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1.1 Evolution of tropical cyclone publications

Apart from a short break during 1940-1946, surface observations of meteorological elements since
1884 have been summarized and published in the Observatory’s annual publication “Meteorological
Results”. Upper-air observations began in 1947 and from then onwards the annual publication was divided
into two parts, namely “Meteorological Results Part I - Surface Observations” and “Meteorological Results
Part II - Upper-air Observations”. These two publications were re-titled “Summary of Radiosonde-Radiowind
Ascents” and “Surface Observations in Hong Kong” in 1981 and 1987 respectively. In 1993, both of these
publications were made obsolete, and since then surface and upper-air data have been included in one
revised publication entitled “Summary of Meteorological Observations in Hong Kong”.

During the period 1884-1939, reports on some destructive typhoons were printed as
Appendices to the “Meteorological Results”. This practice was extended and accounts of all tropical
cyclones which caused gales in Hong Kong were included in the publication “Director’s Annual
Departmental Reports” from 1947 to 1967 inclusive. The series “Meteorological Results Part I11 - Tropical
Cyclone Summaries” was subsequently introduced. It contained information on tropical cyclones over
the western North Pacific and the South China Sea. The first issue, which contained reports on tropical
cyclones occurring in 1968, was published in 1971. Tropical cyclones within the area bounded by the
Equator, 45°N, 100°E and 160°E were described. With reconnaissance aircraft reports (terminated from
August 1987 onwards) and satellite pictures facilitating the tracking of tropical cyclones over the otherwise
data-sparse ocean, the eastern boundary of the area of coverage was extended from 160°E to 180° from 1985
onwards. In 1987, the series was re-titled as “Tropical Cyclones in 19YY” but its contents remained
largely the same. Starting from 1997, the series was published in both Chinese and English. The
CD-ROM version of the publication first appeared in 1998 and the printed version was replaced by the
Internet version in 2000.

Tracks of tropical cyclones in the western North Pacific and the South China Sea were published in
“Meteorological Results” up to 1939 and in “Meteorological Results Part I” from 1947 to 1967. Before
1961, only daily positions were plotted on the tracks. The time of the daily positions varied to some extent
in the older publications but remained fixed at 0000 UTC after 1944. Details of the variation are given in the
Observatory’s publication “Technical Memoir No. 11, Volume 1”. From 1961 onwards, six-hourly
positions are shown on the tracks of all tropical cyclones.

Provisional reports on individual tropical cyclones affecting Hong Kong have been prepared since 1960
to meet the immediate needs of the press, shipping companies and others. These reports are printed and
supplied on request. Initially, provisional reports were only written on those tropical cyclones for which
gale or storm signals had been issued in Hong Kong. From 1968 onwards, provisional reports were
prepared for all tropical cyclones that necessitated the issuing of tropical cyclone warning signals.

1.2 Classification of tropical cyclones

In this publication, tropical cyclones are classified into the following four categories according to the
maximum sustained surface winds near their centres :

(i) A TROPICAL DEPRESSION (T.D.) has maximum sustained winds of less than 63 km/h.

(ii1) A TROPICAL STORM (T.S.) has maximum sustained winds in the range 63-87 km/h.

(iii) A SEVERE TROPICAL STORM (S.T.S.) has maximum sustained winds in the range 88-117 km/h.
(iv) A TYPHOON (T.) has maximum sustained winds of 118 km/h or more.

Throughout this publication, maximum sustained surface winds when used without qualification refer
to wind speeds averaged over a period of 10 minutes. Mean hourly winds are winds averaged over a
60-minute interval ending on the hour. Daily rainfall amounts are computed over a 24-hour period ending
at midnight Hong Kong Time.
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1.3 Naming of tropical cyclones

Over the western North Pacific and the South China Sea between 1947 and 1999, tropical cyclone
names were assigned by the U.S. Armed Forces’ Joint Typhoon Warning Center according to a
pre-determined but unofficial list. However, with effect from 2000, the Japan Meteorological Agency will
assign names from a new list to tropical cyclones attaining tropical storm strength. Table 1.1 shows the
name list effective from 1 January 2002. The name list was adopted by the Typhoon Committee. It consists
of a total of 140 names contributed by 14 countries and territories. Apart from being used in forecasts and
warnings issued to the international aviation and shipping communities, the names will also be used
officially in information on tropical cyclones issued to the international press. Besides, Japan
Meteorological Agency has been delegated since 1981 with the responsibility of assigning to each tropical
cyclone in the western North Pacific and the South China Sea of tropical storm strength a numerical code of
four digits. For example, the first tropical cyclone of tropical storm strength or above as classified by
Japan Meteorological Agency which occurred within the region in 2003 was assigned the code “0301”.
In this publication, the appropriate code immediately follows the name of the tropical cyclone in bracket, e.g.
Tropical Storm Yanyan (0301).

1.4 Data sources

Surface wind data presented in this report were obtained from a network of anemometers operated by
the Hong Kong Observatory. Details of the stations are listed on Table 1.2.

Maximum storm surges caused by tropical cyclones were measured by tide gauges installed at several
locations around Hong Kong. The locations of anemometers and tide gauges mentioned in this report are
shown in Figure 1.1.

1.5 Content

In Section 2, an overview of all the tropical cyclones over the western North Pacific and the South
China Sea in 2003 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones affecting Hong
Kong in 2003. They include the following information :-

(a) the effects of the tropical cyclone on Hong Kong;

(b) the sequence of display of tropical cyclone warning signals;

(¢c) the maximum gust peak speeds and maximum hourly mean winds recorded in Hong Kong;

(d) the lowest sea level pressure recorded at the Hong Kong Observatory;

(e) the daily amounts of rainfall recorded at the Hong Kong Observatory and selected locations;

(f) the times and heights of the maximum sea level and maximum storm surge recorded at various tide
stations in Hong Kong;

(g) satellite imageries and radar echoes (if applicable).

Statistics and information relating to tropical cyclones are presented in various tables in Section 4.

Six-hourly positions together with the corresponding estimated minimum central pressures and
maximum sustained surface winds for individual tropical cyclones are tabulated in Section 5.

In this publication, different times are used in different contexts. The official reference times are given in
Co-ordinated Universal Time and labelled UTC. Times of the day expressed as “a.m.”, “p.m.”, “morning”,

“evening” etc. in the tropical cyclone narratives are in Hong Kong Time which is eight hours ahead of UTC.
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R TFRFTE - [ SR
TABLE 1.1 TROPICAL CYCLONE NAME LIST EFFECTIVE FROM 1 JANUARY 2002
¥ Contributed by ! I 1 v v
?1F Name | 9" Name | §,9" Name | ;)" Name | {7 Name
RS Cambodia pe Fe R LA Sk =R VRalE
Damrey Kong-rey Nakri Krovanh Sarika
i China -t = fu il TR YA B
Longwang Yutu Fengshen Dujuan Haima
Bl DPR Korea oiE LR VAl IR T T
Kirogi Toraji Kalmaegi Maemi Meari
FIEs 75 v HK, China (i Fyr R e Rt
Kai-tak Man-yi Fung-wong | Choi-wan Ma-on
FI4 Japan A S B! Zi &f_’r LA
Tembin Usagi Kammuri Koppu Tokage
i Lao PDR T fIF1; bt B el T
Bolaven Pabuk Phanfone Ketsana Nock-ten
Pl ESBR T Macau, China Z3 LS :FEI‘[ % EE S M
Chanchu Wautip Vongfong Parma Muifa
Fo e iR Malaysia FAEAE Y ZHip u7p A Fiff
Jelawat Sepat Rusa Melor Merbok
P EE TR | Micronesia U IR AR gl P B
Ewiniar Fitow Sinlaku Nepartak | Nanmadol
EISE ] Philippines AT L] = TF‘[,P“ B fﬁﬁ Zr
Bilis Danas Hagupit Lupit Talas
[GLE RO Korea Tﬁ% [ et AR g
Kaemi Nari Changmi Sudal Noru
o Thailand VR B R k4 Ve el
Prapiroon Wipha Mekkhala Nida Kulap
[ US.A. H PR ¥y % T
Maria Francisco Higos Omais Roke
By Viet Nam 3 ﬂJﬁJ I vl R F4
Saomai Lekima Bavi Conson Sonca
Pl Cambodia G e TP gl AN
Bopha Krosa Maysak Chanthu Nesat
I China IGES B Yl e =k
Wukong Haiyan Haishen Dianmu Haitang
=i DPR Korea ia A Gl A rd ’Fﬁ
Sonamu Podul Pongsona Mindulle Nalgae
s g HK, China ERES A R R rican
Shanshan Lingling Yanyan Tingting Banyan
[ Japan e ] fl e [EA] i
Yagi Kajiki Kujira Kompasu Washi
b Lao PDR el N B [l T
Xangsane Faxai Chan-hom | Namtheun Matsa
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# 1.1 (&)
TABLE 1.1 (cont'd)
i Contributed by ! I 1 v v
?1F Name | 9" Name | §,9" Name | ;)" Name | {7 Name
Fl BRI Macau, China P 3 U HUNES e I
Bebinca Vamei Linfa Malou Sanvu
RN Malaysia il gl A BB, ol
Rumbia Tapah Nangka Meranti Mawar
K kP | Micronesia #r] gyl A el ﬁ[ {fﬁ
Soulik Mitag Soudelor Rananim Guchol
EISEN Philippines [ FA'J WETRL N Jﬁﬂ R Zf all
Cimaron Hagibis Imbudo Malakas Talim
i RO Korea Tpe3H: TEHS A L s
Chebi Noguri Koni Megi Nabi
Ead Thailand fEE B R AR T %
Durian Rammasun | Morakot Chaba Khanun
F US.A. FH D Ui LH| B A4
Utor Chataan Etau Aere Vicente
B Viet Nam NAES J3Rk! E%Lﬁq ok iRt
Trami Halong Vamco Songda Saola
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F12 R EEP S RO A
TABLE 1.2 POSITIONS AND ELEVATIONS OF VARIOUS ANEMOMETERS MENTIONED IN THIS
PUBLICATION
g FFE[' Position ! %F[fj
1A ﬁﬁ;’J LACS)

i’#,‘ Station Elevation of

;]‘L;@ ﬁ\[ Pt anemometer

Latitude N | Longitude E | above M.S.L.
(m)
IR (R ﬁ%ﬁﬁ ) Central (Star Ferry Pier) 22°17°08” | 114°09°31” 17
H Ifﬁi’?{[iﬁ, Central Plaza 22°16°53” 114°10°16” 378
E’ TR S Hong Kong International Airport | 22°19°00” | 113°54°43” 14
=P Cheung Chau 22°12°04” | 114°01°36” 99
SRl 1 Cheung Sha Wan 22°20°04” | 114°09°05” 30
s Green Island 22°17°12” | 114°06°37” 105
S Kai Tak 22°18°40” | 114°12°39” 16
%Jﬂ i King’s Park 22°18°47” | 114°10°13” 90
IR Lau Fau Shan 22°28°14” | 113°58°52” 50
] North Point 22°17°40” | 114°11°59” 26
oy Ping Chau 22°32°54” | 114°25°33” 39
P Sai Kung 22022°38” | 114°16°18” 31
V') e Sha Lo Wan 22°17°33” | 113°54°16” 71
TBF Sha Tin 22°24°117 | 114°12°317 16
T 1] Shek Kong 22°26°02” | 114°05°06” 26
~ K EF}E (Ju&)  Star Ferry Pier (Kowloon) 22°17°35” 114°10°07” 18
}7 it Ta Kwu Ling 22°31°50” | 114°09°13” 28
Al Tai Mei Tuk 22°28°36” | 114°14°06” 71
AT Tai Mo Shan 22°24°40” | 114°07°29” 969
Al Tap Mun 220287227 | 114°21°29” 37
j\%l o Tate's Cairn 22°21°34” | 114°12°55” 588
B EO Tsak Yue Wu 22°24°117 | 114°19°24” 23
ﬁ[fﬁ’ A Tseung Kwan O 22°18°56” | 114°15°20” 52
?LJ *( EFFJ ffi#} ) Tsing Yi (Ching Pak House) 22°21°00” | 114°06°24” 136
il Tuen Mun 22°23°32” | 113°58°27” 69
T Waglan Island 22°11°01” | 114°18°02” 82
Pk Wong Chuk Hang 22°14°54” | 114°10°15” 30
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2.1 Review of tropical cyclones in 2003
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 2003, 23 tropical cyclones occurred over the western North Pacific and the South China Sea
(i.e. the area bounded by the Equator, 45°N, 100°E and 180°), eight less than the 30-year
(1961-1990) average. Throughout the year, 14 tropical cyclones attained typhoon strength, two
less than the normal figure.

The first tropical cyclone of the year formed in January. The monthly frequencies of the
occurrence of tropical cyclones and typhoons in the western North Pacific and the South China Sea
in 2003 are shown in Figure 2.1.

During the year, seven tropical cyclones hit mainland China, and similarly for the Philippines,
five affected Japan (including Ryukyu Islands), three affected Taiwan, two made landfall over
Vietnam and one traversed South Korea.

The most intense tropical cyclone in 2003 was Lupit (0321). Lupit had a maximum wind
speed of about 230 km/h and a minimum sea-level pressure about 905 hPa.

Parma (0318) was the tropical cyclone with the most peculiar track in 2003 (Figure 2.3.a).
After strengthening into a typhoon on 22 October, Parma tracked northeastwards following the
southwesterly steering flow in the northwestern quadrant of an upper-air anticyclone (Figure
2.3.b). While tropical cyclones tracking northeastwards in the mid-latitude in this season would
normally became extratropical cyclone or dissipate over cooler ocean surface, Parma turned
southeastwards on 25 October and then towards the west the next day along the eastern periphery
of the anticyclone. On 28 October, Parma turned northwestwards under the influence of
southeasterly flow to the southwest of the anticyclone. Parma repeated the northeast track on
29 October when it encountered an approaching upper-air westerly trough. Parma finally became
an extratropical cyclone on 31 October after performing a large clockwise loop of over 1 000 km
over the western North Pacific.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst those 23 tropical cyclones in 2003, 12 occurred inside Hong Kong's area of
responsibility (i.e. the area bounded by 10°N, 30°N, 105°E and 125°E). This was about 27 % less
than the 30-year (1961-90) annual average of 16.4 (Table 2.1). Three of these 12 tropical cyclones
developed within Hong Kong’s area of responsibility. Altogether, 342 tropical cyclone warnings
to ships and vessels were issued by the Hong Kong Observatory in 2003 (Table 4.2).

2.1.3 Tropical cyclones over the South China Sea

There were eight tropical cyclones affecting the South China Sea (i.e. the area bounded by
10°N, 25°N, 105°E and 120°E) in 2003. Two of them formed over the area. Six moved into the
area from the western North Pacific.

2.1.4 Tropical cyclones affecting Hong Kong

Only four tropical cyclones affected Hong Kong in 2003 (Figure 2.2), two less than the normal
number (Table 2.2). These four tropical cyclones were Koni (0308), Imbudo (0307), Krovanh
(0312) and Dujuan (0313). All of them originated from the western North Pacific.

The Increasing Gale or Storm Signal No. 9 was issued when Dujuan affected Hong Kong in
September, the first time since 1999. Imbudo in July and Krovanh in August led to the issuance of
the Gale or Storm Signal No.8 and the Strong Wind Signal No. 3 respectively. Koni in July only
necessitated the issuance of the Standby Signal No. 1 in Hong Kong.
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2.1.5 Tropical cyclone rainfall

Tropical cyclone rainfall (the total rainfall recorded at the Hong Kong Observatory from the
time when a tropical cyclone is centred within 600 km of Hong Kong to 72 hours after it has
dissipated or moved farther than 600 km away from Hong Kong) in 2003 was 365.7 mm. This is
about half of the normal of 737.9 mm and accounts for some 19 % of the year's total rainfall of
1 941.9 mm.

2.2 Monthly overview

A monthly overview of tropical cyclones is given in this Section. Detailed reports on tropical
cyclones affecting Hong Kong are presented in Section 3.

JANUARY

Yanyan (0301) developed as a tropical depression about 1 900 km east-southeast of Guam on
16 January and moved steadily to the west-northwest. It slowed down and turned north on
18 January. On the same day, it intensified into a tropical storm. On 19 January, it headed
east-northeast and speeded up gradually. Yanyan weakened into a tropical depression on the
afternoon of 20 January and dissipated over water that night.

FEBRUARY — MARCH

No tropical cyclone occurred over the western North Pacific and the South China Sea in
February and March.

APRIL

Kujira (0302) developed as a tropical depression over the Pacific, about 2 000 km
east-southeast of Guam on 9 April. Tracking mainly to the west-northwest, it intensified into a
tropical storm in the early morning of 11 April. Kujira became a severe tropical storm on 13 April
and strengthened further into a typhoon the next day. It attained a maximum sustained wind speed
of about 210 km/h on 16 April. Kujira turned towards the northwest over the seas east of the
Philippines on 19 April. It weakened into a severe tropical storm on 22 April and further weakened
into a tropical storm in the early morning of the following day. Kujira accelerated towards the
northeast over the seas east of Taiwan on 24 April. It became an extratropical cyclone near Kyushu
in Japan in the morning of 25 April.

MAY

On the early morning of 18 May, a tropical depression was formed over the Pacific, about
1 100 km southeast of Manila. It tracked towards the northeast at first and then turned to the
north-northwest on 19 May. It started to slow down on 21 May and dissipated over the Pacific east
of Luzon the following day.

Chan-hom (0303) developed as a tropical depression about 900 km southeast of Guam on
19 May. It moved slowly at first and strengthened into a tropical storm on 20 May. Chan-hom
intensified into a severe tropical storm on 21 May and tracked northwards for the next few days. It
attained typhoon strength on 23 May and started to accelerate towards the northeast the following
day. Chan-hom weakened into a severe tropical storm on 26 May. It weakened further into a
tropical storm on the early morning of 27 May and became an extratropical cyclone the same day.

On the night of 25 May, Linfa (0304) developed as a tropical depression over the northern part
of the South China Sea, about 380 km northwest of Manila. It moved slowly towards the east and
intensified into a tropical storm the next day. Linfa intensified into a severe tropical storm on
27 May, but weakened to a tropical storm again while moving across Luzon. During the passage of
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Linfa, 41 were killed, nine were missing and thousands were displaced in Luzon. Heavy rain
associated with Linfa also triggered widespread flooding and landslides. Damage to crops and
infrastructure was estimated to be over USD 2 millions. It entered the seas east of Luzon on
28 May and then tracked towards the northeast. Linfa intensified into a severe tropical storm again
and accelerated towards Japan on 30 May. Linfa weakened into a tropical storm on the early
morning of 31 May and became an extratropical cyclone in southern Japan the same day.

JUNE

On 1 June, Nangka (0305) developed as a tropical depression over the South China Sea,
about 400 km south of Dongsha Dao. It rapidly intensified into a tropical storm the same day and
then tracked mainly to the northeast in the next few days. While moving across the Luzon Strait,
Nangka strengthened into a severe tropical storm on 2 June. On the early morning of 3 June, it
weakened into a tropical storm over the seas east of Taiwan and then accelerated towards the seas
south of Japan. Nangka became an extratropical cyclone on the morning of 4 June.

On the morning of 13 June, Soudelor (0306) formed as a tropical depression over the Pacific,
about 1 300 km east-southeast of Manila. It strengthened into a tropical storm that night and
moved northwestwards in the next few days. Soudelor intensified into a severe tropical storm on
the early morning of 16 June over the seas east of Luzon. On the next day, Soudelor turned
northwards and attained typhoon strength near Luzon Strait. In the Philippines, Soudelor caused
11 deaths, three people injured and two missing. Widespread floods also caused more than 3 000
people to be displaced. Soudelor accelerated to the northeast and crossed the East China Sea on
18 June. It weakened rapidly into a tropical storm on the night of 19 June and became an
extratropical cyclone over the Sea of Japan on the early morning of 20 June. In Japan, 21 people
were injured and 26 houses were damaged in Kyushu during the approach of Soudelor. More than
250 domestic flights were canceled.

