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Table I. The averaged GMS-5 water vapor channel gray level data in May, June, July and August, 1996. The spatial

area is from 100°E to 140°E in longitudes and from 10°N to 40°N in latitudes. The water vapor channel

data arc counted by 256 gray levels.
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Fig. 2. The (a)seasonal, (b)May, (c)June, (d)July and {¢)August averaged water vapor channel data. The water
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Table 2. Basic statistics of the water vapor channel data in the areas of A-E. MEAN is area mean, MAX the

maximum gray level within a specified period of time, (MAX-MIN) the difference between the maximum

and minimum gray levels within a specified period of time, SDE the standard deviation of the data within

different area averaged within a specified period of time, DV the difference between 00Z and 12Z data

averaged within specified ares and time,
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CHARACTERISTICS OF THE UPPER-LEVEL WATER VAPOR IN THE
AREA OF THE EAST ASIA AND WEST PACIFIC: 1996 SUMMER

Chi Pan

Computer Center

Mong-Ming Lu
Research and Development Center, Central Weather Bureau

Taipei, Taiwan R.0.C.

ABSTRACT

The characteristics of the upper-level water vapor in the region within 100°E-140°E and 10°N-
40°N are analyzed. Our results show that within this region the wettest atmosphere is over the
Indochina peninsnla. Over the western Pacific, the contrast between dry and wet atmosphere is
particularly clear within and without the Pacific subtropical high, The low-frequency fluctuations
are particularly clear around the Pacific subtropical high. Over the South China Sea, the Water
vapor distribution is far from uniform. The atmosphere is wetter near the Philippines than other
part. July is the wettest month in this summer. A water vapor index, M, is defined for identifying
the onset of the western Pacific monsoon. MI is based on the ratio of deep convective area within a
domain with a fixed area. It is found that the onset of the western Pacific summer monsoon can be
defined as the end of the period of dry upper-level atmosphere and the beginning of the wet period.
In addition, the characteristic paths of water vapor transportation revealed by lag correlation
analysis suggest that the land and sea contrast be the most important controlling factor of the paths.
Finally, our results show that the areas where extreme variations in water vapor tend to occur do
not randomly appear in the region of analyses, Instead, the areas are well organized in the western
Pacific and north China. These areas are the areas with particularly clear intraseasonal variations in
upper-level water vapor,

Key Words: Water Vapor Channel Data, Asian Summer Monsoon
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# 1, S TREIRS 76,2 7 Bt s -
Table 1. 54 earthquake reports broadcasted by the TREIRS.

Auto-picking

Manual-picking

Date Origin Lat. | Lon. iDepth ML{ Lat. Lon. |Depth|ML| Reporting | Tr
Time {(N) (E) | (km) N) (E) | (km) Time |(s)
03/05/96 |14:53:35.3 |23.99| 122.30 8 |6.5(24.011}122.23 4164
03/05/96* |14:54:05.0 {24.44]| 121.31 0 (6.0
03/05/96 [17:33:30.9 124.02| 122.16 5 (6.1(24.02122.18 716.1
03/05/96* |17:33:30.9 |23.90] 122.26 29 |6.4
03/05/96 [21:19:53.5 |23.02] 121.38 3(4.9123.02}1121.39 3150
03/11/96 [01:29:30.8 12491 |122.161 102 (4.7|24.89[122.04| 110 (4.3
03/26/96 |15:42:11.7 |24.26] 121.89 33 |4.5(24.28121.81 38 [4.6
04/07/96 {16:55:39.0 {2347 120.65 0 (5.1123.471120.67 215.0
04/19/96 07:26:23.6 [23.71]121.79 32 |14.8|23.691121.82 35 14.8
05/26/96 07:36:45.0 |24.56| 121.67 60 |4.5|24.531121.64 60 {4.6
05/27/96 |18:36:40.2 | 24.19| 121.56 18 [4.1]24.20] 121.55 15 14.1
05/28/96 21:53:24.5 | 2410 121,53 18 [5.5(24.111121.53 18154
05/29/96 [21:56:16.0 [22.73] 120.67 36 {4.9]22.771120.65 27149
06/09/96 [01:30:28.4 {24.03| 121.60 48 13.0124.061121.57 46 |5.0
07/06/96 [01:27:06.7 [22.63]120.27 4 15.5[(22.65]120.50 36 |5.5
07/21/96 [05:11:59.7 | 24.47| 122.56 48 (49124521 122.42 67 15.0
07/29/96 [20:20:58.8 [24.48 ] 122.31 60 16.3]24.491 122.29 60 16.4
07/29/96% {20:20:57.8 [24.52| 122.47 38 165
(08/05/96 118:41:17.0 12322112170 25 149123211 121.49 44 15.0
08/06/96 |03:19:55.3 123.57|121.58 27 [4.2]123.57|121.52 25 (4.3
08/10/96 [06:23:08.6 |24.07| 122.31 0 |5.7|23.88|122.62 33|59
09/05/96 |23:42:10.2 (21,68 121.44 40 [7.0121.90] 121.40 5167
09/15/96 |23:01:03.4 | 2424 121.61 14 (4.2(24.24 | 121.66 16 14.3
10/09/96 (09:29:13.3 [23.621 121.01 17 [49]23.61]121.01 17 15.0
10/13/96 [08:35:04.1 |24.12] 121.81 26 |4.4|24.121121.79 27 |4.7
10/19/96 (19:16:07.2 [23.15] 120.52 27 |4.6]23.18(120.49 12 (4.5
11/01/96 [18:07:36.3 |24.51 | 121.64 43 14.7|124.52 1 121.61 46 (4.9
11/05/96 }05:39:03.3 |23.753( 121.35 15 [4.3(23.69]121.43 12 14.5
11/07/96 [07:26:23.6 |24.29] 121.71 43 |14.6|24.30(121.73 43 4.5
11/14/96 [01:39:16.1 123.38 | 122.07 40 15.3123.421 122,08 13 5.4} 01:40:14 | 58
11/14/96 |01:43:42.5 [22.93| 120.68 014.6(22.92}120.68 6 (4.6 01:44:48 | 66
11/16/96 |00:22:46.4 |23.27|120.21 0 [4.4]23.25] 120.26 8 (4.5 00:23:38 |52
11/26/96 08:22:25.2 [24.16| 121.68 21 |5.7(24.20 121.65 21 |5.7] 08:23:22 | 57
11/30/96 {06:33:43.0 [23.89 | 121.42 20 (4.2123.86) 121.45 17 |4.2] 06:34:38 | 55
12/61/96 116:06:29.0 | 23.85| 121.39 22 14.0123.851121.39 21 (4.2] 16:07:26 | 57
12/03/96 (22:41:58.9 | 24.25| 121.69 12 141124261 121.66 25 4.3 22:42:52 | 57
12/15/96 |[08:10:51.8 |24.46| 121.90 8 14.012447|121.90 6 |4.1] 08:11:34 |42
12/15/96 [18:56:29.5 |124.08 | 121.36 58 15.0124.08[121.36 63 |5.0] 18:57:30 | 60
12/21/96 [16:05:23.9 |24.78{ 122,75 103 |5.2124.74 {12298 83 [5.4] 16:06:50 | 84
12/23/96 |08:53:13.6 (23,921 121.42 19 [4.3]123.87|121.53 21 |4.5] 08:54:12 | 58
12/25/96 113:36:01.6 124.67)121.74 7 13.8124.68| 121.73 713.9) 13:36:56 |54
12/25/96 |21:52:19.3 | 24.361 122.08 0 (4.8)124.25] 122.17 13 }5.09 21:53:20 | 59
01/05/97 110:34:23.1 (2464112224 0 |55(24.65(122.32 2158
01/05/97 |18:41:01.2 (2327 | 122.77 29 |5.5]123.041 122.68 36 |5.6] 18:42:28 | 88
01/18/97 |17:13:46.8 [24.14| 122.44 0 |5.6(23.97|122.51 715.6] 17:15:00 |73
01/20/97 |05:53:03.4 |24.15]121.70 39 (4.824.13}1121.79 30 |4.8| 05:54:02 | 59
01/26/97 |19:18:03.8 |[24.10] 121.67 25 [4.6124.09] 121.63 25|46 19:18:58 {54
01/28/97 [04:09:11.5 |24.44]121.78 26 14512444 1121.78 26 14.5| 04:10:14 157
02/02/97 |17:45:50.4 |24.69121.73 5 13.7(24707121.72 % (3.9 17.46:44 | 56
02/09/97 |21:42:28.7 |23.53| 121.63 25 (4.7123.53|121.64 26 |4.7] 21:43:32 {63
02/10/97 [16:50:17.8 [24.19 121.68 19 |5.1|24.19(121.69 24 15.1] 16:51:18 {60
02127197 |15:44:4477 12395 121.58 27 14912391 121.70 20 14.9] 15:45:44 159
03/22/97 123:37:41.9 | 24.45|121.77 9 (4.5(24.45[121.76 9 14.5] 23:38:40 {58
03/24/97 123:32:23.6 |24.17] 121.65 28 153124.191121.64 25 15.2] 23:33:24 | 60

* retrigger
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AN EVALUATION OF THE TAIWAN RAPID EARTHQUAKE
INFORMATION RELEASE SYSTEM

Yih-Min Wu
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Institute of Geophysics, National Central University, Chung-li, R. O. C.

