@ £ 130.5 513.7 3126 1742 127.0 326,
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