JULY

Koni (0308) developed as a tropical depression about 1 000 km east-southeast of Manila on
16 July. Tracking to the west-northwest, it moved across the central part of the Philippines on
17 July. In the Philippines, Koni caused two deaths and two others missing during its passage.
Koni entered the South China Sea and intensified into a tropical storm on 18 July. An aircraft
enroute from Kota Kinabalu of Malaysia to Hong Kong encountered severe turbulence that
afternoon the same day when it passed about 300 km west-northwest of Koni. Fifteen persons
were injuried. On 19 July, it turned to the northwest. Koni intensified further into a severe tropical
storm and attained a maximum wind speed of about 100 km/h near the centre on 20 July. On
21 July, it moved towards west-northwest and traversed Hainan that night. Koni entered Beibu
Wan on 22 July and then weakened into a tropical storm after making landfall in northern Vietnam
that night. Over land, Koni further weakened into a tropical depression in the early morning of
23 July and dissipated about 100 km west of Hanoi the same day. In northern Vietnam, three
people were killed and 18 were injured. The torrential rains and high winds damaged more than
1 000 houses and thousands of hectares of crops.

Imbudo (0307) developed as a tropical depression about 730 km southwest of Guam on
17 July. Tracking towards the west-northwest, it intensified into a tropical storm the same night.
Imbudo became a severe tropical storm on 19 July and further strengthened into a typhoon the next
day with a maximum wind speed reaching about 185 km/h near its centre on 21 July. Imbudo
swept through Luzon on 22 July, killing 22 people and injuring hundreds. More than 14 000
people were evacuated and over USD 35 million worth of crops were destroyed. Imbudo entered
the South China Sea on the night of 22 July and continued to move west-northwestwards towards
the South China coast. On the morning of 24 July, it made landfall near Yangjiang of western
Guangdong and then weakened into a severe tropical storm. Imbudo weakened into a tropical
storm over land on the morning of 25 July and dissipated in Guangxi the same day. During the
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approach of Imbudo, one person was killed and 45 others were injuries in Hong Kong. In
Guangdong and Guangxi, the death toll due to Imbudo reached 20, with three people missing. Near
6 000 houses collapsed and more than 10 millions hectares of crops were damaged. The estimated
economic loss was over 1.9 billion RMB.

AUGUST

On 2 August, Morakot (0309) developed as a tropical depression over seas east of Luzon,
about 640 km northeast of Manila. It moved towards the northwest and intensified rapidly into a
tropical storm the same day. Maintaining a northwest track in the next two days, Morakot moved
across Luzon Strait on 3 August and skirted the southern part of Taiwan the same night. Morakot
brought heavy rain to Taiwan and resulted in a loss of over NT$ 70 million in crops. On 4 August,
Morakot made landfall near Xiamen and dissipated that night.

On 3 August, Etau (0310) formed as a tropical depression over the Pacific, about 600 km west
of Guam. It headed northwest and strengthened into a tropical storm the same night. Etau
intensified into a severe tropical storm on 4 August and further intensified into a typhoon on
5 August. Etau turned towards the north on 6 August. After crossing the Ryukyu Islands on
7 August, it moved towards the northeast the same day and headed towards Japan. On the night of
8 August, Etau skirted Shikoku, Japan. While traversing Honshu on 9 August, Etau weakened into
a severe tropical storm in the morning and further into a tropical storm that night. Etau transformed
into an extratropical cyclone in Hokkaido on the early morning of 10 August. During the passage
of Etau in Japan, 11 people were killed, 10 reported missing and about 80 were injured. The
torrential rains and high winds damaged at least 20 houses and caused 106 cases of landslides.
More than 1 000 houses were flooded. In addition to suspension of train service, more than 450
flights were cancelled.

Krovanh (0312) developed as a tropical depression about 110 km south-southwest of Guam
on 17 August. It tracked northwestwards in the first two days and turned westwards on 19 August.
Krovanh intensified into a tropical storm on the night of 20 August and further intensified into a
severe tropical storm the next night. It reached typhoon strength on 22 August and moved across
Luzon that night. In the Philippines, the heavy rain brought by Krovanh killed a girl and caused
over 1000 families to be displaced. Adopting a west-northwest track, Krovanh entered the South
China Sea on 23 August morning and moved across the northern part of the South China Sea the
next day. After skirting the northeastern part of Hainan, Krovanh entered Beibu Wan on
25 August. The approach of Krovanh resulted in 11 people injured in Hong Kong. In Guangdong,
Guangxi and Hainan, at least two people were killed and five were injured during the approach of
Krovanh. About 13 000 houses collapsed and 140 thousands hectares of crops were affected. The
estimated economic loss was over 2.1 billions RMB. Krovanh weakened into a severe tropical
storm on the early morning on 26 August after making landfall over northern Vietnam. It further
weakened into a tropical storm the same day and dissipated over inland that night. In northern
Vietnam, one person was found dead and five were hurt during the passage of Krovanh. Krovanh
also flattened about 1 000 houses.

On 19 August, Vamco (0311) formed as a tropical depression about 440 km southeast of
Taibei. Tracking northwestwards, it intensified into a tropical storm the same night. Vamco
weakened into a tropical depression shortly before it made landfall near Wenzhou in Zhejiang on
the morning of 20 August. Moving further inland towards the northwest, it weakened into an area
of low pressure the same day. Near 1 000 houses were damaged during the passage of Vamco in
Zhejiang.

Dujuan (0313) developed as a tropical depression about 990 km west-northwest of Guam over
the Pacific on the early morning of 29 August and was slow-moving. It intensified into a tropical
storm on the early morning of 30 August and strengthened further into a severe tropical storm the
same day. Accelerating towards the west-northwest on 31 August, Dujuan attained typhoon
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strength and moved towards the seas near southern Taiwan. After crossing the seas south of
Taiwan on 1 September, Dujuan headed westwards towards the South China coast. The maximum
sustained wind speed near its centre reached 175 km/h. In southern Taiwan, three people were
killed, one found missing and eight injured during the approach of Dujuan. Electricity supply to
about 590 000 families were interrupted. All transportation services in southern Taiwan were
temporarily suspended and the agricultural loss reached NT$200 millions. Dujuan entered the
South China Sea on the early morning of 2 September and moved westwards towards the coast of
Guangdong. On the night of 2 September, Dujuan skirted the north of Hong Kong and hit
Shenzhen. It then continued to move westwards crossing Guangdong. Dujuan weakened rapidly
into a tropical storm on the morning of 3 September and became an area of low pressure over
Guangxi afterward. The approach of Dujuan resulted in four people missing and 24 others injured
in Hong Kong. 40 people were killed and about 1 000 were injured as Dujuan rampaged across
Guangdong. Power supplies in 90 % of the area in Shenzhen were interrupted. The direct
economic loss caused by Dujuan was some 2.3 billions RMB.

SEPTEMBER

On the early morning of 6 September, Maemi (0314) formed as a tropical depression over the
Pacific, about 130 km west-northwest of Guam. It strengthened into a tropical storm the same day.
While tracking northwestwards in the next couple of days, Maemi intensified into a severe tropical
storm on the early morning of 8 September and further intensified into a typhoon the next day. On
10 September, the maximum sustained wind speed near its centre reached 220 km/h. Maemi
turned to the north-northeast on 11 September and passed through the seas west of Okinawa,
resulting in at least one death and 71 injuries. After moving across the East China Sea, Maemi
made landfall near Busan in South Korea on the night of 12 September. Moving northeastwards, it
weakened into a severe tropical storm on the early morning of 13 September and entered the Sea of
Japan. Maemi then became an extratropical cyclone the same day. In South Korea, Maemi killed
at least 113 people and caused 14 other missing. About 34 000 hectares of farmland were
inundated and 5 000 houses were destroyed. Hundreds of roads and bridges were damaged. The
economic loss was estimated to be over USD 1.3 billions.

Choi-wan (0315) developed as a tropical depression about 1 100 km northeast of Manila on
the early morning of 18 September. It moved mainly to the north-northwest and intensified into a
tropical storm the same day. Choi-wan intensified into a severe tropical storm on 19 September
and then moved across Ryukyu Islands. On 20 September, it further intensified into a typhoon and
moved east-northeast towards the seas south of Japan. Choi-wan accelerated towards the northeast
on 21 September and weakened into a severe tropical storm the next night. It transformed into an
extratropical cyclone on the early morning of 23 September.

Koppu (0316) formed as a tropical depression about 1 030 km west-northwest of Guam over
the Pacific on 25 September. Koppu intensified into a tropical storm on 27 September and further
intensified into a severe tropical storm that night. It attained typhoon strength on 29 September
and accelerated towards the northeast. Koppu weakened into a severe tropical storm on
30 September and became an extratropical cyclone later the same day.

OCTOBER

Ketsana (0317) developed as a tropical depression about 1 000 km east of Manila on the
morning of 19 October and intensified into a tropical storm the same day. While moving slowly, it
intensified into a severe tropical storm on 20 October and further intensified into a typhoon the
next day. Ketsana turned northeastwards on 22 October and speeded up in the next few days. It
weakened into a severe tropical storm on the early morning of 26 October and then became an
extratropical cyclone the same day.
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Parma (0318) formed as a tropical depression about 500 km south-southeast of Iwo Jima on
the early morning of 21 October. Tracking northeastwards, it intensified into a tropical storm the
same day. Parma intensified into a severe tropical storm on 22 October and further intensified into
a typhoon the same day. Parma turned southeastwards on 25 October and then towards the west
the next day after weakening into a severe tropical storm. It strengthened into a typhoon again on
28 October and tracked northeastwards again on the night of 29 October. Parma gradually
weakened into a tropical storm on 31 October and became an extratropical cyclone that night.

Melor (0319) formed as a tropical depression about 750 km east-southeast of Manila on the
night of 30 October. It tracked northwestwards and intensified into a tropical storm on the early
morning of 31 October. It further intensified into a severe tropical storm the same day and headed
towards Luzon. Melor moved across the northern part of Luzon on 1 November. The next day, it
entered Luzon Strait and tracked northeastwards. Melor weakened into a tropical storm while
skirting the southeastern part of Taiwan on the early morning of 3 November. It weakened into a
tropical depression on 4 November and then dissipated over the seas east of Taiwan the same day.
The approach of Melor resulted in one death, three people missing and two injuries in Taiwan.

NOVEMBER

Nepartak (0320) formed as a tropical depression about 530 km west-northwest of Yap on the
night of 12 November. Tracking westwards, it intensified into a tropical storm on 13 November.
On 14 November, Nepartak moved across the central part of the Philippines and entered the South
China Sea. On 15 November, it intensified into a severe tropical storm and tracked
northwestwards. Nepartak attained typhoon strength on the early morning of 18 November. It
skirted western Hainan the same day and weakened gradually into a severe tropical storm that
night. Nepartak weakened further and became an area of low pressure over Beibu Wan on
19 November. Nepartak caused four deaths in the Philippines.

DECEMBER

Lupit (0321) formed as a tropical depression over the Pacific about 1200 km south-southwest
of Wake Island on 19 November and moved generally westwards. It intensified into a tropical
storm on 21 November and strengthened into a severe tropical storm the next day. Lupit further
strengthened into a typhoon on 23 November and tracked northwestwards on 24 November. It
attained a maximum sustained wind speed of 230 km/h on the night of 26 November. Lupit turned
northeastwards on 29 November and started to accelerate the next day. It weakened into a severe
tropical storm on 1 December. Lupit further weakened into a tropical storm on 2 December and
became an extratropical cyclone the same day.

A tropical depression formed at about 990 km east of Manila on the night of 25 December and
was slow-moving. It weakened into an area of low pressure over the seas east of the Philippines the
next day.

Note: Casualties and damage figures were compiled from press reports.
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TABLE 2.1 MONTHLY DISTRIBUTION OF THE OCCURRENCE OF TROPICAL CYCLONES IN HONG KONG'S
AREA OF RESPONSIBILITY ( 10° - 30°N, 105° - 125°E), BASED ON THE FIRST OCCURRENCE OF
THE TROPICAL CYCLONE IN THE MONTH
E| (57 Month
=1 — E L ZEL| ZEL | peEL | S E] | A E] | 2] rEL eE AR - R TR H
Year — — - — Total
Jan Feb Mar Apr | May Jun Jul Aug Sep Oct Nov Dec

1961 3 5 2 5 4 3 1 1 24
1962 3 4 5 4 1 3 20
1963 3 3 3 2 2 13
1964 1 1 5 3 6 3 6 1 26
1965 1 2 3 4 3 2 1 16
1966 2 5 2 3 2 2 1 17
1967 1 1 1 2 6 1 2 3 17
1968 2 4 2 1 3 12
1969 3 3 4 1 11
1970 1 2 2 3 4 5 3 20
1971 1 2 2 5 3 3 4 20
1972 1 3 2 4 2 1 1 1 15
1973 4 4 2 4 3 17
1974 3 2 4 2 4 4 2 21
1975 1 1 3 2 3 1 1 12
1976 1 1 1 4 1 1 1 10
1977 1 4 1 3 1 10
1978 1 1 2 2 4 5 4 1 20
1979 1 2 1 3 5 2 2 1 1 18
1980 1 3 1 5 2 3 1 1 17
1981 3 3 3 1 1 3 1 15
1982 2 1 1 3 3 3 1 2 16
1983 1 3 1 3 5 2 15
1984 2 2 4 2 2 2 14
1985 2 2 2 4 4 1 15
1986 1 1 1 4 1 3 3 2 16
1987 1 3 2 1 1 3 1 12
1988 1 1 3 1 1 2 5 2 1 17
1989 2 1 4 2 4 3 1 17
1990 1 4 2 3 3 3 2 18
1991 1 1 1 3 2 2 1 3 14
1992 2 3 2 2 2 11
1993 1 1 2 3 2 2 3 14
1994 1 1 2 6 5 2 2 1 20
1995 1 1 5 5 3 1 1 17
1996 1 1 2 3 3 2 1 2 15
1997 1 1 4 1 2 1 10
1998 1 3 4 3 3 1 15
1999 1 1 1 2 3 2 1 1 12
2000 2 1 3 5 3 3 2 1 20
2001 1 2 4 2 2 1 1 1 14
2002 1 1 3 2 3 10
2003 1 1 2 2 3 1 1 1 12
fﬁ'J 0.2 0.0 0.1 0.1 0.8 1.6 2.8 32 2.7 2.3 1.8 0.6 16.4

Normal
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TABLE 2.2 MONTHLY DISTRIBUTION OF TROPICAL CYCLONES AFFECTING HONG KONG

) E| 5} # Month *
F {5 H

i = R T T T T T R T E | R e
Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec

Year

1961 1

1962

— oW
—
—

I N o)

1963 1

1964 1 1 1

w
—_
(e

1965 1

1966 1

W
—_
—_

1967 1 1

w

1968

1969

1970

\S}

1971 1

\S}

1972

W=
—l—ro o
—
N=l LV, ] NNo) ko) FoN o [ee] ko)) fo))

\S}

1973

—_— N = W= === W]

N
—
—
—
—

1974

1975

1976

el el Bl 1 °)

1977

1978 1

AN|o|co|n]

1979

—_
—_
S

1980 1 1

—l— NN =N —

1981 1

1982 1

1983

1984 1

N =N === o

1985

—l= =W RN =W

1986

1987

1988 1

NI ==

1989 1

N|—]|—=]—

1990 1

N|—=]|—=]|—=]—

1991

—_—

1992

—lWlW]l—|N]—

—_—

1993

1994 2

1995 1

NN — W
—

1996 2

1997 1

1998

1999 1 1 1

2000 1 2

2001 2 2

2002

— N =N =N =N R =N =] =]

Y Y Y VS A=
—_

2003 2

_‘
—_
[SAN N FOVY PO N RG] =) KUY 1) B %) NS VY KON o N FoN| BRG] FoN K93 NS RV)Y KV, IS V) K9

=1 0.0 0.0 0.0 0.1 0.3 0.8 1.6
Normal

—
—_—

1.4 1.0 0.1 0.0

it il taiat SICUIOE

* The month that the tropical cyclone warning signal was first issued.




33

*. 23 i 3 ?4 [Ji‘ﬁj%tf[ l,%%#{;[/:ékg&
TABLE 2.3 MEANING OF ALL TROPICAL CYCLONE WARNING SIGNALS IN HONG KONG
iikd YT EED A
Signal Symbol Display Meaning of the Signal
1 1 -r o @ e ??E’;‘ﬁ Hh54800 7 EI
Standby 1 ? SR A R A W o
i T Fl

A tropical cyclone is centred within about
800 kilometres (km) of Hong Kong and
may later affect Hong Kong.

§{§‘1’,ﬁ“ 3 & GF [Fhph e §FHFL fl‘/}{j FEZC. F‘j'“fﬂ

Strong Wind ;-LS r;n }JJ | Eﬂj41 -62 7 Bl VR jé’-g
TR0 E
Strong wind is expected or blowing in the
Victoria harbour, with a sustained speed of
41-62 kilometres per hour (km/h), and
gusts which may exceed 110 km/h.

o= St 4 % F| h v rE—L Julsg [&/}L{x ?JE

7 e a A F| AR LS T

Ay | sl ﬁ?t 63-117 2 £V F| ﬁ&iﬂ WA, - E'l”r?ﬁ

NW’LY NW NW [P T S TR 180

Gale or Storm SRl

I o

S| ) v Gale or storm force wind is expected

G ﬁ&%ﬁl = 8 H [FH 8 or blowing in the Victoria harbour, with a

SW’LY SW sw iR sustained wind speed of 63-117 km/h from

Gale or Storm the quarter indicated and gusts which may
exceed 180 km/h.

1= a

Mﬁ o | g0 “ﬁ?

NE’LY NE ne R

Gale or Storm

k. v

L—gﬁygﬁrﬁ 8 F/Ll[lj v 8

SE'LY SE se ¥

Gale or Storm

' e 9 v SV R )T RS

Frt -] pierds

A Jjba, H - Gale or storm force wind is increasing or

Increasing expected to increase significantly in

Gale or Storm strength.

S 10 + e RS B R [H;]tag—}ffw)

Hurricane 10 P II8 2 EIST) b TR i
&) EilJ:ZZO TR
Hurricane force wind is expected or
blowing, with sustained speed reaching
upwards from 118 km/h and with gusts that
may exceed 220 km/h.
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3.1 Severe Tropical Storm Koni (0308) : 16 - 23 July 2003

Koni was the first tropical cyclone necessitating the issuance of the Standby Signal
No. 1 by the Hong Kong Observatory this year.

Koni developed as a tropical depression at about 1 000 km east-southeast of Manila on
16 July. Tracking to the west-northwest, it moved across the central part of the Philippines on
17 July. In the Philippines, Koni caused two deaths and two others missing during its passage.
Koni entered the South China Sea and intensified into a tropical storm on 18 July. An aircraft
enroute from Kota Kinabalu of Malaysia to Hong Kong encountered severe turbulence that
afternoon the same day when it passed about 300 km west-northwest of Koni. Fifteen persons
were injuried.

On 19 July, Koni turned to the northwest and intensified further into a severe tropical
storm the next day with a maximum wind speed of about 100 km/h near its centre. While
moving towards west-northwest on 21 July, it traversed Hainan that night and entered Beibu
Wan the next day. In Hainan, several people were injured during the passage of Koni.
35 flights were suspended and 28 flights were cancelled due to the inclement weather
associated with Koni.

On the night of 22 July, Koni weakened into a tropical storm after making landfall in
northern Vietnam. Over land, it further weakened into a tropical depression on the early
morning of 23 July and dissipated about 100 km west of Hanoi. Three people were killed and
18 were injured in northern Vietnam. The torrential rain and high winds damaged more than
1 000 houses and thousands of hectares of crops. Power supplies and telecommunication
network were also temporarily cut off. 19 fishing and passenger boats were sank near the
northern coast of Vietnam.