Chen-Chun Chen
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ABSTRACT

Taiwan Rapid Earthquake Information Release System (TREIRS) has been in operation since
March 3, 1996. A total of 54 events that have been automatically processed, 3 events were
retriggered due to the effect of the coda signal of a big earthquake. This problem has been solved
by adding a new detection algorithm, Based on 24 reports that recorded the broadcast time, we
found that TREIRS was capable of sensing earthquake source parameteres and regional intensity
one minute after original time, which corresponds to about 53 seconds after the first station has
rececived P phase amrival. By comparing the source parameters of 51 automatic broadcast reports
with manual reports, we found that the locating errors were smaller than 1¢ km from where the
locating error and station gap could be fitted with an exponential curve. Generally speaking, the
station gap smller than 225° the location error within 15 km. The TREIRS will be greatly improved
on the offshore area and southeastern Taiwan when additional stations are available on Lanhsu and
Lutao. We also found that the earthquake effective response time depended on the speed of
computer’s CPU, the number of stations, and system setup parameters, It also suggests that
combination of narrow and wide region seismic networks reduce the earthquake response time and
upgrade the TREIRS to an earthquake carly warning system., We think the rapid earthquake
information release system already has reached an acceptable level. The following important work
is how to use this rapid information te reduce the earthquake damage.
Keywords: Taiwan Rapid Earthquake Inforation Release System, real-time acceleration seismic

network, earthquake response time and effective earthquake response time,
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ENEME RFEERNESE T Cloud
Tdentification | (B2) » KAZEBHRENBEUR
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LR B MR BT A - BMICIR BT P 45
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#F - RTEBLRBTFIRERFEE M - BMTCE REY
HEREATHCHRH AR LIIM » EEFNRE
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# 1. HHESREIER G BMTC)CALMet{E fi—HFR -
title description
appicat.tbk [satellite applications
barolcaf.tbk [examples of baroclinic leaf cloud systems
cyclogen.ibk |imagery from about 25 cascs cvclogensis

darwints, tbk {satellite imagery of thunderstorms near Darwin

downburs.tbk {toolbook program to run downburs.avi

equinox. thk

equinox. March 1995 - 24 hours of GMS full disk visual imagery

etcsapix, thk

satellite imagery of an extsatropical cyclone and associated cold outbreak

etctemp. thk

temperature fields associated with the above case

gmilis.tblc  [two cases studies of cald air cyvclogenesis

gravwave.tbk lwater vapour imagery

identify.tbk |identify different cloud types

isenflow.tbk

isentropic relative flow analysis example of a baroclinic leaf

karman.tbk

an example of Karman vortices in the lee of new Zealand

kinemat.tbk |Kinematics and frontogenesis

moisten.tbk

an example of moistening of a dry arca in the water vapour imagery

potinst.tbk

the development of potential instability by cold. drv air advecting over warm, moist air -

proggoes.tbk |example of prognostic GOES imagery

proggms.lbk [example ofAustralian prognostic GMS imagery

rollup.tbk

a large. upper level, cyclonic vortex in the northern Pacific

rotation.thk

the processes involved in the development of comma cloud systems

ruapehu.tbk |eruption of Mt. Ruapehu {New Zeajand)

sevis.tbk  |satellites detection of severe thunderstorms

solsticD.tbk

solstice. December 1994 - 24 lours of GMS full disk visual imagery

solstic).tbk

solstice. June 1995 - 24 hours of GMS full disk visual imagery

squalls.ibk

satettites imagery example of two squall iines (SE and NW Astraiia) and conceptual model

sunglint.tbk

satellite imagery showing good sunglint example

upprcire.tbk

some examples where the upper circulation is not shewa by infra imagery but is clear in the water vapour imagery

warldeld.ibk |world composit satellite imagery

armsl. tbk

Australian Region animated mean sca level analysis sequence

austelim.ibk

Australian monthly cyclonicity and anticvclonicity charts

austmean.ibk |Australian Region mean menthiv analyses

bintc. bk

Burcau of Meteorology Training Centre; An Overview

clouds.tbk  |cloud indentification

longwave.tbk |Southern Hemisphere 500 IWPa spatially smoothed analysis sequence

sh300.1bk

500 hPa Southern Hemisphere animated sequence

tram. thk

case study using Training Regional Area NWP Model {TRAM)
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title media
A Convective Storm Matrix ; Buoyancy/Shear Dependencies CD-ROM
Satellite Meteorology: Remote Sensing Using the New GOES Imager CD-ROM
Hydrology For The Meteorologist ; Basic Hydrology for Headwater Forecasting CD-ROM
Forecast Process video-laser / CD-ROM
Anticipating Convective Storm Structure & Evolution CD-ROM
Fire Weather CD-ROM
Marine Meteorology video-laser
Satellite Meteorology: Case Studies Using GOES Imager Data CD-ROM
Aviation Meteorology: Aircraft Icing CD-ROM
Satellite Meteorology: The GOES 8 Sounder CD-ROM
Aviation Meteorology: Low Stratus and Fog CD-ROM
Extratropical Cyclones video-laser
Numernical Weather Prediction (NWP) video-laser
Heavy Precipitation & Flash Flooding video-laser
Boundary Detection & Convection Initiation video-laser
Workshop On Doppler Radar Interpretation video-laser
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fe o BERTAETERRLER EAREFTHE
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computer ; HHHECE LB —HE -

£iE HhR H (R
Solar Energy Budget October, 1985
The Beaufort Wind Scale October, 1986
(reat Circle Navigation October, 1987
The Drunkard's Walk: A Monte Carlo Simuiation of Smoke Plumes June, 1988
A Wind Analysis Program August, 1988
Coping with Uncertainty August, 1989
The Wind Above the Willows Apnl, 1990
Estimating Smokestack Pollution Concentrations June, 1991
Calculating Precipitable Water October/November, 1991
Weaving Rainbows.. part 1, The Rainbow Beam April/May, 1993
Weaving Rainbows. part 2, Dotting the Bow June/July, 1993
Why does it rain ? December 1994/Jannary, 1995
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INTRODUCTION TQ COMPUTER AIDED LEARNING IN METEOROLOGY

Po-Hsiung Lin
Department of Atmospheric Sciences

National Taiwan University

ABSTRACT

As a result of rapid increase on personal computer users, multi-media CD-ROM and world-
wide web internet have been greatly challenging the traditional deucation system. Searching for a
way to convert computer utilities into useful tools for teaching and learning has become an
important responsibility for all instructors. Progress in developing computer-aided learning in
meteorology (CALMet) for four foreign institutions — Bureau of Meteorology Training Center in
Australia, UCAR/COMET in the United States, EuroMET in FEurope and the Department of
Meteorology, University of Edinburgh, U.K.—is introduced in this paper. The cufrent status of
CALMet development in the Department of Atmospheric Sciences, National Taiwan University is
also reviewed. It is suggested that our meteorology community has to put more effort on the
CAIL Met development.

Key words: computer-aided learning, internet, multi-media
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Fig. 1. Surface chart at 06Z 3AUG 1994
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Fig. 2. Surface chart at 00Z 4 AUG 19%4
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Ml 3. 8348 H4H8KS00EINFE M
Fig 3. 500hPa chart at 00Z 4 AUG 1994

Fig 4, Surgace chart at 007 5§ AUG 1994

— 46 —



kMt R R R PR A S Pa K - B E 5 S00hpa
SR B 5) 68 A 24 /)M 12 500hpa 5K 5% 81 (B[ 3) [L
S LIER - RUBRKEER BT ERRED
HEGRRGNHER -

- ANAARHERASR  RRESRHE LRI
AMEENEE RS LR EXTrER
g b ERO R R(ED - AR NNHBRER
BeRERAEEALA - AAABEREE - EEHRER
HEAHEYE WA Es & - PR SR R
R RS - AR HEREAT RN E - B
OERFTEEIE - HMERENSS > 53+ 2H
ch 44 B R AR - R BT
R AE A ML B (A IE BRI PE AR SRR
M B A R E KA -