In Hong Kong, the Standby Signal No. 1 was issued at 5.40 a.m. on 20 July when Koni
was about 710 km to the south. Koni was closest to Hong Kong on the early morning of 21 July
when it was about 500 km to the south-southwest, local winds became fresh east to
southeasterly winds with occasional strong winds offshore and on high ground. The outer rain
bands of Koni also brought scattered squally showers and over 40 mm of rainfall to parts of the
territory on 20-21 July. The lowest instantaneous mean sea-level pressure of 1003.9 hPa was
recorded at the Hong Kong Observatory at about 4 p.m. on 20 July. As Koni moved away
from Hong Kong, the Standby Signal No. 1 was canceled at 8.15 p.m. on 21 July.

Information on maximum wind, daily rainfall and maximum sea level during the
passage of Koni is given in Tables 3.1.1 — 3.1.3. Figures 3.1.1 — 3.1.3 show the track of
Koni, rainfall distribution in Hong Kong and satellite imagery respectively.
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g : i i iated wind directions recorded at
Table 3.1.1 Maximum gust peak speeds and maximum hqurly mean winds Wlth .assolclz}te one
various stations during the issuing of the tropical cyclone warning signals for
- FH/E| (77 ] P T L | TR FUREDY |
or Station B aonn | mime | R ingsin RS
@l (see Fig. 1.1) Maximum Gust Date/Mon Maximum Hourly
g e e Rt BV
'FEF [ﬂJ B E/Hﬁ) D"l [ft[‘Jon S JlE:(d (km/j)
Direction Speed (km/h) rectt p
217 19:00
o 2177 36 E 20
Flegl Central Ny [Tﬂjﬁ\' ESE 47 09 w
2177 12:58 it E 47 2177 02:00
- 2 SE 75 : I
FlZBU B Central Plaza N — 36 21/7 11:00
J— fae ESE 58 2UT 11140 Vi il ESE
B | Hong Kong TP
International Airport — 1/7 .
= e SSE 75 2177 18:56 |flu ke ESE 52 2 03:00
=W Cheung Chau F‘J[}[ [r:” | 21/7 01:32 F‘J j:[i:iﬁ\' ENE 19 20/7 19:00
219 Cheung Sha Wan [\ ZI‘L['ﬂﬁJ ENE 40 : - ,E; 36 20/7 15:00
z y S 70 21/7 19:20 | ud“fi{fN ENE
i Green Island B T 30 21/7 11:00
- : SE 63 27 11244 Jup SE
s Kai Tak i 2177 00:25 ” E 20 21/7 02:00
lF]H i King's Park iy E 45 ’ i
4 45 21/7 01:38
F/L[ : 21/7
. 02:15
B NE 45 2077 -00
o 21/7 13:20 |Fui il ESE 23 15:0
7L Lau Fau Shan Wfppy  SSE | 52 T Toosl QZL{F:%J ENE e 207 | o1:00
1= North Point F‘J’I:[ﬂﬁ\l ENE > 21/7 01 :28 -/L[rj E 12 20/7 15:00
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o Ta Kwu Lin [ S 43 : — 77 .
v Mo S i ESE 87 27| 00:41 | (i ESE 39 2 03:00
A Tai Mo Shan N [r'jf 21/7 02:43 | ['L’Jif/p ESE 25 217 04:00
B Tap Mun NN ESE 47 : Ly 3 217 | 00:00
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J=fflu  ENE 75 2177 01:52
[EWIET y : FEySar—— 14 207 | 13:00
po— A E 47 2007 ] 13:23 | I =il
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Table 3.1.2 Daily rainfall amounts in millimetres recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Koni
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(T £,

Jrﬁ(x,w I3 1.2) ~ SE[ T - A £

Station (See Fig. 3.1.2) 20 July 21 July Total

?ﬁ b SN ’F { Hong Kong Observatory 9.9 273 37.2
H12 4[| Mid Levels 15.5 30.0 45.5
H19 7 $ # Shau Kei Wan 6.5 27.5 34.0
H21 i% - ¥} Repulse Bay 13.0 16.0 29.0
K04 = % ¢ Jordan Valley 17.5 64.0 81.5
K06 #= = #f So Uk Estate 13.0 28.5 41.5
NO5 F5 Fanling 3.5 28.0 31.5
NO6 2 Jp] Kwai Chung 6.5 30.0 36.5
N09 I |l Sha Tin 5.0 37.5 425
NI2 7 ¥ Yuen Long 0.5 19.0 19.5
N13 7 #  High Island 16.5 30.5 47.0
N17 NP Tung Chung 0.0 33.5 33.5
R21 ™7, #| Tap Shek Kok 3.0 16.0 19.0
R26 7  Shek Kong 11.0 35.5 46.5
R31 A= B Tai Mei Tuk 3.5 20.0 23.5

* 3.1.3 wﬁﬁ?{ﬁéﬁf?ﬁﬁf el > 7

Table 3.1.3

iV gt e o 2ok~ ]

Times and heights of the max1mum sea level and the maximum storm surge

recorded at tide stations in Hong Kong during the passage of Koni

iﬁ!?(%ﬁi]@%ﬂ 1.1)
Station (See Fig. 1.1)

S (R RER T D)
Maximum sea level
(above chart datum)

B0 (Y R T D)
Maximum storm surge

(above astronomical tide)

AE GO [ FRITE | B | e OF) | EEIE | R

Height (m) |Date/Month Time Height (m) | Date/Month Time
#FUp]  Quarry Bay 1.84 20/7 12:37 0.15 21/7 06:47
T8 Shek Pik 1.93 20/7 12:39 0.16 21/7 13:34
J\fﬁji%‘ Tai Po Kau 1.79 20/7 11:23 0.26 20/7 23:57
RENE Tsim Bei Tsui 2.25 20/7 13:51 0.31 21/7 03:03
ﬁ‘u%ﬂ,ﬁ, Waglan Island 1.82 20/7 11:51 0.05 20/7 23:58




39

100°E  105°FE 110°E 11'=°E 120°E 125°%K 130°E 135°KE

| v 0
30°N | @;ﬁi‘if{ﬁHnngKongObsewatmy : L *i? 1 30°N
Bilg, Typhoon e bl s
IEFUENE RIS Jevers Tropicd SOt e 7 I
S E.H Tropical Stomm ?1- "
\ ?ﬂ%ﬁETmpical Depression e \;; ' o Y
| BHERATRIFEENE 4 P . .
50 ¥ S & 20
R e T & . 250N
Diaily Postions & 00 UTC ks Y |
(08 HKT) X, o "x
20°N — — 200N
1 SO\I 1 SD\I
A
10°N | 10°N
\I\i\-- T ;;
N A RN <) N
50N 4 S| : L N ds L* | 50N

100°E  105°E 110°E 115°E 120°E 125°R 130°E 135°K

A3.1.1 D HES ES A A FIE0 A 2 IS (0308) U I -
Figure 3.1.1 Track of Koni (0308) : 16 — 23 July 2003.
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Figure 3.1.2 Rainfall d1str1but10n on 20 - 21 July 2003 (isohyets are in millimetres).
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Infra-red imagery at around 1.30 p.m. on 20 July 2003
showing that Koni was located at about 710 km south of
Hong Kong.
[The satellite imagery was originally captured with Geostationary
Operational Environmental Satellite (GOES-9) which is operated by
the joint effort of Japan Meteorological Agency (JMA) and National
Environmental Satellite Data and Information Service (NESDIS) of US
National Oceanic and Atmospheric Administration (NOAA)]
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3.2 Typhoon Imbudo (0307) : 17-25 July 2003

Imbudo was the first tropical cyclone that necessitated the issuance of the No. 8 Gale or
Storm Signal this year.

Imbudo developed as a tropical depression about 730 km southwest of Guam on
17 July. Tracking mainly towards the west-northwest, it intensified into a tropical storm the
same night. Imbudo attained severe tropical storm intensity on the morning of 19 July and
further strengthened into a typhoon the next morning. The maximum sustained wind speed
near its centre reached 185 km/h on 21 July. Imbudo swept through Luzon on 22 July, killing
22 people and injuring hundreds. More than 14 000 people were evacuated. Power supplies
and telecommunication network in some places were temporarily cut off. Over USD
35 millions of crops were ruined by flash floods.

Imbudo entered the South China Sea on the night of 22 July and continued to move
west-northwestwards towards the South China coast. On the morning of 24 July, it made
landfall near Yangjiang of western Guangdong and weakened into a severe tropical storm that
afternoon. Imbudo weakened into a tropical storm over land on the morning of 25 July and then
dissipated in Guangxi the same day. In Guangdong and Guangxi, the death toll due to Imbudo
reached 20, with three people missing. Near 6 000 houses collapsed and more than 10 millions
hectares of crops were damaged. More than 7.4 million people were affected. The estimated
economic loss was over 1.9 billion RMB. 16 flights were cancelled and 54 flights were
delayed in Guangzhou Baiyun International Airport.

In Hong Kong, the Standby Signal No. 1 was issued at 8.20 p.m. on 22 July when
Imbudo was located about 760 km to the southeast of Hong Kong. As Imbudo moved towards
the South China coast, local winds began to strengthen on the morning of 23 July. The Strong
Wind Signal No. 3 was issued at 1.40 p.m. Imbudo moved closer to Hong Kong that night with
gale force east to northeasterly winds blowing offshore and on high ground. The Hong Kong
Observatory issued the first No. 8 NORTHEAST Gale or Storm Signal this year at 10.40 p.m.
on 23 July. Imbudo was closest to Hong Kong at about 5 a.m. on 24 July when it was about
280 km to the southwest. Locally, winds were strong to gale southeasterlies reaching storm
force in Cheung Chau. The No. 8 SOUTHEAST Gale or Storm Signal was issued at 5.15 a.m.
on 24 July. During the approach of Imbudo, maximum hourly wind speed of 83 km/h and
101 km/h were recorded at Waglan Island and Cheung Chau respectively. The lowest
instantaneous mean sea-level pressure of 997.5 hPa was recorded at the Hong Kong
Observatory at 4.33 a.m. and 4.34 a.m. on 24 July.

As Imbudo started to move away from Hong Kong and local winds began to weaken,
the No. 8 SOUTHEAST Gale or Storm Signal was replaced by the Strong Wind Signal No. 3 at
8.15 a.m. on 24 July. Following the landfall of Imbudo near Yangjiang, local winds subsided
further. All tropical cyclone warnings were cancelled at 12.40 p.m. the same day.

Locally, one man was killed after being blown by high winds into the sea from a 6-metre
high working stage. Several cases of falling objects and 83 cases of fallen trees injured
11 people. Another 34 people aboard a jetfoil bound for Macau were injured when the boat
travelled through the rough sea near Lantau Island. The Government Flying Services rescued
16 crew members from a mainland container vessel which suffered a loss of power near Daya
Bay. At the airport, over 20 flights were cancelled and more than ten flights were delayed.
Ferry services to outlying islands and bus services for some routes were also suspended.
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Information on maximum wind, daily rainfall and maximum sea level during the
passage of Imbudo is given in Tables 3.2.1 - 3.2.3. Figures 3.2.1 and 3.2.2 show the track of
Imbudo and the rainfall distribution in Hong Kong respectively. The time series of the wind
speed recorded at Waglan Island is given in Figure 3.2.3. Figures 3.2.4 and 3.2.5 are the
satellite and radar imagery of Imbudo.

* 3.2.1 'il}‘lﬁw%"“ S B B (R S I O Ry R 8

I

FL H

Table 3.2.1 Maximum gust peak speeds and maximum hourly mean winds with associated wind directions recorded at

various stations during the issuing of the tropical cyclone warning signals for Imbudo

Ay P [y s TEREE
fﬂ,‘ Station Maximum Gust Date/Month | Time Maximum Hourly Wind Date/Month | Time
(1) (see Fig. 1.1) [ BT EVRD B[] WO BV
Direction Speed (km/h) Direction Speed (km/h)
RIE=S Central il E 94 23/7 22:47 il E 40 24/1 00:00
EGE) Central Plaza =My ENE 137 237 | 23:09| - NE 79 237 | 20:00
FHBIERSH |Hong Kong ik ESE 108 247 | 0335 [fophyfis ESE 67 2417 | 05:00
International Airport
S Cheung Chau f Y ESE 144 24/7 | 03:37 ||kl ESE 101 24/7 | 05:00
1 Cheung Sha Wan F,LI:[: NE 115 23/7 22:13 ﬁi:lh‘ NE 47 23/7 23:00
#Hw Green Island W E 142 24/7 04:01 [N *frifN ENE 75 23/7 23:00
Rl Kai Tak il E 103 247 | 00:34 [[siy e ESE 45 24/7 | 06:00
Hid A King's Park =M ENE 101 w7 |an| @ E 40 24/7 | 05:00
REU Lau Fau Shan Wi SE 103 247 0431 E 51 2377 | 23:00
1= North Point =iy ENE 110 23/7 | 23:02 ||judf5ife  ENE 52 24/7 | 00:00
1 Ping Chau i E 88 w7 |aoai| @ E 27 237 | 21:00
71 Sai Kung it E 103 237 |1547| g NE 58 2377 | 22:00
VPR Sha Lo Wan W E 146 24/7 04:16 il E 67 24/1 05:00
At Sha Tin =iy ENE 90 237 | 2244 fd-  NE 34 24/7 | 00:00
7 1} Shek Kong i E 96 w7 |ossT| E 4 24/7 | 03:00
e B RPE | Star Ferry, Kowloon il E 96 24/7 01:30 il E 54 24/7 02:00
Ead Ta Kwu Ling INFH R ESE 79 24/7 02:52 [N Ek i ESE 31 24/7 05:00
e Tai Mei Tuk Al ENE 130 2477 | 0029 [l ENE 81 24/7 | 00:00
A Tai Mo Shan W SE 164 247 | 05:10 [[ji il ESE 108 24/7 | 03:00
B I Tap Mun =M ENE 103 37 2007 w0 E 49 2377 | 21:00
S Tate's Cairn W E 144 237 1ssif E 99 24/7 | 00:00
S Tsak Yue Wu W1 NE 67 23/7 | 19:35 |[fudfiie  ENE 22 237 | 22:00
}i‘—”]ﬁl?{ﬁ Tseung Kwan O W= NE 92 23/7 18:52 |[F ]ﬂﬁJ ESE 30 24/7 08:00
Uiy ESE 30 24/7 | 09:00
?‘ij Tsing Yi EJ%J l’ﬂﬁJ ESE 140 23/7 23:41 F,LI%J lﬂﬁi ESE 67 24/7 02:00
Hpk i ESE 67 24/7 | 04:00
[l Tuen Mun N SE 121 24/7 05:18 ﬁJﬁJ SE 41 24/7 06:00
T E Waglan Island il E 117 23/7 23:54 il E 83 24/1 00:00
Fi Wong Chuk Hang il E 113 24/7__| 01:58 || ifis ESE 49 24/7 | 05:00




=,

L)
Table 3.2.2 Daily rainfall amounts in millimetres recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Imbudo
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Ao 3.2.2 (U IR TR - v AR P R E R B (T £

5y (2 BHH3.2.2) SEZHA DRV 2R DA 2R AT A PR AP E

Station (see Fig. 3.2.2) 22 July 23 July 24 July Total
St el
Hong Kong Observatory Trace 31.2 5.4 36.6
H12 4 [l Mid Levels 0.0 29.5 8.5 38.0
H19 F{T F ¥  Shau Kei Wan 0.0 27.5 4.0 31.5
H21 3= -~ ¥ Repulse Bay 0.5 37.0 6.5 44.0
K04 = 9 /5 Jordan Valley 0.0 39.5 5.5 45.0
K06 #r = i So Uk Estate 0.0 39.0 7.0 46.0
NO5 %5 %[%j Fanling 0.0 23.0 25.0 48.0
NO6 2= ] Kwai Chung 0.5 43.5 9.5 53.5
NO9 i |l Sha Tin 0.0 36.0 10.0 46.0
Ni12 7 9 Yuen Long 0.0 25.0 11.0 36.0
NI13 fH Jﬂﬁ #  High Island 0.0 43.0 7.0 50.0
N17 Fip] Tung Chung 0.5 17.5 4.5 22.5
R21 5?77[1 | Tap Shek Kok [0.0] 25.5 6.5 [32.0]
R26 T fik] Shek Kong [0.5] 28.0 12.5 [41.0]
R31 &= B Tai Mei Tuk [0.0] 7.5 13.0 [20.5]
= .

Note : [ ] based on incomplete hourly data.

# 3.2.3
Table 3.2.3

recorded at tide stations in Hong Kong during the passage of Imbudo

P RS RO D O R i 0

Times and heights of the maximum sea level and the maximum storm surge

S GAIERLYER T ) BB (S W R D)
fﬁ (‘%Eﬁ[ﬁ%ﬁ' 1.1) Maximum sea level Maximum storm surge
Station (see Fig. 1.1) (above chart datum) (above astronomical tide)

P CF) | BTG [ el P CF) | BTG [ Fetl
Height (m) | Date/Month Time Height (m) | Date/Month Time
BIFUp]  Quarry Bay 2.75 24/7 04:00 1.02 24/7 02:31
T8 Shek Pik 3.05 24/7 05:41 1.09 24/7 05:41
*fﬁ‘]izﬁ Tai Po Kau 2.66 24/7 02:45 1.05 24/7 02:27
RENE Tsim Bei Tsui 3.15 24/7 07:22 1.13 24/7 07:22
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Infra-red imagery at around 7.30 a.m. on 24 July 2003 when
Imbudo was close to landfall near Yangjiang of western
Guangdong.

[The satellite imagery was originally captured with Geostationary
Operational Environmental Satellite (GOES-9) which is operated by the
joint effort of Japan Meteorological Agency (JMA) and National

Environmental Satellite Data and Information Service (NESDIS) of US
National Oceanic and Atmospheric Administration (NOAA)]
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Radar echoes captured at 2.05 a.m. on 24 July 2003. At that time,

Figure 3.2.5
Hong Kong was being affected by the outer rainbands of Imbudo.
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3.3 Typhoon Krovanh (0312) : 17 - 26 August 2003

Krovanh developed as a tropical depression about 110 km south-southwest of Guam on
17 August. It tracked northwestwards in the first two days and turned westwards on 19 August.
Krovanh intensified into a tropical storm on the night of 20 August and further intensified into
a severe tropical storm the next night. It reached typhoon strength on 22 August and crossed
Luzon that night. In the Philippines, the heavy rain brought by Krovanh killed a girl and
caused over 1000 families to be displaced. Adopting a west-northwest track, Krovanh entered
the South China Sea on 23 August morning and moved across the northern part of the South
China Sea the next day. After skirting the northeastern part of Hainan, Krovanh entered Beibu
Wan on 25 August. In Guangdong, Guangxi and Hainan, at least two people were killed and
five were injured during the approach of Krovanh. About 13 000 houses collapsed and
140 thousands hectares of crops were affected. The estimated economic loss was over
2.1 billions RMB. Krovanh weakened into a severe tropical storm on the early morning on
26 August after making landfall over northern Vietnam. It further weakened into a tropical
storm the same day and dissipated inland during the night. In northern Vietnam, one person
was found dead and five were hurt during the passage of Krovanh. Krovanh also damaged
about 1 000 houses.

In Hong Kong, the Standby Signal No. 1 was issued at 9.30 a.m. on 23 August when
Krovanh was located about 760 km to the southeast of Hong Kong. As Krovanh moved
towards the South China coast on the morning of 24 August, local winds began to strengthen.
The Strong Wind Signal No. 3 was issued at 11.30 a.m. Its outer rainbands brought squally
heavy rain and thunderstorms to Hong Kong. The Amber Rainstorm Warning Signal was
issued at 4.20 a.m. and more than 70 millimetres of rainfall were recorded over most parts of
the territory on that day. The lowest instantaneous mean sea-level pressure of 1001.6 hPa was
recorded at the Hong Kong Observatory at 3.48 p.m. on 24 August. Krovanh was closest to
Hong Kong on 24 August night when it was about 340 km to the south-southwest.

While the Strong Wind Signal No. 3 was in force, strong east to southeasterly winds
were generally experienced in Hong Kong, with occasionally gales offshore and on high
ground. As Krovanh moved away from Hong Kong and entered Beibu Wan on 25 August,
local winds began to weaken gradually. All tropical cyclone warnings were cancelled at
11.30 a.m. the same day. Under the influence of outer rainbands of Krovanh, there were
occasional heavy squally showers and thunderstorms in Hong Kong on 25 August. While over
30 millimetres of rainfall were recorded in most parts of the territory, rainfall in Lantau Island
and Tuen Mun exceeded 100 millimetres.