= ERBEEE R EES T

EAS RO RS B S ATEH 38 8 - AT
JUNEEER (A B VD F 0000UTC) 3 50 15 o B e JaL (%

2) » HZE30/NES(/\ T K B 0600UTC) 38 B 1 71
BER, - HH AR I B I TS 38 R R B FU B L 48
R o B DU A B2 TH (T Numben) i =
(#3107 A = H0600UTCE /A H F H 0000UTC
W ERT2.5 % T5.5 » FRLUER AR —EhES
BB, » 2 M AT A M (/T & 1200
UTC)  HAEREE T KR > EEie AR
T HBHEEERE - BT R SR,
BEUHIEERE GRS -

BRI SRR RS RN A=
H0000UTCE /i A+ F 0000UTC) » 2 # pats
B (H6) » {8 SMIBEEE - BT L PG IL A L
HOBPARE S & M T Al A O RS » SEA B
¥R TR K RS S

BEHE AT o 5 S AR R R
b A S RS20 T30 HAE A 0 R R
bR B (/R /A 1200UTCH ) S5 16 I 48 19 15
W o REAEHE AR — WS -

B 5. 8348 H5H 8HFS00H A . E
Fig 5. 500hPa chart at 0500UTC OF AUG,, 1994

— 47 —



B 6. SEASE IR E
Fig 6. The best track of typhoon Doug
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Table 1. Warning schedules issued by CWB for Typhoon Doug
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F 2. HISEEEIGE - B - B BEEBERSTERR
Table 2, The best track information of Doug

B (2 i) R ol | BARME | BREL | BRF4 | H8EE
LR (hPa) (m's) am) (knt/hr)
080306 153N | 1392E 998 35 100 260 5
080312 1538 | 13848 992 45 100 270 8
080318 153N | 1374E 985 60 120 270 10
080400 153N | 136.4E 978 70 150 270 10
080406 152N | 135.5E 970 70 200 265 9
080412 15IN | 134.7E 965 90 250 265 8
080418 I5IN | 133.6E 955 95 250 270 1
080500 153N | 1324E 945 95 300 280 12
080506 157N | 1313E 940 105 300 290 12
080512 163N | 1299E 940 110 300 295 14
080518 170N | 128.4E 935 115 300 295 16
080600 175N | 1274 930 115 300 300 1
080606 180N | 126.4E 930 115 350 300 1
080612 187N | 1257E 930 115 350 315 10
080618 198N | 124.7E 935 110 350 320 14
080700 208N | 123.8E 935 105 350 320 13
080706 220N | 123.1E 938 105 350 330 14
080712 23.5N | 122.8E 945 95 300 350 15
080718 250N 122.1E 945 95 300 335 16
080800 2578 | 1219E 945 90 300 345 7
080806 267N | 121.7E 950 80 250 350 10
080812 276N | 1217E 958 75 200 000 9
080818 280N | 121.8E 958 75 200 010

080900 288N | 122.4F 970 70 200 035 10
080906 304N | 1233E 975 60 200 030 15
080912 30.8N 123.6E 078 60 200 025 8
080918 314N | 124.4E 978 60 200 050 9
081000 324N | 1247E 982 50 150 015 10
081006 33.3N 124.2E 932 50 150 335 10
081012 33.9N 124.3E 985 45 150 010 6
081018 340N | 124.4E 985 45 150 040 1
081100 340N 125.1E 985 45 150 090 6
081106 340N 125.2E 290 45 150 090 1
081112 340N | 126.0E 990 40 120 090 7
081118 343N | 1263E 992 40 120 040 4
081200 343N | 125.0E 992 40 120 270 1
081206 33.6N 123.5E 995 30 120 240 i4
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Table 3. The eve fix data for typhoon Doug by CWB Satellite Center

F2E(Z) i Fidiy PCN 5 T
B By THCI#
08030600 15.3N 139.2E 5 25/25
08031200 15.6N 138.2E 5 35/35+
08031800 15.4N 137.3E 4 40/40+
08040000 15.5N 136.4E 3 40/40
08040600 15.3N 135.0E 2 45/45+
08041200 15.2N 134.3E 2 45/45
08041800 152N 133.4E 2 45/45
08050000 15.4N 132.5E 1 50/50
08050600 15.8N 131,1E 1 55/55
08051200 16.3N , 130.0E 1 60/60
08051800 17.0N 128,58 1 - 65/65
08060000 17.5N 127.7E 1 70/70
08060600 18.2N 126.4E 2 70/70+
08061200 19.0N 125.7E 2 65/70
08061800 19.8N 124.5E 2 60/60
08070000 209N 123.8E 1 55/65
08070600 22.1IN 123.3E 1 55/60
08071200 23.5N 123.0E 1 50/55
08071800 26,6N 122,0E 1 50/55
08080000 255N 122.0E 3 50/55
08080600 26.7N 121.7E 3 45/50
08081200 27.1N 121.8E 4 40/45-
08081800 28.0N 122.6E 5 35/40
08090000 29.0N 122.7E 5 35/40
09090600 33.6N 123.9E 3 20/25
08091200 30.3N 123.6E 6 25/30
80091800 31.5N 125.0F 6 20/25
08100000 32.5N 124.7E 4 20/25
03100600 33.6N 123.9E 4 20/25
08101200 33.9N 124.1E 3 20/25
08101800 33.9N 124.4E 5 15/20
08110000 340N 125.0E 4 15/20
08110600 34.0N 125.0E 5 15/20
08111200 34.1N 126.7E 5 15/20
08111800 34.4N 126 9E 5 15/20
08120000 345N 125.2E 5 15/20
08120600 33.6N 123.5E 4 15/20
08121200 33.4N 122 4E 5 15/20
08121800 32.3N 121.2E 5 10/15
08130000 317N 120.4E 5 10/15

fffZE : PCN:Position Code Number
T#.CI#:Tropical Number,Cuttent Intensity Number (¥£{7:0.1)
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# 4. EHEFEGR
Table 4. Radar eye-fix data for Typhoon Doug
by Hualian Radar Station (46699)

B M 85 2
070800L | 21.0 123.9
070900L | 21.1 123.8
071000L | 21.4 123.6
071100L | 215 123.4
071200L | 21.7 1233
071300L | 21.9 123.2
071400L | 222 123.3
071500L | 22.4 123.3
071600L | 22.6 1233
071700L | 22.9 123.3
071800L | 23.1 123.1
071900L | 23.4 123.0
072000L [ 236 122.9
072100L [ 23.9 122.9
072200L | 24.1 122.8
072300L | 24.4 122.7
080000L | 246 | 1225
080100L | 24.8 121.9
080200L | 24.8 121.8
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# 5. EMERE AR SR EEH R TR A R
Table 5. Error statistics for CWB and dyanmic models on typhoon Doug
H#EM | PE MODEL EBM CVBE & fadk
(Z) 240 8F | 48.06F | 24.0EF | 48.0EF | 2408F | 480K
0306 158 285
0312 174 513 204 305 203 308
0318 202 343
0400 279 725 01 450 158 254
0406 80 128
0412 267 342 388 527 88 147
0418 144 248
05600 159 177 479 712 138 263
0506 125 343
0612 38 11 97 391 78 356
0518 63 &
0600 77 88 32 284 54 169
0606 104 31
0612 178 296 46 186 155 83
0618 113 97
0700 131 210 224 677 hh 238
0706 37 283
0712 116 324 224 644 82 271
0718 202 382
0800 320 526 235 584 192 414
0806 231 349
0812 297 529 222 231 #
0818 252 fk
- 0900 322 523 173 280 304
0906 197 157
0912 131 476 67 192 169
0918 127 110
1000 158 477
1006 230 552
1012 304
1018 177
1100 ‘ 154
P34 192 367 183 451 155 260
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#£ 6. EREAEGHNSEIES RBHERREFE

Table 6. The meteorological summary of CWB's station during typhoon Doug’s pas sage

R {EAR(hPa) B R, AFAE e A7k (mm) FEE 7K R (mm)
B | AR [BEREL) BR | EEos) BEREERGOP) RBC), BE | B |REews) R | 4R (Wi ToM EaR R | S-SR
Fle | 956.3] 8/07:44 E| 60.1(8/01:48) 978.2] 26.4 9i% ESE[  41.8] 8/06:39)  27.5] 8/06:20[  11.5| 8/14:10] _ 314,617/13:20-9/04:45
g 970.1]  8/02:00 NE[ 39.9] 8/00:22] 971.5| 25.3 7% NNE[  19.4] 8/01:00]  30.0[ 8/11:00[  11.0[ 8/11:25}  246.2|6/23:10-8/17:15
TrEH | 974.4]  8/01:10 MW 31.7| 8/01:14] 976.1] 22.0 98% WK 8.3} 8/01:30]  35.5| 8/02:12|  13.5| 7/15:59|  423.3(7/04:50-8/21:00
8 887.8[  8/02:51 N 52.9| 8/01:16] 890.2[ 21.6] 100% NNH|  24.2] 8/01:21] 44.0] 8/00:01]  11.0] 8/00:30]  420.5|7/00:10-8/20:00
=2 971.0[  8/01:41 N| 34.8[8/01:58] 573.5| 25.3 91% N[ 14.0f 8/01:43[  23.6| 8/00:01 9.5 7/16:40]  181.7}7/00:50-8/20:01
FifT 981.9|  8/03:28 NW,  28.8} 8/09:59| 992.8] 24.2 96% MWl 14.0{ 8/01:56]  37.5| 8/12:14]  11.0] 8/12:36| 221.86/15:45-FH4
& 593.1|  8/01:18 MN#[  1R.B7/23:14] 993.4] 26.1 87% NNW 8.5 7/23:32| _ 53.5] 8/05:30] 13.0| 8/04:19| 243.5[6/16:55-8/19:40
FitE S 992.6| 8/03:38 WNW]  28.1j 8/05:08] 993.2] 25.3 90% NN#|  18.4] 7/22:26]  24.5] 8/05:07|  10.0| 8/04:01|  95.7|7/17:15-9/01:55
HH& [ 883.2] 8/02:06 WNIW|  34.4) 8/06:59 896.0] 20.4 95% Wk 12.8| 8/07:02|  79.0] 8/05:42|  18.0| 8/06:00] 429.4{7/10:18-8/16-05
Bl | 751.8]  8/02:06 NW]  31.5[8/00:47] 752.3] 14.2] 100% W] 30.4[ 8/03:16] 48.0| 8/11:15] 15.0] 8/17:11| 598.5{7/19:10-8/19:30
E R ik S 3 R s £ - NW|  20.7] 8/03:40] 27.5[ 8/10:00]  13.2| 8/10:30] _297.8[7/08:10-8/21:00
i $93.9] 8/02:04 WSW|  14.1f 8/10:20) 1002.31 24.5 86% WS 8.1| 8/10:25 9.0] 8/05:28 4.0[ 8/06:18| _ 31.06/17:10-8/13:10
bl 992.5| _ 7/19:02 NW[  20.2j 8s00:100 997.4] 273 81% WNW[  10.8] 8/00:57{ 10.5| 8/02:54 9.5| 8/04:40|  24.9{7/10:20-8/19:45
= 996.0 _ 7/17:40 WNK|  20.3} 7/20:19] 997.0] 28.2 349 NW|  12.0[ 8/00:30 7.0 8/01:55 6.0| 8/0i:55|  30.0[7/09:50-8/19:30
5 994.4] 7/23:16 Wl 28.2] 8/01:30) _995.5]  25.2 929 WNW[  13.5| 8/01:06]  24.5| 8/i3:28|  10.0 8/13:36] 100.5(7/08:21 -8
A | 956.6| 8/01:29 NW 36.3] smo27{ 965.01  25.2 S0 NNE| 20.5| 7/22:42| 22,5 7/05:05| 14.0| 7/15:05| 134.4[7/00:20-8/15:10
132 956.9| _ 8/01:19 W 50.9]8/00:57; 958.3] 29.3 9% WNW[  29.5] 8/01:k4|  21.5] 7/20:30]  10.5| 7/21:50;  81.0{7/00:01-8/16:03
Pt 964.7|  8/01:44 WSW|  37.5) 8/02:37{ 968.8] 35.8 40% wsw|  18.8| 8/03:00 8.5 7/08:01 3.5| 7/08:01| _ 41.0[7/07:45-8/13:10
B 974.0( __8/00:14 ¥ __39.5{8/00:34] 976.2] 38.3 33% ssw|  23.8|8r07:21]  10.5] 7/12:56 6.5 7/12:56]  34.6[7/07:15-715:50
=t 787.8|  8/01:17 SW|__ 18.9]8/06:30{ 988.8] 26.8 76% SSH 6.7| 8/11:38 2.4| 7/13:20 1.1} 7/13:30 7.6(7/07:20-8/10:10
K 984.5|  8/00:49 Swl  27.1) 8/03:461 990.4] 27.7 13% S¥ 7.4| 8/06:48]  30.5| 8/06:17|  14.5] 8/11:37| 211.3[7/07:40-8/20:00
i3 997.7] _7/18:46 WNHl  16.0f 8/02:511  999.11  27.6 88% W 10.3| 8/12:52 1.6| 8/06:40 1.0{ 8/07:12 3.5(7/13:40-8/07:40
HER | 992.3]  7/18:00 N| 28.5]7/18:35] 992.4{ 27.3 91% No[  17.5] 7/19:40 0.8[ 8/00:20 0.7] 7/15:40 3.1[7/15:40-8/08:50
il 5 952.0] 7/22:36 WSH| __40.0] 8/00:16] 0989.6( 25.2 B7% WaWl  33.5] 7/22:32 9.5| 7/15:40 5.5 7/13:35]  74.2[7/01:38-8/19:00
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Fig 9. The total precipitation amount of selected stations during typhoon Doug passage (unit:mm)

H 10, SEMEEES SIS ML RIS S A R AL/

Fig 10. Gust and average wind (nesled bar)of selected station during typhoon Doug passage (unit:m/s)
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Fig 11. Hourly precipiatation amounts of keelung (46694) - Taipei(46692) + Hsin chu {46767)during
typheon Doug passage (unit:mm)
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Fig 12. Hourly rain amount of Taichung(46749)and SunMonLake(46765)during typho on Doug passage (unit:mm)
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Table 7. The hourly weather elments of Hualian meteorological
station (46699)from 07211 to 0808L
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REPORT ON TYPHOON DOUG OF 1994

George Kuzo-Chen Lu
Weather Forecast Center

Central Weather Bureau

ABSTRACT

Typhoon Doug formed over the vicinity of Guam. It then moved approximately along a
parabolic trajectory toward eastern Taiwan. Doug intensified as a typhoon before it approached to
the northeastern corner of Taiwan and decreased to a tropical depression over the East China Sea.
The rainfall distribution asscoiated with Doug indicated that northern Taiwan, especially over the
mountain area, exhibited a remarkable amount, The northeasten part of Taiwan experienced a
maximum sustained wind up to 60.1m/s, The most significant mesoscale feature during Doug’s
invasion was the phenomena of foehn over the leeside of the Central of the Central Mountain Range.

The track of Typhoon Doug was deflected to the land area and the movement was slowed down
by the topography effect. The 24hr forecast errors of cws werel55 Km for official issues and 185
Km for dynamic typhoon model outputs, and the 48hr errors were 260 Km and 400 Km respectively.

Keywords : Best track, Heavy rain
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Fig. 1. The best track of Typhoon Kent.
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Table 1. The best track poslition, intensity and movement of Typhoon Kent,

FEE(UTC) ROAE  |du S BB R | RAREmS) | REPE(Km) fi=Fa
H|EBE | ®| du& | =g | (hPa) (Deg) | (knots) | f&#{F, | HEE | 30Kts | 50Kts | %
8 | 26|18 163 | 1268 | 998 315 3 18 23 100 | — il o
g8 |27]100| 168 | 1267 | 995 015 8 18 23 120 - iy
8 |27106| 171 | 1265 | 990 310 6 20 25 150 - e
8 |27]12] 172 | 1264 | 985 290 3 25 33 150 - R
8 |27(18}| 173 | 1264 | 985 225 1 25 13 150 - TR
8 |28]00| 17.5 | 1263 | 980 120 2 28 35 150 - i
8 |28 (06 177 | 126.1 | 978 325 6 30 38 150 - iy
8 | 28|12 180 { 1250 | 970 315 3 3 43 200 60 =254
8 |28|18| 182 {1254 | 968 315 4 35 45 200 60 g
8 | 20|00 184 | 1249 | 968 310 5 35 45 200 60 th e
8 |20|06| 186 | 1244 | 968 280 6 38 48 200 60 o e
8 | 20|12 189 {1239 | 965 300 4 40 50 200 60 e
8 | 29|18 194 {1231 | 955 310 8 43 53 200 60 o i
8 30|00 201 | 1221 | 955 305 12 45 55 200 100 | ofpEF
8 |30 |06 206 | 1209 | 955 295 13 45 55 200 100 | o
8 |30 |12 211 | 119.6 | 955 295 12 45 55 200 100 | ogE
8 | 30|18 216 | 1182 | 955 290 i5 45 55 200 100 | g
8 |31 00! 222 [ 1167 | 955 295 16 45 55 200 100 | g
8 | 31|06 226 | 1153 | 960 290 16 43 53 200 100 | thpes
8 | 31|12 229 | 1149 ] 965 280 15 35 45 150 60 chps
8 | 31|18 232 | 1128 | 980 290 16 28 35 120 - prific
9 |o1]|00| 238 | 111.4 | 985 300 19 25 33 120 - Frificy
9 |01|06| 245 | 109.9 | 995 250 15 18 23 100 - i
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Table 2. The center position, intensity and movement of Typhoon Kent by CWB,