The approach of Krovanh resulted in 11 people injured. There were 68 cases of
uprooted trees and several cases of falling objects in Hong Kong. A large section of
scaffolding in Ngau Tau Kok Upper Estate also collapsed under high winds. One ferry service
to outlying island and four bus routes were suspended temporarily.

Information on maximum wind, daily rainfall and maximum sea level during the
passage of Krovanh is given in Tables 3.3.1 — 3.3.3. Figures 3.3.1 and 3.3.2 show the track of
Krovanh and the rainfall distribution in Hong Kong respectively. Figure 3.3.3 is the satellite
imagery of Krovanh.
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Table 3.3.1

gl B

Maximum gust peak speeds and maximum hourly mean winds with associated wind directions recorded at
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various stations during the issuing of the tropical cyclone warning signals for Krovanh

331 FRISET R o M R R (R SR R R D ] T

\ jFEET1 Station ﬂﬁqﬁﬁ[?ﬁ FIR/E DT | B ﬁfﬂq@ ’J‘Eﬁj‘ R FIELDY |
(B (see Fig. 1.1) Maximum Gust Date/Month | Time Maximum Hourly Wind Date/Month | Time

B | R EUR) B | ROV

Direction Speed (km/h) Direction Speed (km/h)
Flg Central W E 81 24/8 21:25 F}J E 36 24/8 13:00
FlCRUR Central Plaza - - 118 25/8 04:49 - - 76 24/8 13:00
AU | Hong Kong My SE 88 25/8 | o:s5 |MPHIH ESE 52 258 | 05:00

International Airport

2 Cheung Chau fuh i ESE 144 24/8 | 22:22 |jupfij  ESE 87 24/8 | 24:00
B Cheung Sha Wan | s> NNE 96 248 | 11:59| i®  NE 40 248 | 13:00
P Green Island A= ENE 104 248 | 12:32 | It ENE 67 24/8 | 13:00
H Kai Tak Tk ESE 101 24/8 | 23:16 |[upk i ESE 43 24/8 | 24:00
ERd King's Park A=l ENE 7 258 |0344| W E 31 25/8 | 04:00
T Lau Fau Shan mE 81 248 1353 ] E 40 248 | 14:00
= North Point A= ENE 87 248 | 12:22 |jd=fit  ENE 41 24/8 | 13:00
ERR Ping Chau [ ffe ESE 76 258 |09:08| W E 23 24/8 | 14:00
7 Sai Kung Wi ESE 94 2558 | 00:05| 4= NE 47 248 | 13:00
ME  SE 47 25/8 | 09:00
) Sha Lo Wan A= ENE 122 258 | 03:05| E 54 24/8 | 13:00
W Sha Tin WM E 77 248 | 12:21 [jd=frijk  ENE 23 248 | 13:00
it Shek Kong i E 85 2458 | 2325 W E 31 24/8 | 17:00
il E 31 2418 | 23:00
JHE B iHE | Star Ferry, Kowloon ™ E 90 25/8 00:05 i E 45 24/8 24:00
o Ta Kwu Ling ] - 79 48 |1519) - - 30 24/8 | 24:00
A Tai Mei Tuk WA fHH ENE 115 24/8 19:45 |fvd*frfy ENE 68 24/8 13:00
| Tai Mo Shan Tkl ESE 130 258 | 03:53| M SE 79 258 | 07:00
g Tate's Caimn i NE 130 24/8 | 11:45 | I ENE 70 24/8 | 13:00
T Tsak Yue Wu e ENE 68 24/8 | 18:44 | It ENE 19 248 | 12:00
i Tseung Kwan O | jlijkyfri ESE 7 25/8 | 05:36 | i ESE 23 258 | 09:00
# - Tsing Yi W@ SE 118 25/8 | 09:57 |/ ESE 58 258 | 01:00
P10 Tuen Mun W@ SE 96 258 | 00:07| fbf  SE 30 258 | 02:00
HiIlE Waglan Island i E 122 24/8 | 14:30 |jhIfrifyENE 7 24/8 | 13:00
B g Wong Chuk Hang | juiyfifjie  ESE 92 248 | 20013 |k ESE 36 24/8 | 13:00
I ESE 36 24/8 | 20:00
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Table 3.3.2 Daily rainfall amounts in millimetres recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Krovanh

fﬁ(%&ﬂﬁﬁB.S.Z) FEIZAZ RV A AP | PR T A TR AR E

Station (see Fig. 3.3.2) 23 August 24 August 25 August Total
FHTT
Hong Kong Observatory 2.0 77.5 60.9 140.4
H12 4 [l Mid Levels 4.5 93.0 52.0 149.5
H19 F{Tf{“?ﬁ Shau Kei Wan 4.0 93.5 30.0 127.5
H21 3= - ¥ Repulse Bay 1.0 84.5 55.5 141.0
K04 = 9 /5 Jordan Valley 0.0 108.5 39.5 148.0
K06 #r = i So Uk Estate 1.5 103.5 55.0 160.0
NO5 ¥ ﬁ%ﬁ Fanling 1.0 50.5 56.0 107.5
NO6 2= ] Kwai Chung 0.5 122.0 69.0 191.5
NO9 i |l Sha Tin 0.0 65.5 64.5 130.0
Ni12 7 9 Yuen Long 0.0 62.5 32.0 94.5
N13 *& JﬂF‘, ¥  High Island 0.5 28.5 23.5 52.5
N17 Fip] Tung Chung 4.0 70.0 157.5 231.5
R21 5%77[1 | Tap Shek Kok 3.5 53.0 134.5 191.0
R26 T fik] Shek Kong 1.0 77.0 63.5 141.5
R31 &= B Tai Mei Tuk 1.0 [26.0 ] 54.0 [81.0]
= .

Note : [ ] based on incomplete hourly data.

H03.3.3  RIRAE RO o £ RO R R
Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Krovanh

Table 3.3.3

ot o GAIRLEE) ) SRR VYR )
ifﬁ (%Eﬂﬁ%‘ﬂ 1.1) Maximum sea level Maximum storm surge
Station (see Fig. 1.1) (above chart datum) (above astronomical tide)

A OO [ P8I | B | fp OF) [ FEVRIET | R

Height (m) | Date/Month Time Height (m) | Date/Month Time

FUP]  Quarry Bay 2.59 25/8 05:52 0.57 24/8 18:09
T8 Shek Pik 2.69 25/8 05:36 0.66 24/8 22:53
“\fﬁ]iﬁ Tai Po Kau 2.53 25/8 05:41 0.69 24/8 15:10
RENT  Tsim Bei Tsui 2.96 25/8 07:14 0.69 24/8 16:59
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Infra-red imagery at around 10.30 a.m. on 24 August 2003
showing that Krovanh was located at about 380 km south
of Hong Kong.
[The satellite imagery was originally captured with Geostationary
Operational Environmental Satellite (GOES-9) which is operated by
the joint effort of Japan Meteorological Agency (JMA) and National
Environmental Satellite Data and Information Service (NESDIS) of
US National Oceanic and Atmospheric Administration (NOAA)]
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3.4 Typhoon Dujuan (0313) : 29 August - 3 September 2003

Dujuan was the first tropical cyclone that necessitated the issuance of the Increasing
Gale or Storm Signal No. 9 since 1999.

When Dujuan developed as a tropical depression over the Pacific on the early morning
of 29 August, it was slow-moving. It intensified into a tropical storm on the early morning of
30 August and strengthened further into a severe tropical storm the same day. Accelerating
towards the west-northwest on 31 August, Dujuan attained typhoon strength and moved
towards the seas near southern Taiwan. After crossing the seas south of Taiwan on
1 September, Dujuan headed westwards towards the South China coast. The maximum
sustained wind speed near its centre reached 175 km/h. In southern Taiwan, three people were
killed, one found missing and eight injured during the approach of Dujuan. Electricity supply
to about 590 000 families were interrupted. All transportation services in southern Taiwan
were temporarily suspended and the agricultural loss reached NT$200 millions.

Dujuan entered the South China Sea on the early morning of 2 September and moved
westwards towards the coast of Guangdong. While crossing the northern part of the South
China Sea, it exhibited a double eye wall structure (Figure 3.4.5). The diameter of the inner
and outer eyes were about 20 km and 100 km respectively. On the night of 2 September,
Dujuan skirted the north of Hong Kong and hit Shenzhen. It then continued to move westwards
crossing Guangdong. Dujuan weakened rapidly into a tropical storm on the morning of
3 September and became an area of low pressure over Guangxi afterward. 40 people were
killed and about 1 000 were injured as Dujuan rampaged across Guangdong. Power supplies in
90 % of the area in Shenzhen were interrupted. The direct economic loss caused by Dujuan
was some 2.3 billions RMB.

In Hong Kong, the Standby Signal No. 1 was issued at 10.15 p.m. on 1 September when
Dujuan was located about 750 km to the east of Hong Kong. With Dujuan moving towards the
South China coast, the Strong Wind Signal No. 3 was issued at 10.40 a.m. on 2 September. As
Dujuan moved quickly towards Hong Kong from the east, the Hong Kong Observatory issued
the No. 8 NORTHWEST Gale or Storm Signal at 2.20 p.m. the same day. Dujuan was about
230 km to the east of Hong Kong at that time. Local winds were strong northwesterlies in the
afternoon, reaching gale force towards the evening.

On the night of 2 September, Dujuan skirted 30 km to the north of the Hong Kong
Observatory Headquarters. The Hong Kong Observatory issued the Increasing Gale or Storm
Signal No. 9 at 8.10 p.m. Local winds, in particular those over the northern part of the New
Territories, strengthened from gale to storm force. Winds at Lau Fau Shan even reached
hurriance force for a short period of time. Gale to storm force winds were also recorded in
other parts of the territory, including Victoria Harbour.
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The lowest instantaneous mean sea-level pressures recorded at some places of Hong
Kong during the passage of Dujuan were as follows:

Station Lowest instantaneous mean Time Date/Month
sea-level pressure (hPa)
Hong Kong Observatory 981.2 20:53, 20:54, 20:59, 2/9
Headquarters 21:01, 21:04
Waglan Island 980.5 20:06 2/9
Lau Fau Shan 973.8 21:33 2/9
Ta Kwu Ling 972.1 21:11,21:12 2/9

Strong to gale southerly winds prevailed over the territory when Dujuan moved to the
west of Hong Kong. The signal No. 9 was replaced by the No. § SOUTHWEST Gale or Storm
Signal at 10.10 p.m. the same night. As Dujuan weakened rapidly over Guangdong overnight,
local winds abated generally. The Strong Wind Signal No. 3 was issued at 1.30 a.m. on
3 September to replace the signal No. 8. Local winds subsided further as Dujuan moved
further away from Hong Kong. All tropical cyclone warning signals were cancelled at 3.20
a.m. the same day.

The outer rainbands of Dujuan also brought squally heavy rain and thunderstorms to
Hong Kong. The Amber Rainstorm Warning Signal was issued at 9.05 p.m. on 2 September
and cancelled at 5.00 a.m. the next day. More than 50 millimetres of rainfall were recorded
over most parts of the territory, the rainfall in Lautau Island exceeded 90 millimetres.

The approach of Dujuan resulted in 24 people injured. Four mainland fishermen in a
boat were found missing off Sai Kung. A total of 85 cases of fallen trees and a few cases of
falling objects were reported. A power failure in Yuen Long area affected about
300 households. At the Hong Kong International Airport, 221 flights were cancelled and
139 flights were delayed.

Information on maximum wind, daily rainfall and maximum sea level during the
passage of Dujuan is given in Tables 3.4.1 — 3.4.3. Figures 3.4.1 and 3.4.2 show the track of
Dujuan and the rainfall distribution in Hong Kong respectively. The time series of the wind
speed recorded at Lau Fau Shan and Star Ferry, Kowloon are given in Figures 3.4.3.a and
3.4.3.b. The time series of the pressure recorded at Ta Kwu Ling and Lau Fau Shan are given
in Figures 3.4.3.c and 3.4.3.d. Figures 3.4.4 and 3.4.5 are the satellite and radar imageries of
Dujuan.



Table 3.4.1

A ARRYR T o R R

RS
Maximum gust peak speeds and maximum hourly mean winds with associated wind directions
recorded at various stations during the issuing of the tropical cyclone warning signals for Dujuan
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TLF[ I,F; L j&ﬁgj Fri FI’U@ F,’J Bﬁ:l A ﬁlljg a5 E‘ﬂjt

\ fEE; Sta'tion ﬁﬁgjﬁﬁ]rﬂu [IHH/E] {5 Eﬁf&ﬂ ﬁf@"J 5 ,J~Eﬁj\ B P/ 15 Eﬁﬁﬂ
(ZHIFEN.1) (see Fig. 1.1) Maximum Gust Date/Month | Time Maximum Hourly Wind Date/Month | Time
i BURCT V) Wi LT B
Direction Speed (km/h) Direction Speed (km/h)
iz Central = NW 72 2/9 1933 71 w 25 2/9 20:00
IESE) Central Plaza - - 171 2/9 19:59 - - 103 2/9 21:00
B VHSIEHSE | Hong Kong FfFf T WNW | 115 2/9 2126 | [ w 83 219 22:00
International Airport

=P Cheung Chau =TT WNW 157 29 19:09 1 pig= Nw 88 2/9 20:00
SV Cheung Sha Wan # S 85 20 2253 g SW 31 29 | 22:00
F P Green Island T iRT T WSW 137 2/9 20:56 |y W 88 2/9 21:00
H Kai Tak P WNW | 115 29 1922 | 7y w 62 29 | 21:00
ERd King's Park Tipk T WSW 99 29 2101 ) gy w 38 29 | 21:00
Wiz Lau Fau Shan P WNW 166 2/9 2128 |7 =fifi 1 WNW 99 2/9 21:00
= North Point Tk T WSW | 110 209 19:59 | i fefi 1 WSW 62 29 | 21:00
7T Sai Kung T T WswW | 117 29 [20:30 | il SSE 58 209 | 24:00
VDt Sha Lo Wan Tk T WSW | 104 20 (2083 w sw 58 29 ] 23:00
! Sha Tin 7T WNW 77 219 20:06 | (Ffripl SSW 31 29 22:00
1 Shek Kong W 94 29 2007 w0 w 38 29 | 21:00
JuiE B fESHE |Star Ferry, Kowloon | 1 W 110 2/9 21:01 il W 76 2/9 21:00
Ik Ta Kwu Ling TRl 1 WNW 99 2/9 20:47 5T WNW 38 2/9 21:00
il Tap Mun P WNW | 153 29 19:32 |17 J~feif'1 WNW 87 2/9 20:00
e Tai Mei Tuk Tkl WSW | 148 29 2030 gl w 76 29 ] 21:00
L Tai Mo Shan P WNW 167 2/9 21:06 |71 J=fiii 1 WNW 81 2/9 21:00
K| Tate's Cairn W 169 2/9 1907 0w 101 29 | 20:00
A Tsak Yue Wu iR WNW 72 219 19:51 ) pig=  NwW 22 29 20:00
0 Tseung Kwan O |k fFifl SSW 87 29 2326 s 27 29 | 24:00
# - Tsing Yi T WNW | 146 20 (1945 S 7 29 [ 2400
£ Tuen Mun FiE NW 155 2/9 2122 g =fi 1 WNW 51 2/9 22:00
ﬁ‘d%ﬁ Waglan Island 4= NW 118 2/9 18:20 ﬁ“ll ) W 81 2/9 21:00
F Wong Chuk Hang 7 NW 108 2/9 2012 = NW 40 2/9 19:00
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Table 3.4.2 Daily rainfall amounts in millimetres recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Dujuan

Hy (S H[p13.4.2) JFI= F JFZF (NI T
Station (see Fig. 3.4.2) 1 Sep 2 Sep 3 Sep Total
e
Hong Kong Observatory 0.2 75.6 27.0 102.8
H12 4 [l Mid Levels 1.0 85.0 38.0 124.0
H19 F{T%‘F?ﬁ Shau Kei Wan 0.0 74.5 71.0 145.5
H21 3= - ¥ Repulse Bay 0.0 76.5 22.5 99.0
K04 = 9 /5 Jordan Valley 0.0 66.0 47.5 113.5
K06 #r = i So Uk Estate 0.0 106.5 26.0 132.5
NO5 %5 %[%j Fanling 0.0 [ 62.0] 22.5 [ 84.5]
NO6 2= ] Kwai Chung 0.0 108.5 32.5 141.0
NO9 i |l Sha Tin 0.0 101.0 36.0 137.0
Ni12 7 9 Yuen Long 1.0 39.0 35.0 75.0
NI13 fH ﬁjﬁ #  High Island 0.0 74.5 54.5 129.0
N17 Fip] Tung Chung 0.0 66.5 71.5 138.0
R21 E‘%T?] | Tap Shek Kok 2.5 30.0 31.5 64.0
R26 T fik] Shek Kong 0.0 71.5 36.0 113.5
R31 &= B Tai Mei Tuk 0.0 [ 79.0] 12.5 [91.5]
=f:

X [ ] ﬁlﬁ?j\%»%[g;@ 'J‘E%‘jF:JE%Q@%:o

Note : [ ] based on incomplete hourly data.

# 3.4.3 FHRRETARER - Fﬁﬁ’ﬁ"fﬁﬁ%&fﬁElfiﬁﬂﬁljiﬁﬁfiﬁﬁ*@‘f}lﬁ’i

Table 3.4.3

Times and heights of the maximum sea level and the maximum storm surge

recorded at tide stations in Hong Kong during the passage of Dujuan

ot o GAIRLEE) ) SRR VYR )
ifﬁ (%Eﬂﬁ%‘ﬂ 1.1) Maximum sea level Maximum storm surge
Station (See Fig. 1.1) (above chart datum) (above astronomical tide)

A CO) [ F0167 | W | fp ob) | FEIE | i

Height (m) | Date/Month Time Height (m) | Date/Month Time

FUP]  Quarry Bay 2.59 2/9 22:40 0.72 2/9 22:40
T8 Shek Pik 2.63 2/9 23:37 0.55 2/9 23:37
"\fﬁjiﬁ Tai Po Kau 3.54 2/9 22:08 1.69 2/9 22:08
RENT  Tsim Bei Tsui 3.12 3/9 01:22 1.02 2/9 23:08




61

100°E 105°E 110°E 115°E  120°E 125°E 130°E 135°KE 14(}°E

33°N FEE e HongHong Observatory " ‘\‘1 _'-'W _-f_w— :’ I it Foy
H5/E, Typhoon —&% . \_ = 1—1
REFUENT [E &R Severe Tropica Storm —_ “'4. 3 5%
S Tropical Stonn — fe M "‘31 s .'_P,_-.-'
EFHESE Tropigal Depression ﬁ- +“ P ol
3N 'srpmuaRTEnE F
@RI N '@""1 > ¥ -
Daily Postions at 00 UTC 3 -
@D 5’; IS
259N i VA R

200N ,.
&
a N ¢/ 29/8
15N : Y . L @ 30
] g
?':L Y ": Ts’i-ct ¥ &%
| ";L\ fat ; . 9;. ™ é‘:j}. ;‘i Dujuan
ooy e Lo AT :
a ] ) ‘-Lf" . I "r /{_ . \.,j'; J:R; ,
?'K BN ?bf»; b J ‘
"1 .‘1\‘\ ' /ﬁ‘; 9 P s ‘L\\_‘_ﬁ‘\"’f-
SQN k] -;‘\ - e 3*,.:‘ s 8/

100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E

145°E
35°N

30°N
25°N

1 200N

10°N

5°N
145°E

B 3.4.1.a ZFFTE D JepI 2R S FURER (0313) U -

Figure 3.4.1.a  Track of Dujuan (0313) : 29 August — 3 September 2003.
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Figure 3.4.1.b  Track of DuJuan near Hong Kong.