RFf(UTC) Ul (LR | B R || AR ms) | REPEEm) fras
Ao | w| duse | smim | @Pa) | (Dep) | kmots) | AL | WEE | 30Kts | SO0Kis | #EF
8 |26 |12 160 | 1270 1000 — ~ 15 ~ - ~ D
8 12618 162 | 126.8 | 998 315 3 18 23 w0 | - | mugE
g 12700 170 | 1270 | 995 015 8 18 23 120 - | m=
g |27 06| 174 | 1265 | 990 310 0 20 25 150 - | mE
8 |27 12| 175 | 1262 985 290 3 25 33 150 — |
8 |271 18| 174 | 1261 ] 985 225 1 25 33 150 — | e
g {2800 17.3 | 1263 | 980 120 2 28 35 150 - | ==
8 2806 178 | 1250 978 325 6 30 38 150 - | mx
8 (28|12 180 | 1257 970 115 3 33 43 00 | 60 | dEs
8 |28 18| 183 | 1254 968 315 4 35 45 200 | 60 | rapr
8 |29 |00 186 | 1250 | 968 310 5 35 45 200 | 60 | eapE
8 [29|06| 187 | 1244 | 968 280 6 38 48 | 200 | 60 | chps
8 |29 |12 189 | 1240 | 965 300 4 40 50 § 200 | 60 | chE
8 129) 18] 194 | 123.4| 955 310 8 43 s3 | 200 | 60 | thp
8 {3000 201 | 1223 955 305 12 45 55 | 200 | 100 | g
8 [30]06| 206 |121.0] o955 295 13 45 55 200 | 100 | g
8 30|12 211 | 1198 | 955 295 12 45 55 200 | 100 | cHpE
8 [ 30|18 | 21.6 | 1183 | 055 290 15 45 55 | 200 | 100 | v
8 | 31|00 223 | 1168 | 955 295 16 a5 | 55 200 | 100 | g
8 13106 228 | 11511 930 290 16 43 53 | 200 | 100 | v
8 |31 |12 230 | 1135 965 280 15 35 45 150 | 60 | e
8 | 31|18 235 | 111.8| 980 290 16 28 35 120 — |
9 |01 |00| 245 | 1100 | 985 300 19 25 33 120 — | g
9 |o1{os| 250 | 1085 o995 290 15 18 23 100 - | wme
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Table 3. Satellite fixes of Typhoon Kent based on Table 4, Satellite fixes of Typhoon Kent based on
Satellite Center of CWB. PGTW, CCAA and RODN,
[ FE(UTC) i e B ET RIEI(UTO) LiLE | RR |REE
B P R/Ci-No Al H K| o | &E | 8F | sk [T/Ci-No
8 | 261730 154 | 126.4 | PGTW |3.0/3.0
8 |26 18| 164 1270 | 23025 8 | 27|00 00] 169 | 1269 | CCAA [2.5/2.5
8 | 27| 00 17.0 127.0 2.5/2.5 0s | 30| 172 | 1262 |PGTW [3.5/3.5
06 17.4 126.6 2.5/2.5 11 | 30| 16.9 | 126.6 | PGTW (4.0/4.0
" 172 126 3 050 12100 175 | 1262 | ccaa|2.5/2.5
17| 30| 168 1 1267 | PGTW |4.0/4.0
18] 172 126.5 3.03.0 23 1 30 | 17.4 | 126.1 | PGTW [4.0/4.0
8 [ 28|00 17.4 126.3 3.5/3.5 8 | 28| 04]36] 177 | 126.6 | RODN {4.0/4.0
06 178 126.0 3.5/3.5 05 [30] 17.9 | 126.2 |PGTW |4.5/4.5
06 [ 00| 177 | 1263 | ccaA[3.5/35
12 18.0 126.0 4.0/4.0
08 [ 54| 18.1 | 126.2 | RODN |4.5/4.5
18 18.3 125.4 4.0/4.0 i1]30| 17.8 | 1262 [PGTW [4.5/4.5
8 | 29|00 18.5 125.1 4.0/4.0 12 | 00| 18.1 | 1262 | CCAA [3.5/3.5
06 183 1244 4.5/45 20 | 30 | 18.2 | 125.0 | PGTW |4.0/4.5
21 [ 24 | 18.5 | 125.0 | RODN |4.0/4.5
12 189 1240 50/5.9 23 [ 30| 184 | 1252 | PGTW |4.5/4.5
18 19.5 123.4 5.5/5.5 9 2000|331 184 | 124.7 | RODN |4.5/4.5
8 |30 ]| 00 20.2 122.2° 5.5/5.5 05| 30 18.6 | 124.7 | PGTW |5.0/5.0
o 0.7 1209 5.055.0 06 | 00 ] 185 | 124.6 | CCAA |4.5/4.5
11 30] 190 | 1242 | PGTW |6.5/6.5
12 210 119.6 5050 17 130 | 19.5 | 123.5 | PGTW |6.5/6.5
18 217 118.2 5.0/5.5 g |30|00[00]| 202 | 122.3 | CCAA [5.5/55
8 | 31|00 224 116.7 5.0/5.0 05| 56 | 20,6 | 120.9 | RODN | 6.0/6.5
v 2.8 5.1 25550 11 [ 30| 21.0 | 120.1 | PGTW |6.5/7.0
1200 210 | 119.7 | CCAA |5.5/5.5
121 230 113.5 4.0/4.5 17 [30 | 21.6 | 1184 | PGTW | 6.0/7.0
18 23.6 111.8 3.5/4.0 22 | 44| 222 | 117.6 | RODN |6.0/6.5
o | o1l o0 4.5 111.0 3.0/3.5 23| 30| 223 | 1169 |PGTW | 6.6/7.0
" " 062 2550 8 | 3110000 223 | 116.8 | CCAA [5.5/5.5
o1 [ 49| 22.4 | 116.1 | RODN |5.5/6.5
05 [ 301 22.6 | 115.4 | PGTW |5.0/6.0
06 | 001 22.8 | 115.2 | CCAA [4.5/4.5
11130 22.4 | 113.8 | PGTW |5.0/6.0
23 1 30 | 24.5 | 109.7 | PGTW |3.0/4.0
o | 1 [o4a]30] 248 | 108.0 | PGTW {1.5/2/5
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Table 5. Radar fixes of Typhoon Kent,
T EEFI(UTC) FLE
uhAy | wkwk | A H By | ki | R
Sl 46744 8 30 00 | 20.1 | 122.5
8 30 § 01 | 204 | 1222
8 30 02 | 205 1218
8 30 03 | 204 |121.5
8 | 30 04 | 205 [121.4
8 30 05 | 206 |121.2
8 30 06 | 20.7 | 121.0
8 30 07 | 207 | 1208
8 30 | 08 | 20.8 | 1207
8 30 09 | 20.9 | 120.5
8 30 10 | 209 | 1203
8 30 11 | 210 | 1200
8 30 12 | 211 | 1198
8 30 13 | 21.2 [ 1196
8 30 14 1212 | 1194
8 30 15 | 213 | 119.1
3 30 16 | 21.4 [ 1188
8 30 17 | 21.5 | 1185
8 30 18 | 21.6 | 1183
8 30 19 | 21.7 | 118.1
8 30 20 | 217 | 1179
8 30 21 | 217 | 1176
8 30 22 | 220 | 1173
8 30 23 | 22,0 | 1171
3 3 00 | 222 | 1168

JE3E 46699 8 30 05 | 20.77 |121.36
8 30 06 |20.77 |121.24
8 30 07

SRE BB AL 5 I T (IR 408 » BIAR129)%) 4P
T A2 14125 | 3R 4 4 BT (L 536 2 » BT 120 »
A T R R A AR — s PR
RS MR A TS B2 8%
LR B TR — 18 527 H L4 SRR ¢
WS B SRR (LOLS) - TELL TG A9 4 10
FEALSSHOSE ¢ o B4 E] 54T T00hPazE S R 4k 5
WEE NN RS s EE S — s
H—Hii% © 7E850hPaTH - MR A FrE BT
HE R BWORS (85 ; AERRESFET 0 &
REGE RS SR B TR b - e T B
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W T — S S T (HI6) - EHS R
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Table 6. A summary of the extreme values observed by CWB's stations during the passage of Typhoon Kent.