62

~150 120 9 i
- . S .
190
[ rowa nmu::-a:aemmoﬁw
Hl e
= FE
. Rain-gauge
fl‘fw, 4
o ; ! w1 1w n
GE, HE . JK KK i e ——
[ 3.4.2 T HFS E Qe 123 [OPET ) CIT RO R f ) -

Figure 3.4.2 Rainfall distribution on 1 - 3 September 2003 (isohyets are in millimetres).
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Figure 3.4.3.a Trace of the 10-minute mean wind speed recorded at Lau Fau Shan.

100

a0

g0

70

0

a0

B N kmivh

40

30

20

10

0E

1400 0z:00

1500 AG:00 1700 A&00 19:00 20:00 21:00 2200 2300 0:00 01:00

20372003 30972005

Bl 3.4.3.b JeFE BRI 538 BRCRpR (1Y o
Figure 3.4.3.b Trace of the 10-minute mean wind speed recorded at Star Ferry, Kowloon.
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Figure 3.4.3.c Trace of pressure recorded at Ta Kwu Ling.
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Infra-red imagery at around 7.30 p.m. on 2 September 2003
showing that Dujuan made landfall close to the east of Hong
Kong.

[The satellite imagery was originally captured with Geostationary
Operational Environmental Satellite (GOES-9) which is operated by the
joint effort of Japan Meteorological Agency (JMA) and National
Environmental Satellite Data and Information Service (NESDIS) of US
National Oceanic and Atmospheric Administration (NOAA)]
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Radar echoes captured at 1.05 p.m. on 2 September 2003. At that
time, Dujuan exhibited a double eye wall structure. The diameter of
the inner and outer eyes are about 20 km and 100 km respectively.
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TABLE 4.1 is a list of tropical cyclones in 2003 in the western North Pacific and the South China Sea
(i.e. the area bounded by the Equator, 45°N, 100°E and 180°). The dates cited are the residence times of
each tropical cyclone within the above-mentioned region and as such might not cover the full life-span.
This limitation applies to all other elements in the table.

TABLE 4.2 gives the number of tropical cyclone warnings for shipping issued by the Hong Kong
Observatory in 2003, the durations of these warnings and the times of issue of the first and last warnings
for all tropical cyclones in Hong Kong's area of responsibility (i.e. the area bounded by 10°N, 30°N,
105°E and 125°E). Times are given in hours and minutes in UTC.

TABLE 4.3 presents a summary of the occasions/durations of the issuing of tropical cyclone warning
signals in 2003. The sequence of the signals displayed and the number of tropical cyclone warning
bulletins issued for each tropical cyclone are also given. Times are given in hours and minutes in Hong
Kong Time.

TABLE 4.4 presents a summary of the occasions/durations of the issuing of tropical cyclone warning
signals from 1956 to 2003 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility
between 1956 and 2003 and also the annual number of tropical cyclones necessitated the issuing of
tropical cyclone warning signals in Hong Kong.

TABLE 4.6 shows the maximum, mean and minimum durations of the tropical cyclone warning
signals issued during the period 1956-2003.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting Hong
Kong in 2003. Information on the nearest approach together with an estimate of the minimum central
pressure of each tropical cyclone during its closest approach, the maximum winds at King’s Park and
Waglan Island, the minimum mean sea-level pressure recorded at the Hong Kong Observatory and the
maximum storm surge (the excess, in metres, of the actual water level over that predicted in the Tide
Tables) recorded at various tide stations in Hong Kong are included.

TABLE 4.8.1 tabulates the amount of rainfall associated with each tropical cyclone that came within
600 km of Hong Kong in 2003.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939 and
1947-2003.

TABLE 4.9 provides some meteorological information for those typhoons requiring the issuing of the
Hurricane Signal No. 10 in Hong Kong since 1946. The information presented includes the distances
and bearings of nearest approach, the minimum mean sea-level pressures recorded at the Hong Kong
Observatory and the maximum 60-minute mean winds and maximum gust peak speeds recorded at some
stations in Hong Kong.

TABLE 4.10 contains damage caused by tropical cyclones in 2003. The information is based on
reports from various government departments, public utility companies and local newspapers.

TABLE 4.11 presents casualties and damage caused by tropical cyclones in Hong Kong : 1960-2003.
The information is based on reports from various government departments, public utility companies and
local newspapers.
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TABLE 4.1 LIST OF TROPICAL CYCLONES IN THE WESTERN NORTH PACIFIC AND THE SOUTH CHINA SEA IN 2003
- ﬁﬁ;’ EaL (I?éf) .
% 27 ) . : J F ] A "\S\L
T K_%#,‘Beglnnmg of track Peak intensity (estimated) s %!]‘End of track DISP: ?ﬁﬁ?
SEVE b Tty LIRS i ] Dissipated
J?\fﬁ' S IR Name of tropical cyclone 21:}5'75 - N EI . ’l_J . * . o~ + .PF.[ S p s e
ode | [ 1HH/%] {5 el Position | (2% BV [ ) | (FIIF=4) | FUA/EI G BT Position XT: H@E\wﬁﬁ'%@f—
Date/Month Time' | J%5# A Winds Pressure | Date/Month Time'| %5 NAS Extratropical
°N  °E (km/h) (hPa) °N  °E
J?‘ﬁ“[ﬁ“«ﬁ%%% Tropical Storm Yanyan (0301) 15/1 1800 7.3 161.0 75 994 20 /1 1200 17.5 154.7 DISP
g e i FL Typhoon Kujira (0302) 9/4 1200 4.5 160.6 215 920 25/4 0000 29.0 127.3 XT
lﬁtﬁ [BSERLA Tropical Depression 17/5 1800 7.4 127.6 55 1002 22/5 0000| 14.8 129.9 DISP
WG I Typhoon Chan-hom (0303) 19/5 0600 6.8 149.7 150 955 271/5 0000 33.8 166.7 XT
5??{1?&%’@“%‘4%% Severe Tropical Storm Linfa | (0304) 25/5 1800| 17.0 1184 90 980 31/5 0000| 34.1 133.8 XT
§F{?ﬂ§5ﬁ“{ﬁ°§}i?ﬂ~{i Severe Tropical Storm Nangka [(0305) 1/6 0000| 17.2 117.0 90 985 4/6 0000 29.4 1354 XT
Z”rﬁ“?ﬁkiﬁl;’fé Typhoon Soudelor (0306) 13/6 0000 10.7 1323 140 960 19/6 12001 37.1 132.7 XT
§E{§ﬂfﬂﬁjrﬁ“§#:\56% Severe Tropical Storm Koni (0308) 16 /7 0600f 9.8 129.2 100 980 22 /17 18001 20.7 103.6 DISP
BRE (1] J?ﬂi Typhoon Imbudo (0307) 17/7 0600 82 140.9 185 930 25/7  0000[ 23.9 106.5 DISP
f‘ﬁ'rﬁ“ﬁ}l%r\lﬁ _p‘d Tropical Storm Morakot (0309) 2/8 0000 18.2 125.7 85 990 4/8 12001 24.6 118.5 DISP
LR == Typhoon Etau (0310) 3/8 0600 13.5 1393 160 945 9/8 1800 42.8 143.6 XT
TG R | B Typhoon Krovanh (0312) 17 /8 0000| 12.6 144.6 140 960 26/8  0600| 229 104.7 DISP
fﬁﬁ @Lﬁj‘ifﬁiﬁq Tropical Storm Vamco (0311) 19/8 0600 22.5 124.8 65 992 20/8 0600 28.6 119.3 DISP
rﬁ@rﬁnﬁ‘ﬁ% Typhoon Dujuan (0313) 28 /8 1800| 16.2 136.0 175 940 3/9 0000 22.7 110.8 DISP
@@@"P%ﬂﬁﬁ Typhoon Maemi (0314) 5/9 1800 13.9 143.7 220 910 13/9 0600 40.5 134.6 XT
E@Cﬁ";ﬁ% Typhoon Choi-wan (0315) 17/9 1800 20.3 129.2 150 955 22/9 18001 39.5 151.2 XT
R b Typhoon Koppu ©316)| 25/9  0000| 16.7 135.8 130 965 30/9  0000| 329 147.0 XT
e Enﬁtﬁéﬁ}-ﬁ Typhoon Ketsana (0317) 19 /10 0000| 14.8 130.2 165 945 26 /10 0600 34.4 147.7 XT
W T Typhoon Parma (0318) 20 /10 1800 20.7 143.2 165 945 31/10 1200 32.3 166.9 XT
5’1?{]&?&?}’@‘%}4% #|| Severe Tropical Storm Melor | (0319) 30 /10 1200 13.2 128.0 100 980 4/11 0000 243 124.6 DISP
e rd lﬁf'ﬁj Typhoon Nepartak (0320) 12 /11 1200] 12.0 134.0 130 965 19 /11 0600| 21.0 109.0 DISP
B Typhoon Lupit 32 1911 12000 8.8 163.6 230 905 2/12 0000] 344 146.1 XT
?Ltﬁ'f [BSERLEAS Tropical Depression 25 /12 1200 13.7 130.1 55 1000 26 /12 1200 134 127.9 DISP

" PSRRI

Times are given in UTC

0L
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TABLE 4.2 TROPICAL CYCLONE WARNINGS
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l'fOR SHIPPING ISSUED IN 2003

L[IFIJE ]H; ‘;VEJJ:]EIE

oAl %Tfl , Date gnd time of issue of ' [
"l TR Fogr | (FE
fﬁfﬁ'“’;ﬁ@i Tropical cyclone No. of First warning Last warning Duration
warnings | FI/E[G) [ R OF TR ] 5 ] "] (hours)
issued |Date/Month Time'| Date/Month Time"
B Typhoon Kujira 35 20 /4 2100 24/4 1800 93
§F4>' Jif\i”“ T e I'Elfb Severe Tropical Storm Linfa 27 25175 12001 28 /5 1500 75
F 13 jﬁfvi‘*“ fr‘ﬁjﬂﬂi{ Severe Tropical Storm Nangka 18 1/6 0000 3/6 0000 48
oG g g 1 Typhoon Soudelor 23 15/6 1800 18/6 0900 63
* §F;x (IE3is VE*“%;«&%E * Severe Tropical Storm Koni 44 17/7 0600 22/7 0900 123
* R ['%l”ﬂfﬁﬂ * Typhoon Imbudo 28 21/7 1800 24/7 1800 72
f‘ﬁ[ﬁ“%@'\lﬁﬁd Tropical Storm Morakot 22 2/8 0600 4/8 1800 60
%&F}»@“ﬁfgfﬁﬁgj Tropical Storm Vamco 9 19/8 0600 20/8 0600 24
* R R| B * Typhoon Krovanh 34 22/8 0000f 25/8 2100 93
* f;[ﬁ‘ﬁrﬁ% * Typhoon Dujuan 18 1/9 0300 3/9 0300 48
5@?{]{3;‘5%@‘%‘43{ # | Severe Tropical Storm Melor 34 31/10 0600 4 /11 0600 96
Bt Fd |Er'ﬁj Typhoon Nepartak 50 13 /11 1800 19 /11 1200 138
H. Total 342 918"

’E[Hli‘\EIS PR [l

*4

" SR R -

H K”iﬁg\j}

" Times are glven in UTC.

ISPy OB S B
Includmg 15 hours with Warmngs 1ssued concurrently for two dlfferent tropical cyclones.
Ef’ﬂﬂeL[ r'—":iUEH K %, IIFIE‘F

* Troplcal cyclones for Wthh troplcal cyclone warning signals were issued in Hong Kong.
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TABLE 4.3
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WARNING BULLETINS ISSUED IN 2003

i#42) SUMMARY

BRSO L R SR, (R AL O
TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG AND NUMBER OF

(55 Signal

¥ No. of occasions

AEEFEE Total duration

E\ﬂf h ) min
1 4 94 20
3 5 42 55
8 1= NW 1 5 50
8 [7Ijk SW 1 320
8 NI*=NE 1 6 35
8 [N SE 1 3 0
9 1 2 0
10 0 -
4 Total 14 158 0
ﬁj’_"[ﬁ DETAILS
T Vil
?‘ﬁ%ﬁﬁé B R E”?’F Issued ) Cancelled )
Tropical cyclone No. of warning Signal FIHA/E] (75 E\JJ? fifl FIHA/E] (75 E?I‘ il
bulletins issued Date/Month Time | Date/Month ~ Time"
gFﬁUg:‘\T‘,'J“[ﬁ“g]‘g:\&% . 43 1 20/ 7 0540 2177 2015
Severe Tropical Storm Koni
1 22/ 17 2020 23/ 7 1340
g I?'[T[JW 43 3 23/ 7 1340 23/ 7 2240
Typhoon Imbudo 8 NI=NE 23 /7 2240 24 /7 0515
8 [N SE 24/ 7 0515 24/ 7 0815
3 24 /7 0815 24 /7 1240
EEERSE e 53 1 23/ 8 0930 24/ 8 1130
Typhoon Krovanh 3 24/ 8 1130 25/ 8 1130
1 1/9 2215 2/9 1040
3 2/9 1040 2/9 1420
B AR 8 P NW 2/9 1420 2/9 2010
Typhoon Dujuan 46 9 2/9 2010 2/9 2210
8 [1f SW 2/9 2210 3/9 0130
3 3/9 0130 3/9 0320

* Fﬁ%ﬁfﬁﬂ (Tff'ﬂ%fm P gh )
* Hong Kong Time (UTC + 8 hours )
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Rodd T E D HES B E SRR AW O
TABLE 44 FREQUENCY AND TOTAL DURATION OF DISPLAY OF TROPICAL CYCLONE
WARNING SIGNALS : 1956-2003

(54 - " D

Signals| | 3 8{HT 8 8T S 10 | Total duration
F 5 NW SW NE SE = 53

Year h min

1956 5 4 0 0 0 0 0 0 191 25
1957 4 9 1 1 2 2 0 1 295 45
1958 4 5 0 0 1 0 0 0 214 5
1959 1 1 0 0 0 0 0 0 36 35
1960 11 7 0 2 2 2 1 1 432 35
1961 6 7 1 2 1 0 1 1 192 55
1962 4 3 0 1 1 0 1 1 158 10
1963 4 5 0 0 1 0 0 0 175 50
1964 11 14 1 3 5 3 3 2 570 15
1965 7 6 0 0 1 1 0 0 239 40
1966 6 5 0 0 2 2 0 0 284 40
1967 8 6 0 0 2 1 0 0 339 10
1968 7 7 0 1 1 0 1 1 290 10
1969 4 2 0 0 0 0 0 0 110 15
1970 6 8 2 1 2 0 0 0 286 45
1971 9 10 1 3 2 2 1 1 323 25
1972 8 6 0 0 1 1 0 0 288 20
1973 8 6 1 1 1 0 1 0 416 50
1974 12 10 0 0 2 1 1 0 525 20
1975 8 6 1 0 0 1 1 1 292 20
1976 6 6 0 0 1 2 0 0 351 30
1977 8 6 0 0 1 0 0 0 395 10
1978 8 9 1 1 3 2 0 0 462 10
1979 5 5 1 0 2 2 1 1 281 15
1980 10 8 0 0 1 1 0 0 414 5
1981 5 4 0 0 1 1 0 0 202 20
1982 7 4 0 0 0 0 0 0 247 35
1983 8 7 0 1 2 2 1 1 289 42
1984 6 6 0 0 1 0 0 0 280 2
1985 5 4 1 0 0 1 0 0 193 35
1986 6 7 0 1 1 0 0 0 305 0
1987 6 1 0 0 0 0 0 0 165 45
1988 6 4 0 0 0 0 0 0 204 10
1989 7 8 0 0 2 2 0 0 306 10
1990 6 4 0 0 0 0 0 0 245 10
1991 8 6 0 0 1 1 0 0 349 55
1992 5 5 0 0 1 1 0 0 167 5
1993 8 9 0 0 2 4 0 0 325 40
1994 4 3 0 0 0 0 0 0 138 10
1995 8 6 2 2 1 1 0 0 348 50
1996 7 2 0 0 0 1 0 0 189 0
1997 2 3 0 1 1 0 1 0 97 30
1998 5 2 0 0 0 0 0 0 188 35
1999 10 13 4 3 2 0 2 1 520 0
2000 7 3 0 0 0 0 0 0 329 5
2001 6 1 1 2 1 0 0 253 35
2002 3 2 0 0 0 1 0 0 144 25
2003 4 5 1 1 1 1 1 0 158 0
H Total 309 275 19 26 53 40 17 12 13217 59
15 Mean 6.4 5.7 0.4 0.5 1.1 0.8 0.4 0.3 275 22
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TABLE 4.5 ANNUAL NUMBER OF TROPICAL CYCLONES IN HONG KONG'S AREA OF RESPONSIBILITY AND
THE NUMBER THAT NECESSITATED THE DISPLAY OF TROPICAL CYCLONE WARNING SIGNALS
IN HONG KONG : 1956-2003
| o RN R R | B S R S R (R R
Year Annual number of tropical cyclones Annual number of tropical cyclones necessitating
in Hong Kong's area of responsibility the display of signals in Hong Kong
1956 23 5
1957 12 6
1958 15 5
1959 18 2
1960 18 9
1961 24 6
1962 20 4
1963 13 4
1964 26 10
1965 16 6
1966 17 6
1967 17 8
1968 12 6
1969 11 4
1970 20 6
1971 20 9
1972 15 5
1973 17 9
1974 21 11
1975 12 7
1976 10 5
1977 10 8
1978 20 8
1979 18 6
1980 17 10
1981 15 5
1982 16 5
1983 15 7
1984 14 5
1985 15 5
1986 16 4
1987 12 5
1988 17 6
1989 17 7
1990 18 6
1991 14 6
1992 11 5
1993 14 9
1994 20 4
1995 17 8
1996 15 7
1997 10 2
1998 15 5
1999 12 8
2000 20 7
2001 14 6
2002 10 3
2003 12 4
H Total 761 294
I 5 Mean 15.9 6.1
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# 4.6 - BT EHT M I R (RURTORTRS
TABLE 4.6 DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956-2003
BRI BEETT
R Duration of each occasion Total duration per year
IEE’F Number T B =35 T B B
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions E%'J? 73 E\ﬂ]‘ 73 Eﬁ 73 E\ﬂ]‘ 73 Eﬁ 73 E\ﬂ]‘ 73
h min h min h min h min h min h min
— BEEG ]
E’Fﬁ/j M 306 43 12 161 0 4 30 275 22 570 15 36 35
1 or higher
=4 ;g‘}l‘ | =
cl= 206 30 31 124 15 4 30 130 57 306 35 17 15
3 or higher
TEBEEG T -
FIRIL 71 15 29 66 50 2 40 22 55 100 55 0 0
8 or higher
8 PiI"NW 19 6 13 15 45 1 30 2 28 18 0 0 0
8 [ SW 26 5 0 10 45 2 30 2 42 16 10 0 0
8 WI*NE 53 8 9 35 35 2 35 9 0 40 20 0 0
8 [N SE 40 7 20 21 45 0 20 6 7 31 15 0 0
JUBEES T
G 18 71 12 25 2 0 2 38 19 25 0 0
9 or higher
10 12 6 34 11 0 2 30 1 38 12 10 0 0
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Zluiﬂh =

/%EJH: %Efi HRIY 50 G e

TABLE 4.7 A SUMMARY OF METEOROLOGICAL OBSERVATIONS RECORDED IN HONG KONG DURING THE PASSAGES OF TROPICAL CYCLONES IN 2003

Hi BT 7
Nearest approach to Hong Kong

FIHE R R
¥ TR )

Minimum M.S.L. pressure (hPa)
at the Hong Kong Observatory

%ﬁ‘:*iﬁ‘%ﬁﬁ(*)

Maximum storm surge (metres)

R TR
N[[ f g | Hl1-o B
ame o e ZE Y[R L 18
tropical cyclone , - A Sl LS R R T
Hp o R he ey B Bstimaed | PG [ R st | vy Shek | Tal P m kg
Month Date Hour* Direction Distance (- = 1) minimum | Month ~ Date Hour* op Ty . Bei a8
Movement ﬁ Bay Pik Kau Island
(km) central Hourly Tsui
(km/h)
pressure
(hPa)
15:51
15:53-15:56
7 20 15:58 1003.9
TR 1 R E i
#L‘L“‘g Bf?*‘&ﬁ 7 21 6 F'EQQQFH 500 & QE 'os 980 16:32 0.15 016 026 031 005
ont 16:51-17:05
16:00
7 20 17:00 1003.9
04:33
, . 7 24 . 997.5
B P 24 P g 7 25 04:34 1.13 -
T o 7 5 . W 940 102 109 105
7 24 05:00 997.8
—— S - 8 24 15:48 1001.6
HECR Rl Rl N ]
T Kronant 8 24 20 L 340 WN 20 960 057 066 069  0.69
8 24 17:00 1001.8
20:53
20:54
—— " . 9 2 20:59 981.2
PRI 9 2 21 1 30 P! 30 955 21:01 072 055 169  1.02 ;
T. Dujuan N w 21:04
9 2 21:00 981.4
T YRR B

* Hong Kong Time (UTC + 8 hours )

9L
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TABLE 4.7 (cont'd)
et 60 53 G S g S 1053 68 9 2 g ot [
BB (7B ) (7B ) (7B )
] Eli5y Maximum 60-min mean Maximum 10-min mean Maximum gust peak speed in
Name of Month wind in points and km/h wind in points and km/h km/h with direction in points
tropical cyclone fi A B e P Afe RAEEERE AR Hid g PR AR
Hong Kong Hong Kong Hong Kong
King's International Waglan King's International Waglan King's International Waglan
Park Airport Island Park Airport Island Park Airport Island
o - o i\ _
T B [ N (el NP Mg M N (il H =0 M e i
§ Kérrln 7 g 22 ESEJ 36 ESEJ 47 E 25 ESEj 38 S >4 ﬁg E'FEJ 45 ESEJ ¥ g 6
N . [RENTE [k . -
AP | g | W g BRER o B | g BER o MR gy B
; 45 HHf 72 90 101 1" 108 117
T. Imbudo E ES E ENEE Y EQE E N ESE E
e B LT e .
BB B it [ Bt it TN [t Bt M il
ot 8 Lo il s Q 77 - 3 K e PR s Q 77 RHoss B2
ESE, SE
TG A [l [l P PR [l B [l PR PR BT Uk
T. DujuEn ? A\ 40 w 83 WSQ’ w 43 WN 87 W 92 E’i] 99 WN 13 NW 18

LL
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#*.4.8.1 TR r'j‘»jf{‘ﬁjﬁ600}£l§ﬁf[ﬁl[ Ip J;:‘ciﬁ;;@;:bﬂ 0 j;gai[ﬂ“j\gu[ JEHERT > Y T’}é@&@gfjﬂjgﬂ
TABLE 4.8.1 RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM
OF HONG KONG IN 2003
EALETY FE
600 £ PO SRR R (R F)
Aicr[E [‘JEUE\HT‘ bl Rainfall at the Hong Kong Observatory (mm)
= H“ Sl Period when tropical
£ cyclone within 600 km @) (i1) (iii) >iv) (1) + (iv)
Name of of Hong Kong :Jj?:,?%%OOF EP T, V& = T, Vi T T,V H Total
tropical cyclone (T, =& T, within 600 km fr24-] E\JJ? P [48°] E\ﬁj‘ 'y opvT2e) E\in P T, —»
FIHA/E] (75 E\JJ? fifi*| of Hong Kong  24-hour period 48-hour period 72-hour period | (T,+72 ‘| ETTP hours)
Date/Month  Time* (T, T, after T, after T, after T,
FARIOIL T [T 176 2500 : - - : :
S.T.S. Nangka # -
(T,) 2/6 0800
BB |(T) 20/7 1400 289 et 30.4 361 65.0
S.T.S. Koni - Trace
(T 21/7 2100
B P (T) 23/7 0400 36.1 49 49 4.9 41.0
T. Imbudo -
(Ty) 24/7 2200
fs Bf%\ﬁﬂd (T) 4/8 0600 31.0 13.7 15.6 15.6 46.6
orakot -
(Ty) 47/8 2000
B R | B (T) 23/8 1800 138.4 e e e 138.4
T. Krovanh - Trace Trace Trace
(Ty) 257/8 1600
B AR (T) 2/9 0300 92.9 9.7 10.6 17.1 110.0
T. Dujuan -
(Ty) 3/9 0800
e et |El’ﬁ # (Ty)) 19/11 1100 - 0.8 0.8 0.8 0.8
T. Nepartak # -
(Ty) 19/11 1400
H Total 365.7
* Fﬁ?ﬁﬁﬂj feil (T?ﬁgﬁfﬁi P T D
T, -z iﬁf?tﬁl 37'75"?3%600 Elﬁ?[zﬂ uﬁ
T, - zz‘ﬂﬁ,?@;&fiﬁwo N ﬁ TEY B :2 aﬂp JEJJ: o
! er‘jﬁ;‘ﬁ/@ PP HPE?% llflf’F

+ AGv) RO IE

S

*  Hong Kong Time (UTC + 8 hours )
T, - The time when a tropical cyclone was first centred within 600 km of Hong Kong.

%i*ﬂ%ﬂffﬂls —?ﬁﬁ( )T IR

BTV

{EUREEIR IR ey SINI R L A

T, - The time when a tropical cyclone was dissipated within or moved outside 600 km of Hong Kong.

#

Tropical cyclone without issuing of tropical cyclone warning signal in Hong Kong.

+ Figure in column (iv) of S.T.S. Koni overlaps the rainfall amount in column (i) of T. Imbudo by 36.1mm.
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TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884-1939, 1947-2003)

79

Jupue =T FEe TR (S

B SR R e

HI 2= s

aiiika FHEA RO B ()
Troplcal Cyclone Rainfall at the Hong Kong Observatory (mm)
(1) (ii) (iii) (iv) @A) + (iv)
BEHO00SEIF]  f T VEM R T, R T, # Total
=5 El {5y s within 600 km 24 'J\Eﬁ ' 48 'J\E‘JJ% P 72 'J\Eﬁ Il T, —»
Year Month Name of Hong Kong 24-hour period ~ 48-hour period = 72-hour period | (T,+72 ‘| E?J: hours)
(T,—T,) after T, after T, after T,
1999 8 AP Sam 368.1 178.9 248.1 248.4 616.5
1926 7 - 34.8 7 534.0 % 561.1 7 5622 % 597.0
1916 6 - 494.8 # 27.9 % 59.4 * 67.2 " 562.0
1965 9 I Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 FIET Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 E[ﬁ Ellen 90.7 3942 421.0 425.4 516.1
1993 9 B Dot 459.6 379 37.9 37.9 497.5
1982 8 g Dot 41.2 322.5 403.1 450.5 491.7
1995 8 V& fiﬁ Helen 241.4 146.2 2352 239.5 480.9
1904 8 - 446.5 % - 37" 26.7% 4732

Ty - B

# e _J,}J_/\

Jud — ”HJF U

T L?H? i ﬁ'ﬁ(l)ﬂgj'

ﬁﬁ(ll) (1V)71 IHJ}\_}“"F[ %

Eﬁf‘ﬁ‘ﬁ‘ﬂﬁw?ﬁﬁmo B O -

IBtiene= S}ﬁﬁ[ﬂ' AR -

RFEEVETR J;f 0

T, - The time when a tropical cyclone was first centred within 600 km of Hong Kong.

T, - The time when a tropical cyclone was dissipated within or moved outside 600 km of Hong Kong.

L HE600.2 BRI F 1R R R R R

For years prior to 1961, column (i) is the sum of daily rainfall on those days when a tropical cyclone was centred within

600 km of Hong Kong, columns (ii) to (iv) show respectively the accumulated daily rainfall on the following one to three

days.
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TABLE 4.9 TYPHOONS REQUIRING THE ISSUING OF THE HURRICANE SIGNAL NO. 10 DURING THE PERIOD 1946-2003

Bt HEEES {86057 ST SR B SRS
) Nearest approach (FHiFEm) CrEETH) CREETH)
Name to the Hong Kong Observatory | Minimum M.S.L. Maximum 60-min mean wind in points and km/h Maximum gust peak speed in km/h with direction in points
of pressure (hPa)
typhoon HREE T ST
PRV F hE CED (B R ety podp e L gy TG N ST R B L TN RN T
Date/Month Year Direction Distance] Hourly — Inst. | Hong Kong  King's Kai Tak Waglan Cheung Tate's Green Hong Kong King's Kai Tak Waglan Cheung Tate's Green
(km) Observatory Park Airport Island Chau Cairn Island Observatory Park Airport Island Chau Cairn Island
18 /7 1946 ] 70 | 9857 o=
S NE
g | 22 /9 1957 i 55| ose2 943 [k 115 Wi 72 i 113 o187 e 158 gl 185
Gloria SW ESE ESE E E ENE ENE
B 9 /6 1960 E'd“‘m?\ 10 9743 973.8 ﬁ\lﬁ.ﬁfjﬁj 96 f}\lﬂ.ﬂ'ﬂﬂ.{ 92 ?fﬁjmm 112 f}\lﬂ.ﬂ'ﬂﬂ.{ 191 ﬁm.[ 164 Ffﬁjmm 194
Mary WNW SSE SSE SSW SSE SE SSW
@ | 19 /s 1961 o | 9816  98L1 mﬁ@ﬁn 83 H 70 iR 9 f}J;ﬁ@f}J 76 oo 166 FM“‘\@HJ 139 i 128 mﬁ@ﬁn 135
Alice EN E ES{:‘Z EN E EN SW EN
il 1/9 1962 iyl 20 | 9551 953.2 I= 133 J= 108 s 148 P 118 ey 189 I= 259 1= 229 T 2160 P 232 il 284
Wanda SS\R/ N NW NW SE N N NN(N NW ES!
o 579 1964 iy 30 | 9710 9682 [T 5 s ke 148 s 113 ik 167 phlfppd= 227 fid= 203 oo 230 I 216 Mo 268
Ruby SW E N EN;: NE ESL NNE NW E NNE E
ey 13 /10 1964 I 35 978.9 9773 Lﬁ:]“f“-l:]“ 88 1= 67 1= 117 MV\:{”\"T}:{&' 96 F}\I:]“fﬂ:]“ 157 1= 175 Bl 198 1= 184 Lﬁ:]“f“-”ﬁ 205 = 220
Dot E NN(M N N NN NNE N N N WN NE
et 21 /8 1968 0 | 9687 9686 =68 1575 AT 124 Pudigl 0 IS 126 N EX] I=ast s 200 P 167 i 203
Shirley N N NNE SS\I;V NNE N N NE SS\I;\/ NNE
B 17 /8 1971 ik 20 | 9845  9s28 | Fupy 103 B 122 gl 140 g 131 & 148 Nk 224 Tl 210 ol 189 T 194 B 221
Rose WS(N SE SE ES{IE SE S ESE ES ESLI SE S
Ef 14 /10 1975 & 50 [ 9964 9962 [fudfiyl S8 I PR 67 e s I=106 s 1300 PR us [ opds 140 =137 1510 ke 176 s 158 s 180 s 167
Elsie S ENE N NNW NNE N NE NNW NE N N ENE NE NNE NE
fep! 2 /8 1979 TR 10 | 9618 9616 l 75 AT 79 o 1S fify 144 pwgﬂ@gﬂ ur o opds s l 08 | 1175 Eu”f@lﬁy 166 Eu”f@lﬁy 182 iy 198 ik 185 pu“(ﬁu]p’l 29 o167
Hope NN w WN w SW SS NW w w WN WN SW WS WN w
Eif 9 /9 1983 i 45 | 9839 9s31 i 92 W88 12 ke 169 iRk 171 i 126 i 1B7] o 18s W17 203 W 227 ki 238 ﬁi:[:\@ﬁ\l 218y 220%
Ellen SW E E E ESE ESE E S E E E E SSE EN S
9 16 /9 1999 Fifk i 20 | 9768 9761 ] [ 68 TR 59 RS 153 e 13 W37 T 149 ek 142 e 234 s 12
York SSW E N NNE NNE NNE E NNE ENE NNE NE

* [ GRS L

estimated, exceeding upper limit of anemogram.

08
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TABLE 4.10 DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG IN 2003

PIETIEGE

Damage in physical terms

SEH (R )

Damage in monetary terms (million HK$)

s o~
amear | 110
tropical cyclone Month [V
H¥ SRR | BRI | PRl | MSENY | R | SRR SR | R APy | B #
Agriculture Public works Public Property |Landslip and| Agriculture | Public Public Private Others Total
facilities utilities collapse of works utilities property
slope facilities
B 1.8
farmland: 1.8 hectares
e (] P 23.4 o AT 1 o
By : ISHRERT: 1 2
. - 1 - ) _ - - - ]
T. Imbudo ’ cTope: f?“.}%s ferry pier: 1 site 0009 0009
fruit plants: 1.7 hectares
BP9 241
farmland: 2.41 hectares
B 1 14.9 o i i . i i
T. Dujuan ? fish: 14.9 tons ! i 0935 i 0935
#4:29.9 5
crops: 29.9 tons
fE + PRI R 2 AR (IR 28 P ot -

N.B.:

Based on information supplied by relevant government departments and public utility companies.

Damage reports in the local press were also examined and collated.

I8
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TABLE 4.11 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960-2003
oE|gi | S
v | mangs | o
eS8 I Tl Name of ghwve |5 g R g om B e | hEe | g
Year | Date/Month tropical cyclone (e Persons | Persons | Persons |Ocean-going| Small craft |Small craft
dead missing injured | vessels in sunk or | damaged
trouble wrecked
1960 | 4/6 - 12/6 T. Mary Bl 45 11 127 6 352 462
1961 | 17/5 - 21/5 T. Alice TR 4 0 20 * * *
7/9 - 10/9 | S.T.S. Olga B 7 0 0 0 1 0
1962 | 28/8 - 2/9 T. Wanda R 130 53 * 36 1297 756
1963 1/79 - 9/9 T. Faye §’5§B 3 0 51 0 2 0
1964 | 26 /5 - 28/5 T. Viola FEE [ [ 0 0 41 5 18 18
2/8 - 9/8 T. Ida T Er 5 4 56 3 7 60
2/9 - 6/9 T. Ruby i 38 6 300 20 32 282
4/9 - 10/9 T.  Sally ijﬂj 9 0 24 0 0 0
7/10- 13/10f T. Dot gy 26 10 85 2 31 59
1965 6/7 - 16/7 T.  Freda R 2 0 16 0 1 0
25/9 - 28/9 | T.S. Agnes T 5 0 3 0 0 0
1966 | 12/7 - 14 /7 | S.T.S. Lola it 1 0 6 0 * 6
1967 | 19/8 - 22 /8 | S.T.S. Kate T 0 0 3 3 1 0
1968 | 17/8 - 22/8 T.  Shirley = 0 0 4 1 * 3
1969 | 22/7 - 29/7 T. Viola AR 1 0 0 0 0 3 0
1970 [ 1/8 - 3/8| T.D. - - 2" 0 0 0 0 0
8/9 - 14/9 T.  Georgia Tﬁ]if‘lﬂh 0 0 0 2 0 *
1971 [ 15/6 - 18/6 T. Freda g 2 0 30 8 0 0
16/7 - 22/7 T. Lucy fm?ﬁ“[ 0 0 38 10 2 13
10/8 - 17/8 T. Rose i 110 5 286 34 303 *
1972 4/11- 9/11 T. Pamela IS 1 0 8 3 0 0
1973 | 14/7 - 20/7 T. Dot e 1 0 38 14 * *
1974 | 7/6 - 14/6 T. Dinah gt 0 0 0 1 * *
18/7 - 22/7 T. vy VIE 0 0 0 2 * *
15/10 - 19/10f T. Carmen Hkd 1 0 0 5 * *
21/10- 27/10| T. Della FarHf 0 0 0 2 * *
1975 110/8 - 14/8 | T.D. - - 2 1 0 3 1 *
9/10- 14/10] T. Elsie }ff"[ 0 0 46 7 2 1
16 /10 - 23 /10| S.T.S. Flossie R 0 0 0 1 * *
1976 | 22/6 - 4/7 T.  Ruby i 3 2 2 0 0 0
21/7 - 26/7 | S.T.S. Violet AERFH| 2 1 1 0 0 0
5/8 - 6/8 | S.T.S. Clara T BT 0 0 4 0 0 0
21/8 - 24/8 T.S. Ellen *«“lﬁ 27 3 65 0 4 7
15/9 - 21/9 T. Iris m"%’]?ﬁ‘? 0 0 27 6 0 1
1977 | 4/7 - 6/7| TD. - - 0 0 2 0 0 0
3/9 - 5/9 T.S. Carla 1 12 0 0 1 1 0 0
22/9 - 25/9 | S.T.S. Freda g 1 0 37 2 0 0
1978 | 24 /7 - 30/7 | S.T.S. Agnes Py i 3 0 134 0 25 42
9/8 - 12/8 | T.S. Bonnie il 0 0 0 2 0 0
23 /8 - 28 /8 | S.T.S. Elaine T 1 0 51 8 5 8
22/9 - 26/9 | S.T.S. Kit ‘F‘,%’f 0 7 0 0 1 0
7 /10 - 16 /10| S.T.S. Nina e g 0 0 2 0 0 0
17 /10 - 29 /10| T. Rita [yl 0 0 3 1 5 0
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% 4.11 (7€)
TABLE 4.11 (cont'd)

S|t | ST
e | gao | e

s | P | Nameof | myEEE | g vae| kumelur|omiue| e | PeEwE |
Year Date / Month tropical cyclone [ Persons | Persons | Persons [Ocean-going| Small craft|Small craft
dead missing injured vessels in sunk or | damaged

trouble wrecked

1979 1/7 - 6/7 T. Ellis T FJE 0 0 0 0 2 0

26/7 - 30/7 | T.S. Gordon “}}ﬁ 0 0 0 0 2 0

28/7 - 3/8 T. Hope ! 12 0 260 29 167 207

6/8 - 9/8| T.D. - - 0 0 0 0 3 0

16/9 - 24/9 | S.T.S. Mac i 1 0 67 2 12 0

1980 5/7 - 12/7 | S.T.S. Ida < fr 0 0 0 1 0 0

18/7 - 23/7 T. Joe rjﬁf 2 1 59 4 0 1

20/7 - 28/7 T. Kim Flpu 0 0 0 0 2 1

29 /10 - 2/11| T.S. Cary +E! 0 0 0 0 0 2

1981 3/7 - 7/7 | S.T.S. Lynn LENE 0 0 32 0 0 3

1982 | 27/6 - 2/7 | T.S. Tess YA 0 0 16 0 1 0

22/7 - 30/17 T. Andy F3 0 0 0 0 0 1

5/9 - 16/9 T. Irving B 0 0 0 0 0 2

1983 | 12/7 - 19/7 T. Vera HEENER 0 0 0 0 1 0

29/8 - 9/9 T. Ellen glﬁ 10 12 333 44 135 225

10 /10 - 14 /10 T. Joe f 0 0 58 2 0 3

20 /10 - 26 /10| S.T.S. Lex 0 0 0 0 0 1

1984 | 27/8 - 7/9 T. Ike 0 0 1 0 0 0

1985 | 19/6 - 25/6 T. Hal 0 1 13 0 4 2

1/9 - 7/9 T. Tess B 2 0 12 6 1 3

13 /10 - 22 /10 T. Dot iy 0 0 1 0 0 0

1986 3/7 - 12/7 T.  Peggy T%ﬁ[yj 1 0 26 3 0 3

9/8 - 12/8 | T.D. - - 0 0 3 0 1 5

18/8 - 6/9| T. Wayne B RL 3 1 15" 0 3 0

11/10 - 19/10 T. Ellen ’%’:Iﬁ 0 0 4 1 2 1

1987 | 16 /10 - 27 /10 T. Lynn IR 0 0 1 0 0 0

1988 | 14/7 - 20/7 T. Warren B fﬁ 0 1 12 1 2 1

19/9 - 22/9 T. Kit ki 0 0 0 0 0 1

18 /10 - 23 /10 T. Pat y&flﬁ 2 0 1 0 0 0

21 /10 - 29 /10 T. Ruby o 0 0 4 0 0 0

1989 | 16 /5 - 21 /5 T. Brenda ‘m'ﬁii_ 6 1 119 0 3 5

11/7 - 19/7 T.  Gordon A 2 0 31 1 0 8

8/10 - 14 /10 T. Dan B 0 0 0 1 0 1

1990 | 15/5 - 19/5 T.  Marian BN 0 0 0 0 0 1

15/6 - 19/6 | S.T.S. Nathan P 5 1 1 1 0 2

21/6 - 30/6 T.  Percy FP 1 0 0 0 0 0

27/7 - 31/7 | S.T.S. Tasha Ef‘f 0 0 1 0 1 0

25/8 - 30/8 T. Becky F,Jillﬁ 0 1 0 0 0 0

10/9 - 20/9 T. Ed EN 0 0 1 0 0 0

1991 | 15/7 - 20/7 T. Amy T 0 0 1 1 0 2

20/7 - 24 /7 | S.T.S. Brendan M (ﬁ# 0 0 17 1 1 13

13/8 - 18/8 T.  Fred 1 E 0 0 0 0 1 0

1992 9/7 - 14/7 T. El TEI 0 0 23 0 0 1

17/7 - 18/7 | T.S. Faye T 2 0 24 1 0 3

19/7 - 23/7 | S.T.S. Gary g 0 0 18 2 0 0
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press were also examined and collated.