% {£ 5 & (hPa) B P A L (mis) K B E (mis) HE (10mfs DA E) A AR (mm) 7k 4E B (m/s)

H% RO | FER OB, Be | BFE | SE | Rl 2E|BE|RA] &Y R iElkiE — /b B il 4 38 + 43 R 2432 B R 3432
B4 |1005.1 [30/17:00/29.1 |SSE 30/22:35/1007.0 [25.8 (93 94 120.2 |SSE {30/22:38  |20/09:05- 4.5 30/20:35-30/21:35 4.4 30/20:35-30/20:45 179 |30/13:10-31/02:50
e 1003.2 (30/16:36)23.2 |SSE 30/22:18]1005.6 |27.8 |84 9% |10.3 |SE 30/15:37 30/11:26-31/03:23 4.5 31/01:45-31/02:45 23 31/02-37-31/02:47 15.5 [30484:30-05:30
B 910.8 |30/19:05|35.5 (S 31/06:4119132  |223 184 951183 |5 L0650 30{16:35-31/11:58 LS 30M11:530-30/12:10 13 30/11:50-30/12:00 34 30/08:40-31/03:05
17 |1003.2  [30/16:10(9.7 S 30/314:57/1004.2 |24.3 (9095 (2.7 |S 30/13:03 - 2.5 30/11:50-30/11:59 2.5 30/11;50-30/11:59 4.5 30711:50-30/22:20
&4k 1001.5 |30/17:01|21.1 [ESE 30/17:011100E.5 |30.1 |62 96 [16.3 |SSE |31/02:33 - 03 30/11:30-30/12:30 03 30/11:30-30/11:40 0.8 30/11:30-31/02:50
T 995.1 3016:57/204 |ENE 30/15:18)9954  |34.0 (48 % 1111 |NE  |30/10:33 30/07:45-30{15:20 0.1 31/03:27-31/03:47 01 31/03:27-31/03;37 0.1 31/03:27-31/03:47
[t 995.2  [30/15:21)7.8 ESE 30/19:28/997.5 |293 (8D 9% {49 [SW [30/i11:52 - 1.0 31/03:00-31/04:00 0.5 31/03:30-31/03:40 1.0 [31/01:45-31/04:40
= 9947 |30/16:48(5.9 WSW  130/17:24[6957 [208 [81 54 (3.2 5w |30/19:06 - 2.5 31/02:50-31/03:50 0.8 31/03:10-31/03:20 3.0 31/01:30-31/04:30
B = & |888.5 3’6/17:23 193 |S5E 30/19:44/1890.4 [26,5 {5295 (8.4 SE 30/19:47 30/17:55-31/00:02 z.8 31/02:20-31/03:20 0.5 31/02:36-31/02:46 4.2 30/09:55-31/03:42
b4 996.1 30/16:11|18.5 |SSE 31/02:39/1001.2 |29.8 [7095 [11.3 |SSE |31/04:00 36/15:02-31/05:04 T 30/15:30-30/15:40 T 30/15:30-30/15:40 T 30/15:30-31/00:50
B E (9964 [30/16:36(278 |5 31/07:07)1003.8 |29.2 |71 %5 |[18.8 |SSE |31/04:01 31/01:00- 0.5 30/22:10-30/22:35 05 30/22:13-30/22:23 0.5 30/22:10-30/22:35
oE 9925  |30/16:4314.7 ] 30/26:26(998.6  [27.1 (9995 |26 |[S 30/20:21 - 1.1 31/00:00-31/01:00 07 31/00:05-31/00:15 1.5 30/14:10-31/04:10
Bef Bl {756.2  [30/16:33/13.7 S 30/13:48|757.4 151.1 [9D 95 5.3 SSE |31/01;57 - 4.5 31/01:30-31/02:30 10 31/01:45-31/31:55 195 [30409:30-
Hil 0441 |30/17:35 — - - - — - 18.3 [SSE [31/04:20 30/16:40- - - - - 92.0 [30/05:00-31/05:00
E=a::1 994,83 [30/16:19|13.4 |SSE 31/02;30,1000.8 |27.9 |715% (7.4 |88E |31/02:38 - 1.8 30/17;20-30/18:20 0.8 30/17:30-30/17:40 3.5 30/07:40-30/21:40
=i 9954 |30/15:23|20.4 |SSE 30/23:5111000.7 1284 709 |84 SE 31/02:56 - 4.0 30/16:29-30/17:2% 2.5 30/16:29-30/16:39 13.5 |30/07:20-30/21:15
=z 994.5  |30/15:48(26.6 |(E 30/17:14/995.2 1267 (87 9% |13.2 |(E 30/17:14 30/04:00- 355 30/10:52-30/11:52 17.0 30/11:28-30/11:38 107.0 |30/05:05-31/00:35
b} ©94.5 |30/13:10/39.3 [NE 30/14:40/996.4 |24,7 (93 % |36.0 |NE  |30/00:05 30/03:25-31401:17 22 31/02:05-3i/03:05 0.5 31/04:50-31/04:58 4.8 30/04:48-
HiE 9979 130/14:55(23.2 |NE 30/14:00/998.9 |25.6 (889 {122 |NE {39/14:08 23.0 30/14:35-30/15:35 9.5 30/15:05-30/15:15 123.0 §30/01:05-31/08:1¢
= 10006 |30/15:44119.7 |ENE 30/19:11|1004.3 |25.9 |96 56 {6.1 ENE |30/12:12 - 48.0 30/13:00-30/14:00 18.0  [30/13:30-30/13:40 255.5 |30/01:42-31/06:00
54 10026 (30/16:22|1219 |NE 30/16:22|1006.6 |26.1 |87 % (114 [N 30M11:28 30/00:00-30/19:00 330 30/17:27-30/18:27 19.0  |30/18:47-30/18:57 257.6 |130/04:15-31/06:00
{32 1003.9 |30/15:47|11.3 . |SE 30/1%:37)1007.1 1267 |98 9 (6.1 SE 30/19:45 - 3.05 31/01:25.31/02:25 9.5 31/0:42-31j01:52 142.0 [29/21:50-31/11:50
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Table 7.
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24hr and 48hr forecast errors selective typhoon forecasting techniques for Typhoon Kent.
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8 527 H 8IRF(270000UTC August)
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Fig. 2. GMS IR images per 24hr from 270000UTC August to 010000UTC September of 1995.
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8 F 29 H 8%£(290000TUC August)

Fig. 2. (continued)



8 B 29 8[5(290000TUC August)

Fig. 2. (continued)

3. ELE844E8 5271 82 S00hPars 21 -
Fig. 3. The 500hPa chart at 270000UTC August of 1995.
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B 4. [RE]844E8 H27H 8/ 700hPafE 2= -
Fig. 4. The 700hPa chart at 270000UTC Aungust of 1995,
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5. ELEI84478 F 27 8BS 7 850hPars 2o -
Fig. 5. The 850hPa chart at 270000UTC August of 1995.
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B 6. EEIBAGESH27H 8K A K S H -
Fig. 6. The surgace chart at 270000UTC August of 1995.
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Fig.'7.

B 7. EBI844E8 H 27 H 2012 500/700/8500PaZF 5 HE -
The 500/700/850hPa mean flow stream lines at 271200UTC August of 1995,
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8. EEI844E8 H 28 H 20052 500hPaj 2o -
Fig. 8. The 500hPa chart at 281200UTC August of 1995.
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9. HERESSHR P RESRSARECRNESTHE -
Fig. 9. The distribution of rainfall observed by CWB s stations during the passage of Typhoon Kent.
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Fig. 10. The distribution of windspeed observed by CWB ‘s stations during the passage of Typhoon Kent.
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# 8. AR BEEBATE—NE
Table 8., Warnings issued by CWB FOR Typhoon Kent.
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# 9. HRRBAEIBGCHHFRUGCERESR
Table 9. The position errors forecasted by CWB for Typhoon
Kent,
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AN INVESTIGATION REPORT ON TYPHOON KENT OF 1995

Ming-Chang Hsieh

Forecast Center of the Central Weather Bureau

ABSTRACT

Typhoon kent, numbered 9509, originated as the Sht tyhoon of 1995 in the northwestern Pacific
Ocean, also was the 5ﬁ1 typhoon warming issued by the Central Weather Bureau around the Taiwan area
this year. Kent developed into tropical storm over the eastern sea of Luzon Island in the early morning of
August 17, 1995. Adter taking shape, it then moved northwestward with staggering speed. About 30 hours
later, its intensity was graded as typhoon with an expanded near-gale radius of storm, afterwards, it turned
westnorthwestward and moved slowly. After entering the eastern portion of the Bashi Channel with an
obvious speed-up, Kent moved through the Bashi Channel and the sea of Pratas, kent landed on mainland
China through somewhere between Hong-kong and San-Tow at 14:00 August 31st (local time), then
dissipated as tropical depression at 20:00 September Ist (local time), the Central Weather Bureau issued
the Typhoon Kent warning and lifted it until 14:45 August 31st(focal time).During the warning session, the
sea-warning issues aimed at the Bashi Channel, the southeastern sea of Taiwan, the southern Taiwan
Strait, the sea waters of Pratas and Kingroen area. The land-warning issues mainly aimed at the Hengchun
Peninsula, Taitung, Kaohsiung, Tainan and Penghw. Under the influence of Typhoon Kent, the .
accumulated rainfall amounted over 100mm for eastern and sutheastern Taiwan and the Hengchun
Peninsula, As for wind speed, the maximutmn wind speed appeared at the southeastern Taiwan area and the
Hengchun Peninsula which were the closest area to the center of Typhoon Kent. Due to the effect of the
outskirt circulation of Kent and the topography of Taiwan island, strong gusts were also detected over the
northern Taiwan area. There were no major damages reporied during the passage of Kent thorugh the
Bashi Channel.
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Table 1. - The best-track positions, intensity and movement of typhoon HERB