{7 Wi Data unavailable.

’Fﬂé%‘,—”ﬁgﬁfl I Struck by lightning.

% 4.11 (€3)
TABLE 4.11 (cont'd)
SEge | S
lﬁij WS [ s [P
g | P Nameof | g | 70 N9 R GE G) A | L6
Year Date / Month tropical cyclone 5] ersons Pgrss)ns I.’e.rsons Ocean-go‘mg Small craft [ Small craft
dead missing injured vessels in sunk or | damaged
trouble wrecked
1993 [ 21/6 - 28/6 T. Koryn ,'JIE‘_I 0 0 183 0 0 2
16/8 - 21/8 T. Tasha 3}\7} 0 0 35 0 0 7
9/9 - 14/9 T. Abe T 1 0 0 0 0 0
15/9 - 17/9 | S.T.S. Becky PR 1 0 130 0 0 10
23/9 - 27/9 T. Dot gy 0 1 48 0 1 0
28 /10 - 5/11 T. Ira T 2 0 30 0 1 0
1994 [ 23/6 - 25/6 | T.S. Sharon 7h 0 0 0 1 1
25/8 - 29/8 | S.T.S. Harry RE! 1 0 0 0 2
1995 7/8 - 12/8 | S.T.S. Helen V& ]ﬁ 3 0 35 0 0 0
25/8 - 1/9 T. Kent J’ﬁj 0 0 5 0 0 0
28/9 - 4/10 T. Sibyl g 0 0 14 0 0 0
1996 5/9 - 10/9 T. Sally ?J;‘%”J 2 0 4 0 0 0
18/9 - 23/9 | S.T.S. Willie 2F| 0 1 0 0 0 0
1997 { 31/7 - 3/8 T.  Victor AP 1 0 58 0 0 0
20/8 - 23/8 T. Zita Ly 0 0 3 0 0 0
1998 7/8 - 11/8 | S.T.S. Penny By 1 0 1 0 0 0
12/9 - 14/9 | T.D. - - 0 0 10 0 0 0
15 /10 - 27 /10 T. Babs i 0 0 14 0 0 0
1999 [ 28/4 - 2/5 T. Leo FlI 0 0 14 0 0 0
2/6 - 8/6 T. Maggie ol 0 0 5 0 2 0
25/7 - 28/7 | T.S. - - 0 0 18 0 0 0
19/8 - 23/8 T. Sam ARl 4 0 328 0 0 0
12/9 - 17/9 T. York A 2 0 500 3 * *
24/9 - 26/9 | S.T.S. Cam fﬁ}%* 1 0 23 0 0 0
2000 | 15/7 - 16/7 | T.D. - - 0 1 6 0 0 0
27/8 - 1/9 | S.T.S. Maria oA h 2 0 0 0 0 0
5/9 - 10/9 T. Wukong e 0 0 1 0 0 1
2001 | 30/6 - 3/7 T.  Durian ﬁ-"fﬁi_ 0 0 1 0 0 0
1/7 - 8/7 T. Utor W‘C’-ﬁj 1 0 1 0 1 0
23 /7 - 26/7 T. Yutu S| 0 0 10 0 0 0
28/8 - 1/9 ] T.S. Fitow ;'[:’ﬁj 2 0 0 0 0 0
2002 | 15/8 - 20/8 | S.T.S. Vongfong :thdi% 0 0 2 0 0 1
10/9 - 13/9 | S.T.S. Hagupit }:'Fﬁ'ﬁ 0 0 32 0 0 3
2003 | 16 /7 - 23 /7 | S.T.S. Koni A 0 0 15 0 0 0
17/7 - 25/7 T. Imbudo ['}l*mﬁf 1 0 45 0 2 8
17/8 - 26/8 T. Krovanh R B 0 0 11 0 0 2
29/8 - 3/9 T. Dujuan +BE 0 4 24 0 1 4
R ¢ PRI SRS S - U0 g
N.B.: Based on information supplied by relevant government departments and public utility companies. Damage reports in the local
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TROPICAL CYCLONE POSITION AND
INTENSITY DATA, 2003
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PITN RLT S5 B A=A YITI%WH:ME&@‘« CHIEASEZ 15845 ~ NAE100% %180
I ) [R5 05 I SR

i”JQ s Fl
;z‘fﬁr me (0301) 88
Rk B P (0302) 89
\\FJ’@%E{-;'EH ARSI B 90
BGe BT (0303) 91
PIZE %ﬁa (0304) 92
Pl %Fﬁup (0305) 93
EEE Efﬁglgfg (0306) 94
913 éf“[”rﬁ ﬁjﬂwiﬁ (0308) 95
BE 1] 0 (0307) 96
fﬂﬁfﬁ“ﬁ#%\lﬁﬁd (0309) 97
HER U ¥ (0310) 98
G R B (0312) 99
SR %lfﬁﬁ (0311) 100
E@a FHHR (0313) 101
BEC IR (0314) 102
HEE %2 (0315) 103
B/E 21 65 (0316) 104
B e (0317) 105
BRI (0318) 106
F{" Zf”[”rft ﬁj‘i #] (0319) 107
Be'E 7 (0320) 108
BEE k] (0321) 109
ﬁﬁ“[%wﬁ{# S B s 110

A Ay BTV IO T P IS WA A BF) (1K AR 94 EIEY3 . 60
E';EJ’J‘E?F) F‘ﬁ%’ﬁ”gp@mtr D -

(a) T.D - ?ﬁ&ﬁfﬁ%%
(b) T.S.: - ﬁifﬁ‘ﬁé

(c) S.T.S.: - a"‘{xﬂ:\srftﬁﬁ\i
(d) T. - g
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Six-hourly position and intensity data are tabulated in this section for the following tropical cyclones in 2003
over the western North Pacific and the South China Sea (i.e. the area bounded by the Equator, 45°N, 100°E
and 180°).

Name of tropical cyclone Page
Tropical Storm Yanyan (0301) 88
Typhoon Kujira (0302) 89
Tropical Depression of 18 - 22 May 90
Typhoon Chan-hom (0303) 91
Severe Tropical Storm Linfa (0304) 92
Severe Tropical Storm Nangka (0305) 93
Typhoon Soudelor (0306) 94
Severe Tropical Storm Koni (0308) 95
Typhoon Imbudo (0307) 96
Tropical Storm Morakot (0309) 97
Typhoon Etau (0310) 98
Typhoon Krovanh (0312) 99
Tropical Storm Vamco (0311) 100
Typhoon Dujuan (0313) 101
Typhoon Maemi (0314) 102
Typhoon Choi-wan (0315) 103
Typhoon Koppu (0316) 104
Typhoon Ketsana (0317) 105
Typhoon Parma (0318) 106
Severe Tropical Storm Melor (0319) 107
Typhoon Nepartak (0320) 108
Typhoon Lupit (0321) 109
Tropical Depression of 25 - 26 December 110

In this section, surface winds refer to wind speeds averaged over a period of 10 minutes given in the unit of
m/s (1 m/s is about 1.94 knots or 3.6 km/h). Intensities of tropical cyclones are classified as follows:-

(a) T.D.: - tropical depression
(b) T.S.: - tropical storm

(c) S.T.S.: - severe tropical storm
(d) T.: - typhoon
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?‘FJ?? FRER(0301)FYE + o) TRALe R 4k
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM YANYAN (0301)

(et et (5 (it
1o S Sl R
(=) CF27))

Estimated Estimated

=S| minimum maximum
(1%%‘1 p Eﬁ ) central surface 155 A
E| 55 F I Time gFi@ pressure winds Lat. Long.

Month Date (UTC) Intensity (hPa) (m/s) °N °E

- F| Jan 15 1800 T.D. 1002 16 73 161.0
16 0000 T.D. 1002 16 7.8 159.4
0600 T.D. 1002 16 8.3 157.8
1200 T.D. 1002 16 8.8 156.3
1800 T.D. 1002 16 9.3 154.6
17 0000 T.D. 1002 16 10.0 152.9
0600 T.D. 1002 16 10.9 151.1
1200 T.D. 1002 16 11.7 149.7
1800 T.D. 1002 16 12.5 148.2
18 0000 T.D. 1002 16 13.3 147.1
0600 T.S. 998 18 13.8 146.7
1200 T.S. 994 21 14.2 146.6
1800 T.S. 994 21 14.7 147.1
19 0000 T.S. 994 21 14.9 148.0
0600 T.S. 998 18 15.1 148.8
1200 T.S. 998 18 15.4 149.8
1800 T.S. 998 18 159 150.9
20 0000 T.S. 998 18 16.4 152.1
0600 T.S. 998 18 17.0 153.4
1200 T.D. 1002 16 17.5 154.7

e

Dissipated
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Month
PHE] Apr

F I
Date
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

89

UG

=3 IIJ o ﬁ
CF 7))
Estimated
maximum
surface
winds

(m/s)

13
16
16
16
16
18
18
18
18
21
21
23
23
25
28
31
31
33
36
39
41
43
46
49
51
57
59
59
57
54
49
46
43
43
46
49
49
46
43
43
41
41
39
41
43
43
41
39
36
33
31
28
25
23
21
18
18
18
18
18
18
18
18

HR S FI0302)FV B + Y RIS
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON KUJIRA (0302)
(it
H [t ;’?\ LERS
(FHIF=r)
Estimated
= minimum
(Téﬁ%‘ P! E%ﬁ ) central
Time §Fi ! pressure
(UTC) Intensity (hPa)
1200 T.D. 1002
1800 T.D. 1000
0000 T.D. 1000
0600 T.D. 1000
1200 T.D. 1000
1800 T.S. 998
0000 T.S. 998
0600 T.S. 998
1200 T.S. 998
1800 T.S. 995
0000 T.S. 995
0600 T.S. 990
1200 T.S. 990
1800 S.T.S. 985
0000 S.T.S. 980
0600 S.T.S. 975
1200 S.T.S. 975
1800 T. 970
0000 T. 965
0600 T. 960
1200 T. 955
1800 T. 950
0000 T. 945
0600 T. 940
1200 T. 935
1800 T. 925
0000 T. 920
0600 T. 920
1200 T. 925
1800 T. 930
0000 T. 940
0600 T. 945
1200 T. 950
1800 T. 950
0000 T. 945
0600 T. 940
1200 T. 940
1800 T. 945
0000 T. 950
0600 T. 950
1200 T. 955
1800 T. 955
0000 T. 960
0600 T. 955
1200 T. 950
1800 T. 950
0000 T. 955
0600 T. 960
1200 T. 965
1800 T. 970
0000 S.T.S. 975
0600 S.T.S. 980
1200 S.T.S. 985
1800 T.S. 990
0000 T.S. 995
0600 T.S. 998
1200 T.S. 998
1800 T.S. 998
0000 T.S. 998
0600 T.S. 998
1200 T.S. 998
1800 T.S. 998
0000 T.S. 998
T EEL A B
Became E)([&atropical

=
=

°N

o os
o

SO S50 000VXX IR
—_m OO0 RO WLV

—— e —

10.

10.2
10.3
10.4
10.6
10.8
11.1
11.5
11.9
12.2
12.7
13.1
13.5
13.7
13.9
14.0
13.9
13.7
13.5
13.5
13.5
13.6
13.8
14.1
14.6
15.1
15.7
16.2
16.7
17.2
17.8
18.3
18.7
19.2
19.6
19.9
20.1
20.5
20.9
20.9
20.8
21.1
21.5
22.0
23.2
24.8
26.8
29.0

Long.

160.6
160.5
160.2
159.6
159.1
158.6
157.8
156.7
155.9
155.0
154.1
153.1
152.2
151.5
150.7
149.8
149.0
148.3
147.3
146.2
145.2
143.8
142.3
141.0
139.5
138.3
137.0
136.0
135.2
134.2
133.7
132.9
132.1
131.3
130.6
130.0
129.5
129.1
128.8
128.3
127.9
127.3
126.8
126.1
125.7
125.1
124.6
124.3
124.2
124.1
123.8
123.3
123.1
123.0
122.6
122.4
122.3
122.3
122.5
123.0
123.9
125.4
127.3



90

e S O e A e B A N 1L
SIX-HOURLY POSITION AND INTENSITY DATA OF
THE TROPICAL DEPRESSION OF 18 - 22 MAY

(it J#t 5 (it
Hlio S & ,'L’ﬁ“iﬁi
(FHIF=F) (F=7))

Estimated Estimated

Pk Fi] minimum maximum
(%r%fﬂl Pl Eﬁ) central surface 175 A
E 55 F Iy Time gFi@ pressure winds Lat. Long.

Month Date (UTC) Intensity (hPa) (m/s) °N °E

T F| May 17 1800 T.D. 1004 13 7.4 127.6
18 0000 T.D. 1002 16 7.7 128.5
0600 T.D. 1002 16 8.1 129.3
1200 T.D. 1002 16 8.5 130.1
1800 T.D. 1002 16 8.8 130.6
19 0000 T.D. 1002 16 9.1 131.1
0600 T.D. 1002 16 9.5 131.8
1200 T.D. 1002 16 10.0 132.1
1800 T.D. 1002 16 10.8 131.6
20 0000 T.D. 1002 16 11.7 131.1
0600 T.D. 1002 16 12.6 130.8
1200 T.D. 1002 16 13.2 130.6
1800 T.D. 1002 16 13.6 130.2
21 0000 T.D. 1002 16 13.8 129.8
0600 T.D. 1002 16 13.9 129.4
1200 T.D. 1004 13 14.2 129.3
1800 T.D. 1004 13 14.5 129.5
22 0000 T.D. 1004 13 14.8 129.9

e
Dissipated



91

BRRSTIR(0303) v + [ Y R PR
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON CHAN-HOM(0303)

(et et (5 (it
Fl1e S i 9l g
CFHIF=r) C+27))

Estimated Estimated

Pk Fi] minimum maximum
(%ﬁﬂl Pl Eﬁ ) central surface 55 NAE
E| 55 F iy Time gFi@ pressure winds Lat. Long.

Month Date (UTC) Intensity (hPa) (m/s) °N °E

T F| May 19 0600 T.D. 1002 13 6.8 149.7
1200 T.D. 1000 16 6.9 150.1
1800 T.D. 1000 16 7.1 150.6
20 0000 T.D. 1000 16 7.2 151.1
0600 T.D. 1000 16 7.7 151.0
1200 T.S. 998 18 8.0 150.7
1800 T.S. 995 21 8.3 150.4
21 0000 T.S. 990 23 8.8 150.2
0600 S.T.S. 985 25 9.3 150.2
1200 S.T.S. 980 28 10.0 150.4
1800 S.T.S. 980 28 10.8 150.7
22 0000 S.T.S. 980 28 11.6 150.9
0600 S.T.S. 980 28 12.6 151.1
1200 S.T.S. 980 28 13.2 151.2
1800 S.T.S. 975 31 14.2 151.2
23 0000 S.T.S. 975 31 14.9 151.2
0600 T. 965 36 15.6 151.3
1200 T. 960 39 16.4 151.4
1800 T. 955 41 17.4 151.5
24 0000 T. 955 41 18.2 151.6
0600 T. 955 41 19.3 152.1
1200 T. 955 41 20.0 152.6
1800 T. 955 41 21.1 153.8
25 0000 T. 960 39 22.3 154.8
0600 T. 960 39 23.8 155.9
1200 T. 960 39 25.2 156.8
1800 T. 965 36 26.8 157.7
26 0000 T. 970 33 28.2 158.8
0600 S.T.S. 975 31 29.6 160.6
1200 S.T.S. 985 25 30.9 162.5
1800 T.S. 990 23 323 164.5
27 0000 T.S. 995 21 33.8 166.7

AR LI S
Became Extratropical
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Month Date

T E] May 25
26

27

28

29

30

31

AN
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3?1?11?“‘*{3'122? B TL(0304)p0 )+ o [V 6 B

SIX-HOU

R ]
(o] b

Time

(UTC)

1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000

[t
fob 1) B gl
CF 57))
Estimated
maximum
surface
winds

(m/s)

16
18
21
23
23
25
21
21
21
18
18
18
18
18
18
21
23
25
25
25
23
21

Y POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM LINFA (0304)
GEREEIES
1o e B
(FHIFET)
Estimated
minimum
) central
9EE pressure
Intensity (hPa)
T.D. 1000
T.S. 995
T.S. 990
T.S. 985
T.S. 985
S.T.S. 980
T.S. 990
T.S. 990
T.S. 990
T.S. 995
T.S. 995
T.S. 995
T.S. 995
T.S. 995
T.S. 995
T.S. 990
T.S. 985
S.T.S. 980
S.T.S. 980
S.T.S. 980
T.S. 985
T.S. 990
ABERIE 3052
Became E)Jt%atropical

iyt
Lat.
°N

17.0
16.5
16.2
16.1
16.0
16.0
16.1
16.5
17.4
18.5
19.5
204
21.2
21.9
22.3
22.6
24.1
25.6
27.5
30.0
322
34.1

Long.