T GV NN N IO [ TP B TR
UTC 6:3) (m/s) (km)
B0 | o | s | EE | OEO ) Gmh) Mo ™ T mm | o | -
7124 |12 19.9 148.8 908 310 26 18 23 150 —
18 202 147.8 968 290 19 18 23 150 —
25100 20.3 146.5 995 275 22 20 25 180 —
06 20.3 1449 990 270 28 23 28 180 —
12 20.3 143.6 990 270 22 23 28 180 —
i8 20.4 142.6 985 275 17 25 33 180 —
26 1 00 20,7 140.8 980 280 31 28 35 180 —
06 20.8 139.2 975 275 28 30 38 200 —
12 20.7 137.8 970 265 24 33 43 220 50
18 20.2 136.8 962 250 20 38 48 250 100
27| 00 19.6 135.6 950 240 24 43 53 250 120
06 194 134.6 925 255 19 51 63 300 150
12 15,0 134.0 920 235 13 51 63 300 150
18 18.8 133.1 920 255 17 53 65 300 150
28 | 00 18.6 132.4 920 255 13 53 65 300 150
06 18.4 131.8 920 250 11 53 65 300 150
12 18.3 131.0 920 265 15 53 65 300 150
18 18.3 130.4 920 270 11 53 65 300 150
29 | 00 18.6 130.0 920 310 9 53 65 350 150
06 19.3 129.4 920 315 17 53 65 350 150
12 19.8 128.7 920 310 15 53 63 350 150
18 20.3 12R8.2 930 315 13 53 65 350 150
30| 00 21.0 127.9 930 330 . 15 53 65 350 150
06 21.9 127.2 930 330 20 53 65 350 150
12 224 126.4 930 315 17 53 65 350 150
18 23.2 125.9 930 320 17 53 65 350 150
31 | 00 239 124.7 930 305 24 53 65 350 150
06 24,1 123.8 930 290 15 53 65 350 150
12 249 122.4 930 300 28 53 65 350 150
18 24.9 121.1 950 270 22 45 60 300 100
8 1 | 00 253 120.3 965 300 15 40 33 300 100
06 259 118.9 968 295 26 38 48 300 100
12 26.3 117.4 972 280 26 33 43 300 100
18 26.6 116.0 080 290 24 23 33 200 -
2 00 27.2 115.2 990 310 17 20 28 200 —
06 27.5 114.2 590 280 17 20 28 180 -
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= 2. HEMREREHG— SR
Table 2. Warning stages issued bu CWB for typhoon HERB
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g A 3 1] 7 29111 30 B ik - MBS
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# 3. ERIMEASEHEROYRERERC B LERME
Table 3. Eye-fixes for typhoon HERB by the Satellite Center of CWB

(10410 ot [ et | sl () dnidutll | EGr | sk
FIL I3[0 ] s | SR | WRERRE] T/CI/DSW/ HIH [ ] #uE | 88E [HEREE | TVIC/DSWihr
7129|03] 190 [1296] G | 55/6.0/Wi6 7(30(21] 238112531 F | 6.0/6.0/5/6

04] 19.0 |1295] G | 5.5/6.0/Wi6 221 239412511 F | 6.0/6.0/5/6
05( 19.1 11294 G | 5.5/6.0/W/6 23 239 |1249] F 6.0/6,0/5/6
06| 192 |1293| G | sseowis 7131[00] 239 {1247 G | 6.0/6.0/8/6
07| 193 (1292 G | 55/6.0/W/7 01] 239 11245] . G | 6.0/6.0/8/6
08| 194 1129.1) G | 55/6.0/W/8 02] 2401243 G | 6.0/6.0/5/6
09| 196 |129.0] G | 5.5/6.0/5/6 03} 240 {124.1]. G { 6.0/6.0/5/6
100 196 {1289 G 5.5/6.0/8/6 04| 2401238 G 6.0/6.0/5/6
111 197 [128.7]) G 5.5/6.0/8/6 051240]1238| G 6,0/6.0/5/6
12| 198 [1287] G | 55/6.0/8/6 061240 [1237] G | 6.0/6.0/5/6
13] 19,9 {128.5] G | 5.5/6.0/5/6 07241 |1236| G | 6.0/6.0/5/6
14| 200 {1284 G | 5.0/5.5/W/6 08| 243 |1234] G | 6.0/6.0/8/6
15] 20.0 {1283) F | 5.0/5.5/'W/6 09] 244112331 G | 6.0/6.0/5/6
16] 20,1 | 1282 F | 5.0/5.5/Wi6 10] 24,6 [123.0| G | 5.5/6.0/W/6
17| 202 [ 1281 F | 5.0/5.5/Wi6 11] 247 (1228} G | 5.5/6 0/W/6
18| 203 [1280| F | 5.0/5.5/W/6 121249 | 1224 G | 5.5/6.0/W/6
19| 204 | 128.0] F | 5.0/5.5/'W/6 13] 248 [ 1220 G | 5.5/6.0/W/6
200 205 (12781 F | 5.0/5.5/58/6 141 247 | 1217 G | 5.5/6.0/W/6
211 205 | 1278 F 5.0/5.5/8/6 151 24.7 11215 F | 5.5/6.0/W/6
22| 205 | 1278 F | 55/5.50i6 16| 246 11211 F |5.5-/6.0-/W/6
23| 206 [1278| F | 5.5/5.5/D/6 17] 24.7 [1209| F {5.5-/6.0-/W/6
7130j00( 207 (12781 F | 5.5/5.5/D/6 18] 24.7 11208 P | 5.0/55W/6
01| 21,0 {127.7] F | 5.5/5.5/D/6 191 24.7 1207 P} 5.0/5.5/W/6
0z 213 11277y F | 55/55/Df6 2001248 {12071 P | 50/55/'W/6
03| 215 {1275 F | 6.0/6.0/D/6 210249 |1205] P | 5.0/5.5/W/6
04] 21711274 F | 6.0/6.00/6 22] 251 1205 P | 5.0/5.5/W/6
05219 [1273| F | 6.0/6.0/D/6 23125211204 P | 5.0/5.5/W/6
06| 22.0 (1272 F | 6.0/6.0/D/6 8]1]00[254[4202] P | 4.5/5.0/W/6
07| 220 [1270] F | 55/6.0/56 01125411200 P | 4.5/50/W/6
08| 22.1 {126 8] F 5.5/6.0/5/6 021255 11i9.8] P [ 4.5/5.0/W/6
09 222 f126.7| F | 5.5/6.0/W/6 04258 |1194] P | 4.0/5.0/W/6
104 223 1266 F | 5.5/6.0/W/6 05 258 {1192 P | 4.0/50/W/6
11| 223 | 1265 F | 5.5/6.0/W/6 06] 259 {119.0] P | 4.0/5.0/W/6
12| 223 [126.4] F | 5.5/6.0/Wi6 07] 26,1 [118.7] P | 4.0/5.0/W/6
13| 224 112641 F | 55/6.0/5/6 081 263 {11831 P | 4.0/50/W/6
14| 225 j1264| F 6.0/6.0/D/6 091 263 |118.0( P 4.0/5.0/W/1
151 227 11263 F | 6.0/6.0/D/6 10265 |117.7] P | 4.0/5.0/8/6
16| 228 |1262] F | 6.0/6.0/D/6 111265 111751 P | 4.0/50/8/6
17| 23.0 |126.1| F' | 6.0/6.0/D/6 12] 265 [ 1173 P | 4.0/4.5/W/6
181 232 {1259 F 6.0/6.0/D/6 131265111711 P | 40/4.5/W/6
19] 234 J1257] F | 6.0/6.0/Di6 14] 26.6 11169 P [ 4.0/4.5/W/6
20| 236 {1256] F | 6.0/6.0/58/6 1512661167 P | 3.5/4.0/Wi6

fieE @ PR BB ARGOAE » PR B EEEI0B60A [ » GIRREffser
10E300EZ M -
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# 4. HOBERSPOCEEEMNR
Table 4. Eye-fixes for typhoon HERB by 47920,
47937, 46699 and 46744 radar stations

E% M (UTC) HBR ¥ o ik sk
A 8 | & SERBR
7 1380 | 14 22.8 126.4 %35 8 (479200
15 22.7 126.3 ”
16 22.% 126.2
17 23.0 126.1
19 23.5 125.9
20 23.7 125.7
21 23.8 125.4
22 23.9 125.1 .
7 13 [ 19 23.6 125.9 AR FC47937)

20 23.7 125,7
21 23.8 125.4
22 23.9 125.1 "

T | 31 4 a0 24.¢ 124.8 16 7£(46699)
a1 24.0 124.5 "
02 24.0 124.3
03 24.0 124.2
04 24.0 124.0
05 24.0 123.¢
06 24.2 123.9
07 24.3 123.7
98 24.5 123.6

a9 24.5 123.4 -
10 24.6 123.1 i
11 4.7 123.0 "
12 25.0 122.6 "
13 25.0 121.9 ’
13 24.9 121.1
19 24.9 121.1
20 25.0 121.0
8 1 00 25.2 120.0
01 25,3 119.9
02 25.5 119.8
03 25.7 119.6
04 25.8 119.4

4 (46744

EB4EIE  MERREFED  24958ETER
EZHAN - HBRMERREAGEEBEA(CHRER
JEBR ARG R 700/ FL) DS R o VS e b
RTS8/ MR » TS TR BN - R
o L T L L SR ST A 31 H WIS 2 H R %5
09452 E(FR6) » FITEREME 8 1993 G uk DUSRAY B
= H RS - DUT R KRR & i S &
31 ERY R 4 4 B T R 10 BT B AT (e A 3 7 e
RERANTF :
ORI

B {6 R 5 5 P T FE Y S -4 7 i DA =30
ARG F—HoREREST > SITEHAEE
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LEEE

E7RTANOHESAIHEH AR SHEARM
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RERT R OHIBRAE R « FRR I » AR L R,
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ISR RWE LIRS » AR EE 10440 H » =5
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S RTET H30H C H R LI E R EE L
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# 5. HAREARGHAARERME & (RERR )

Table 5. The meteorological elements summary of CWB stations during typhoon HERB'S passage

- RIERE RURAREIREBREEER BT RE # A (omss BLE) Bk R R B KR (mm)
LR a8k el [k R E RFE] AR HE it RE AN 0] B (—1k) — BHR (1) +ad FERE (B—1k) nE FERE (E—1E)
{hPs) (LST) {m/s} (L8T) (hPa) (cH (RH) {m/s} {LST) (LST} (LST) (L5P) (LST)
B{EE | 9565 ;31/20:12) 52.0 NNE | 31/19:42| 968.3 25.4 100 % 38.0 NNE | 31/19:43( 30/11:35-01/11:00@ 40.5 31/19:01-31/20:01 220 3119:39.31/15:48 185.1 30/11:50-01/11:00
X 954.1 | 31f21:32 595 NE 31/21:30| 9549 284 83 % 363 NE 31/21:31 30/14:00.¢1/23:00 46.0 01/21:47-01/22:47 115 01/21:47-01/21:57 206.0 20/08:35-01722:00
Bcgn | 10769 | 31£21:220]  S0.1 N 31/20:01) 11087 223 98 96 313 N 31720:08 30/13:38-01/16;:20 54.0 3121:21-3122:21 12.5 31/21:35-31/21:45 561.1 30/11:15-61/20:40
FH | 9602 | 3121:43) 379 W 31/18:23[ 975.2 229 98 9§ 2.7 N& [ 3171826 31/14:22-31/21:39 64.0 31/21:30-31/22:36 4.0 31/21:39-312148 §aas 30/17:01-01/12:00
&k 9565 131/21:47) 446 NNE | 31/22:04| 957.6 4.7 100 % 17.1 NNE | 31/21:55 31/21:30-31/23:00 33.0 31/21:20-31122:20 135 31/21:39-31/21:49 247.1 30/08:30-01/18:25
i 964.7 | 31/23:34| 298 N 312130 9725 275 87 9 16.2 N 312341 31/07:00-01/02:00 295 31/05:19-31/06:19 19.0 31/05:41-31405:51 3544 30/11:30-01/17:50
ki1 3 969.1 | 01/01:53 3069 Nw 3123:17| 5743 257 95 9% 23.0 NNW | 31/19:04 30/0%:20-02/02:45 34.0 01/04:11-01/05:11 9.5 01/04:11-01/04:21 3830 306/14:55-014/19:30
= 973.4 | 01/02:20] 255 Nw 31/18:25| 981.0 259 02 9% 0.5 NNW | 31/18:04 31/16:45-01/06:00 49.5 01/12:35-01/13:35 130 01/12:35-01/12:45 514.6 30/15:20-01/20:10
HA®* 8674 |O01/00:52] 395 WSW | 01/01:00| 8681 207 88 3¢ 4.3 5w 01/04:13 01/00:45-01/06:58 6.0 01703:34-01/04:34 370 0§/03:57-01/04:07 652.9 30/13:52-01/20:03
g 983.0 | 01/02:58] 237 w 01/03:23| 9832 257 95 35 139 W 01/06:16 01/01;10-01/20:20 210 01/05;20-01/06:20 6.0 01/05:20-01/05:30 183.0 31/02:45-01123:50
HES | 984.0 | 01/02:48) 346 N 331/14:08| 991.8 27.2 84 56 2.5 W 01/16:17 | 30/04:50-01/23:00@ 340 01/18:27-01/19:27 19.5 01/19:13-01/19:27 21%9.0 31/04:40-01/23:18
[P EL | T40.2 | 0102:16]| 306 ENE | 31/22:58] 742.0 153 100 9% 126 WNW | 31/23:28| 31/08:59-01/11;00@ 114.5 01/00:02-01/¢1:02 24.5 01/00:02-01/00:12 i885.0 3101:12-01411:00@
Eiyr | 27970 | 31/23:30| 424 W 31/17:28| 2854.0 8.9 R 9% 303 WNW | 31/22:10 31/05:30-01,21:50 41.7 01/05:00-01/06:00 10.7 31/14:20-31/14:30 1105 30/13:10-01/18:50
%] 979.3 | 01/02:20] 27.8 WSW | 01/02:23] 9793 253 94 9% 16.5 W 01/02:30 31/09:20-01/05:50 34.0 01/13:28-01/14:28 12.5 01/13:28-01/13:38 416.5 30/16:40-01/22:30
& 9825 | 01/01:53; 243 NW 31/17:35| 9877 26.3 84 9 12.6 WNW | 31/18:03 31/07:55-31/20:05 41.5 01/09:50-01/10:50 210 01/10:10-01/10:20 2105 30/19:20-01117:50
I 085.8 | 01/01:37| 260 W 311638 9877 260 99 56 14.7 WNW | 31/15:30 31/02:58-01/02:45 29.0 01/04:45-01/05:45 8.5 11/07:43-01/07:53 183.7 30/22:45-01/20:45
HE 985.00 § 31/17:32| 314 WNW | 3120:19] 9873 258 95 9% 14.6 WSW | 31/15:17 31/02:16-G1/03:52 44.5 01/03:02-01/04:02 320 01/02;22-01/03:32 1415 30/2#:09-01409:00
N 975.6 [31/17:54] 558 W 31/18:30} 976.2 233 95 % 394 w JITAR| 2%/24:00-01723:00@ 0.0 61/04:40-01/55:40 4.5 §104:42-01/04:52 46.2 30/09:52-01/08:10
AE 9737 | 31417:59) 259 SSE | 31/23:03| 980.2 21.% 78 % 18 SE 3111352 - 220 01/04:10-01/05:10 8.7 01/05:40-01/05:50 184.5 30/22:50-01/15:20
Fog: 9714 | 31/18:277 240 W 01/01:55| 976.0 2%.0 66 94 8.7 w 01/03:48 - 16.0 0}/07:00-01/08:00 538 01/07:36-01/07:46 65.1 30/13:55-01/14:50
B xh 0666 | 31/23:56| 348 SSW | 01/03:02| 97314 28.1 79 %% 25.4 SSW | 61/02:17 31/21:15-01/23:20 115 01/11:16-01/12:16 5.5 01/11:16-01/11:26 58.6 30/11:50-01723:20
ki 4 952.8 [ 31j23:.08| 288 S8w | 01/13:09] 993.0 262 97 % 17.5 s 01/00:47 01/00:00-01/11:30 60.0 01/11:50-01/12:50 150 01/12:10-01/12:20 158.5 31707:10-01723:00
HM 944.7 | 3121:36( 356 N 312107} 9510 5.6 94 96 139 ENE | 31£23:10 31/19:15-01/01:40 40.5 31720:28-31721:28 13.0 31/20:3%-31/20:49 3710 30/67:40-D1/20:20
Rim 948.6 | 31/21:241 521 W 3121:04| 9495 253 89 3§ B89 w 3zLl 31119:35-01123:30 43.5 31£22:27-31/23:27 9.0 31/22:32-31/22:42 3087 30/04:15-01/23:20
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