118.4
118.3
118.6
119.0
119.5
120.0
120.9
121.9
122.8
123.6
124.1
124.5
125.0
125.8
126.9
128.2
129.4
130.1
130.7
131.5
132.4
133.8
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TR A 305D + BV R
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM NANGKA (0305)

(et et (5 (it
Flie S B 8l g
(FHIF=r) C+ 27

Estimated Estimated
Pk Fi] minimum maximum
(%r%fﬂl Pl Eﬁ) central surface 175 A
E 55 F Iy Time gFi@ pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+ E| Jun 1 0000 T.D. 998 16 17.2 117.0
0600 T.S. 996 18 17.7 117.8
1200 T.S. 994 21 18.3 118.3
1800 T.S. 990 23 19.1 118.6
2 0000 S.T.S. 985 25 19.9 119.3
0600 S.T.S. 985 25 20.6 120.4
1200 S.T.S. 985 25 21.3 121.6
1800 T.S. 990 23 22.3 123.3
3 0000 T.S. 994 21 22.7 125.2
0600 T.S. 994 21 23.7 127.5
1200 T.S. 994 21 25.6 130.6
1800 T.S. 994 21 27.5 133.1
4 0000 T.S. 994 21 29.4 135.4

AR LI S
Became Extratropical
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Month Date

=+ E| Jun 13

14

15

16

17

18

19

94

B AR JIR0306)F - BV (I
SIX-HOURLY POSITION AND INTENSITY DATA OF

l'fl?fﬁ (&

H S 27@ JE:{

(FIIF=r)

Estimated

EJJ? [ minimum

(%r%fﬂl Pl Eﬁ) central
Time §F1 ! pressure

(UTC) Intensity (hPa)
0000 T.D. 1002
0600 T.D. 1000
1200 T.S. 998
1800 T.S. 998
0000 T.S. 998
0600 T.S. 998
1200 T.S. 998
1800 T.S. 998
0000 T.S. 995
0600 T.S. 990
1200 T.S. 990
1800 S.T.S. 985
0000 S.T.S. 980
0600 S.T.S. 980
1200 S.T.S. 980
1800 S.T.S. 980
0000 S.T.S. 975
0600 T. 970
1200 T. 970
1800 T. 970
0000 T. 965
0600 T. 960
1200 T. 960
1800 T. 965
0000 T. 970
0600 S.T.S. 980
1200 T.S. 990

TYPHOON SOUDELOR (0306)

AR LI S
Became Extratropical

fifit
R
CF 2175)
Estimated
maximum
surface
winds
(m/s)

13
16
18
18
18
18
18
18
21
23
23
25
28
28
28
28
31
33
33
33
36
39
39
36
33
28
23

1758
Lat.
°N

10.7
11.2
11.4
11.5
11.8
12.1
12.6
13.1
13.9
14.6
15.3
16.1
16.8
17.5
18.2
19.0
19.7
20.7
22.0
23.4
25.0
26.2
27.8
29.9
325
35.0
37.1

Long.
°E

132.3
130.9
129.2
128.3
127.6
127.1
126.6
126.1
125.7
125.5
125.3
125.0
124.6
124.1
123.6
123.2
123.1
123.2
123.6
123.8
124.0
124.5
125.5
127.0
128.1
129.9
132.7



El 5y F I
Month Date

= Fl Jul 16

17

18

19

20

21

22

ey

s

SIX-HOU

Tt
(ﬁ%‘ﬂl P
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

Y

95

S HO308)IE + | LY R
OSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM KONI (0308)

¥

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.S.
T.D.

e
Dissipated

I'FLI BRI
I 1o 5B
(FHIF=r)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1000
1000
1000
1000
1000
1000
998
998
998
994
994
994
990
985
980
980
980
980
980
985
985
985
985
994
1000

fifit
ol el
CF=7)
Estimated
maximum
surface
winds

(m/s)

13
13
16
16
16
16
16
16
18
18
18
21
21
21
23
25
28
28
28
28
28
25
25
25
25
21
16

1758
Lat.
°N

9.8
10.3
10.8
11.1
11.3
11.6
12.0
12.1
12.2
12.6
13.0
13.7
14.4
14.9
15.5
16.3
16.9
17.5
17.9
18.2
18.5
18.7
18.8
19.2
19.8
20.3
20.7

Long.
°E

129.2
128.2
127.0
125.7
124.5
123.3
121.8
120.6
119.4
118.3
117.7
117.2
116.8
116.4
1159
115.1
114.3
113.5
112.8
112.0
111.1
110.1
109.0
107.6
106.3
104.9
103.6



El 5 F I
Month Date

k| Jul 17

18

19

20

21

22

23

24

25

96

BB P O30T+ B e W g
SIX-HOURLY POSITION AND INTENSITY DATA OF

Tt
(ﬁ%‘ﬂl P
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000

TYPHOON IMBUDO (0307)
fﬁl%ﬁ B
H S 5’@ IS
(FHIF=T)
Estimated
minimum
central
§F1@ pressure
Intensity (hPa)
T.D. 1000
T.S. 995
T.S. 995
T.S. 990
T.S. 990
T.S. 985
S.T.S. 980
S.T.S. 975
S.T.S. 970
S.T.S. 970
T. 965
T. 960
T. 950
T. 945
T. 940
T. 935
T. 930
T. 930
T. 930
T. 935
T. 945
T. 950
T. 945
T. 945
T. 945
T. 945
T. 940
T. 940
S.T.S. 970
S.T.S. 980
T.S. 990
T.S. 995
e

Dissipated

fifit
= I'L’ﬁ“ﬁ
CF =17p)
Estimated
maximum
surface
winds
(m/s)

16
18
18
21
21
23
25
28
31
31
33
36
41
43
46
49
51
51
51
49
43
41
43
43
43
43
46
46
31
25
21
18

1758
Lat.
°N

8.2

8.7

9.2

9.8
10.1
10.2
10.3
10.4
10.4
10.6
10.9
11.5
12.1
12.6
13.2
13.7
14.3
14.9
15.6
16.4
17.0
17.6
17.9
18.4
18.9
19.3
19.9
21.0
223
22.9
23.5
23.9

Long.

140.9
140.1
139.4
138.4
137.6
137.1
136.2
1354
134.7
134.0
133.3
132.5
131.6
130.7
129.6
128.2
127.1
125.9
124.6
123.0
121.5
119.7
118.4
116.9
115.6
114.2
113.1
111.9
110.3
109.0
107.5
106.5



97

ROTR 0300000 4 1 8o
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM MORAKOT (0309)

l'ﬁl?fﬁ (& (it

Hlio S & ;Jfgn;ﬁg
(FHIF=T) CF2F))

Estimated Estimated
Eﬁ [ minimum maximum
(ﬁé%ﬁﬂ Pl Eﬁ ) central surface 55 NS
El 5y F I Time gfi 58 pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
" E] Aug 2 0000 T.D. 1000 13 18.2 125.7
0600 T.S. 996 18 18.9 125.0
1200 T.S. 994 21 19.5 124.3
1800 T.S. 994 21 20.2 123.2
3 0000 T.S. 990 23 20.8 122.2
0600 T.S. 990 23 21.4 121.5
1200 T.S. 990 23 22.1 121.0
1800 T.S. 990 23 229 120.5
4 0000 T.S. 990 23 23.5 119.6
0600 T.S. 994 21 24.1 119.0
1200 T.S. 996 18 24.6 118.5

e
Dissipated



Fl 5 FIHH
Month Date

" E] Aug 3

R ROV + TR SRR

98

SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON ETAU (0310)
l'ﬁl?fﬁ &
H [P ;’?\ LERS
FIEEH)
Estimated
EJJ? [ minimum
(ﬁé%ﬁﬂ P Eﬁ ) central
Time §Fi &/ pressure
(UTC) Intensity (hPa)
0600 T.D. 996
1200 T.S. 992
1800 T.S. 988
0000 T.S. 984
0600 S.T.S. 980
1200 S.T.S. 975
1800 S.T.S. 970
0000 T. 965
0600 T. 960
1200 T. 955
1800 T. 955
0000 T. 955
0600 T. 955
1200 T. 955
1800 T. 950
0000 T. 945
0600 T. 945
1200 T. 945
1800 T. 945
0000 T. 945
0600 T. 945
1200 T. 945
1800 T. 955
0000 S.T.S. 960
0600 S.T.S. 976
1200 T.S. 985
1800 T.S. 985
eh E IR ﬁ?ﬂ’i‘;

Became Extratropical

(it
=3 IIJ Bt ﬁ
CF 7))
Estimated
maximum
surface
winds

(m/s)

16
18
21
23
25
28
31
33
36
39
39
39
39
39
41
43
43
43
43
43
43
43
39
31
25
21
21

13.5
14.1
14.7
15.8
16.6
17.0
17.6
18.2
18.7
19.4
20.4
21.5
22.8
24.0
25.2
26.5
27.5
28.3
29.4
30.7
32.0
333
34.2
35.7
37.6
39.4
42.8

Long.
°E

139.3
138.7
138.0
136.8
135.5
134.2
133.4
132.4
131.5
130.9
130.2
129.5
129.0
128.7
128.4
128.3
128.6
129.4
130.7
132.0
133.1
134.0
134.8
136.4
139.1
141.4
143.6



Fl 5 FIHH
Month Date

" E| Aug 17

18

19

20

21

22

23

24

25

26

99

BRI B (0312)F0 5+ | 2V 1 3
SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON KROVANH (0312)
fﬁlﬁﬁ B
H [P ;’?\ LERS
FlEEH)
Estimated
Eﬁ [ minimum
(ﬁé%ﬁﬂ i Eﬁ) central
Time §Fi &4 pressure
(UTC) Intensity (hPa)
0000 T.D. 1002
0600 T.D. 1002
1200 T.D. 1002
1800 T.D. 1002
0000 T.D. 1002
0600 T.D. 1002
1200 T.D. 1002
1800 T.D. 1002
0000 T.D. 1002
0600 T.D. 1002
1200 T.D. 1002
1800 T.D. 1002
0000 T.D. 1002
0600 T.D. 1000
1200 T.S. 998
1800 T.S. 995
0000 T.S. 990
0600 T.S. 990
1200 S.T.S. 985
1800 S.T.S. 980
0000 S.T.S. 975
0600 T. 970
1200 T. 970
1800 T. 970
0000 T. 970
0600 T. 970
1200 T. 970
1800 T. 965
0000 T. 960
0600 T. 960
1200 T. 960
1800 T. 960
0000 T. 960
0600 T. 960
1200 T. 965
1800 S.T.S. 975
0000 S.T.S. 985
0600 T.S. 998
e

Dissipated

(it
=3 IIJ Bt ﬁ
CF 57)
Estimated
maximum
surface
winds

(m/s)

13
13
13
13
13
13
13
13
13
13
13
13
13
16
18
21
23
23
25
28
31
33
33
33
33
33
33
36
39
39
39
39
39
39
36
31
25
18

12.6
13.0
13.5
15.3
16.3
16.9
17.4
17.8
18.3
18.8
19.0
19.0
19.1
19.1
19.0
18.9
18.7
18.5
18.0
17.8
17.9
17.8
17.5
17.3
17.5
17.7
17.8
18.2
18.8
19.2
19.6
19.9
20.5
20.9
21.2
21.5
22.1
22.9

Long.
°E

144.6
144.0
143.3
142.1
141.4
140.7
139.8
138.7
137.0
135.3
134.2
133.5
132.8
132.1
131.3
130.4
129.3
128.2
127.0
125.9
124.5
123.3
122.1
120.5
119.5
118.0
117.0
116.0
114.8
113.6
112.4
111.3
110.1
109.0
108.0
107.0
105.7
104.7



100

B HEREOI DYDY SRR
SIX-HO[ RLY POSITION AND INTENSITY DATA OF
TROPICAL STORM VAMCO (0311)

fﬁlﬁﬁ (% (it

o Rl
(FUFERE) CREF)

Estimated Estimated
Eﬁ [ minimum maximum
(ﬁé%ﬁﬂ 7 Eﬁ) central surface 1558
El 55 F I Time gfi 58 pressure winds Lat.
Month Date (UTC) Intensity (hPa) (m/s) °N
" E] Aug 19 0600 T.D. 996 16 22.5
1200 T.S. 992 18 239
1800 T.S. 992 18 254
20 0000 T.D. 996 16 27.4
0600 T.D. 1000 13 28.6

e
Dissipated

Long.
°E

124.8
123.8
122.3
121.0
119.3



FIi

Month

" E] Aug

*JL‘EJ Sep

F I
Date

28
29

30

31

R IR03 13V + [ Y R EP R

101

SIX-HOURLY POSITION AND INTENSITY DATA OF

Tt
(ﬁﬁgﬁfﬂl )
Time
(UTC)

1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000

TYPHOON DUJUAN (0313)
fﬁlﬁﬁ B
H 7 27@ e
(FHIF=T)
Estimated
minimum
central
§Fi’§f'2 pressure
Intensity (hPa)
T.D. 1002
T.D. 1002
T.D. 1002
T.D. 1000
T.S. 994
T.S. 990
S.T.S. 985
S.T.S. 980
S.T.S. 975
T. 970
T. 965
T. 965
T. 960
T. 950
T. 945
T. 940
T. 940
T. 940
T. 950
T. 955
S.T.S. 975
T.S. 996
e

Dissipated

(it
=4 IIJ Bt ﬁ
CF 57)
Estimated
maximum
surface
winds

(m/s)

13
13
13
16
21
23
25
28
31
33
36
36
39
43
46
49
49
49
43
41
31
18

16.2
16.0
16.0
16.0
16.1
16.3
16.5
17.4
18.5
19.2
19.8
20.1
20.4
20.7
20.8
21.1
21.6
21.9
22.2
22.6
22.4
22.7

Long.
°E

136.0
135.5
135.2
134.9
134.7
134.4
134.1
133.3
132.2
131.1
129.6
128.3
126.7
125.3
123.7
122.0
120.2
118.0
116.5
114.8
112.8
110.8



El 5 E:C
Month Date

Jek| Sep 5

10

11

12

13

B IREO3LOFV D + | Y R R

102

SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON MAEMI (0314)
fﬁl%ﬁ (%
H [oTn ;’?\ LERS
(FHIP=T1)
Estimated
Eﬁ [ minimum
(ﬁé%ﬁﬂ A Eﬁ) central
Time §Fi &4 pressure
(UTC) Intensity (hPa)
1800 T.D. 1002
0000 T.D. 1000
0600 T.S. 995
1200 T.S. 995
1800 T.S. 990
0000 T.S. 990
0600 T.S. 990
1200 T.S. 985
1800 S.T.S. 980
0000 S.T.S. 975
0600 S.T.S. 975
1200 S.T.S. 975
1800 S.T.S. 970
0000 T. 960
0600 T. 950
1200 T. 940
1800 T. 930
0000 T. 920
0600 T. 910
1200 T. 910
1800 T. 910
0000 T. 915
0600 T. 920
1200 T. 925
1800 T. 930
0000 T. 935
0600 T. 935
1200 T. 950
1800 S.T.S. 970
0000 S.T.S. 975
0600 S.T.S. 980
igh E@iﬂﬁi@i

Became Extratropical

(it
=4 IIJ Bt ﬁ
CF 7))
Estimated
maximum
surface
winds

(m/s)

13
16
18
18
21
21
21
23
25
28
28
28
31
36
41
46
51
57
61
61
61
59
57
54
51
49
49
41
31
28
25

13.9
14.6
15.2
15.8
16.5
17.2
18.0
18.8
19.3
19.7
20.1
20.4
21.0
21.8
22.4
22.9
233
23.7
24.0
243
24.7
25.1
25.7
26.9
28.4
30.6
32.7
34.9
37.0
39.1
40.5

Long.
°E

143.7
142.0
141.1
140.3
139.0
137.8
136.8
136.0
135.0
133.9
132.8
132.0
1312
130.5
129.6
128.8
127.9
127.3
126.6
126.0
125.5
125.2
125.1
125.4
125.8
126.4
127.1
128.3
129.8
131.8
134.6



FIi

Month

*]uEJ Sep

F I
Date

17
18

19

20

21

22

RFEOISIID S | R R

103

SIX-HOURLY POSITION AND INTENSITY DATA OF

l'fl?fﬁ [

H [P ;’?\ LERS

FlEEH)

Estimated

Eﬁ [ minimum

(ﬁé%ﬁﬂ P Eﬁ) central
Time §Fi ! pressure

(UTC) Intensity (hPa)
1800 T.D. 1000
0000 T.S. 998
0600 T.S. 995
1200 T.S. 995
1800 T.S. 990
0000 T.S. 990
0600 S.T.S. 985
1200 S.T.S. 980
1800 S.T.S. 975
0000 T. 970
0600 T. 970
1200 T. 970
1800 T. 965
0000 T. 960
0600 T. 955
1200 T. 955
1800 T. 960
0000 T. 965
0600 T. 970
1200 S.T.S. 980
1800 S.T.S. 985

TYPHOON CHOI-WAN (0315)

AR LI S
Became Extratropical

(it
=4 IIJ Bt ﬁ
CF 7))
Estimated
maximum
surface
winds

(m/s)

16
18
21
21
23
23
25
28
31
33
33
33
36
39
41
41
39
36
33
28
25

20.3
21.5
22.3
23.0
23.7
24.9
26.0
27.1
27.8
28.4
28.6
29.0
29.5
30.0
31.0
32.1
33.2
344
35.9
37.8
39.5

Long.
°E

129.2
128.7
128.1
127.6
127.3
127.3
127.9
128.2
128.7
129.5
130.5
132.0
133.5
135.7
137.1
138.9
140.7
142.8
145.0
147.6
151.2



El 5 F I
Month Date
Jek| Sep 25
26

27

28

29

30

BRE 21 B3 (0316)pvE + 'J~E%'J‘,‘J/ r'\j'ﬁg'I'EBFi@

104

SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON KOPPU (0316)
fﬁl%ﬁ S
H 7R 5’@ o
(F =)
Estimated
Eﬁ [ minimum
(ﬁé%ﬁﬂ A Eﬁ) central
Time §Fi ! pressure
(UTC) Intensity (hPa)
0000 T.D. 998
0600 T.D. 998
1200 T.D. 998
1800 T.D. 998
0000 T.D. 998
0600 T.D. 998
1200 T.D. 998
1800 T.S. 996
0000 T.S. 992
0600 T.S. 988
1200 S.T.S. 984
1800 S.T.S. 980
0000 S.T.S. 980
0600 S.T.S. 980
1200 S.T.S. 975
1800 T. 970
0000 T. 965
0600 T. 965
1200 T. 965
1800 T. 970
0000 S.T.S. 975

AR LI S
Became Extratropical

(it
=4 IIJ Bt ﬁ
CF 7))
Estimated
maximum
surface
winds

(m/s)

16
16
16
16
16
16
16
18
21
23
25
28
28
28
31
33
36
36
36
33
31

16.7
16.2
16.2
16.7
17.3
18.1
19.0
20.0
21.5
22.1
23.1
24.2
24.9
25.5
26.1
26.7
27.4
28.4
29.2
30.6
329

Long.
°E

135.8
136.2
136.7
137.0
136.8
136.8
137.4
138.0
139.2
139.1
139.6
140.0
140.6
140.7
140.6
140.7
141.3
141.7
142.4
144.3
147.0



El 5 E:C
Month Date

H %] Oct 19

20

21

22

23

24

25

26

105

B RIO31 D + T Y I S
SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON KETSANA (0317)
fﬁl%ﬁ B
H 7 %@ T
(F =)
Estimated
Eﬁ i minimum
(ﬁé%ﬁﬂ P! Eﬁ) central
Time §Fi ! pressure
(UTC) Intensity (hPa)
0000 T.D. 996
0600 T.S. 994
1200 T.S. 992
1800 T.S. 988
0000 S.T.S. 984
0600 S.T.S. 975
1200 S.T.S. 975
1800 T. 970
0000 T. 965
0600 T. 955
1200 T. 950
1800 T. 945
0000 T. 945
0600 T. 945
1200 T. 945
1800 T. 945
0000 T. 945
0600 T. 945
1200 T. 945
1800 T. 945
0000 T. 950
0600 T. 955
1200 T. 955
1800 T. 955
0000 T. 955
0600 T. 960
1200 T. 965
1800 S.T.S. 975
0000 S.T.S. 980
0600 S.T.S. 984

Ak EL IR iﬁj gz
Became Extratropical

(it
=4 IIJ Bt ﬁ
CF 57)
Estimated
maximum
surface
winds

(m/s)

16
18
21
23
25
31
31
33
36
41
43
46
46
46
46
46
46
46
46
46
43
41
41
41
41
39
36
31
28
25

14.8
15.1
15.5
15.5
15.3
15.6
15.9
16.1
16.3
16.6
17.0
17.2
17.4
17.7
18.1
18.4
18.8
19.2
19.6
20.0
20.4
21.0
21.9
22.8
24.6
259
27.6
29.6
32.1
344

Long.
°E

130.2
130.2
129.9
130.3
130.6
130.8
131.1
131.0
131.1
131.2
131.1
131.1
131.1
131.1
131.2
131.5
132.0
132.3
132.7
133.5
133.6
133.7
134.1
134.7
135.7
136.9
139.1
141.9
144.6
147.7



El 5
Month
H %] Oct

F I
Date

20
21

22

23

24

25

26

27

28

29

30

31

HRTIIR0318)pvE + o Y f\j'ﬁg','EBFi@
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SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON PARMA (0318)
fﬁlﬁﬁ 53
H [oTn 47?\ LERS
(F P
Estimated
= minimum
(Téﬁ%‘ P E%ﬁ) central
Time §Fi a4 pressure
(UTC) Intensity (hPa)
1800 T.D. 996
0000 T.S. 994
0600 T.S. 994
1200 T.S. 992
1800 T.S. 988
0000 S.T.S. 984
0600 S.T.S. 975
1200 T. 970
1800 T. 970
0000 T. 965
0600 T. 960
1200 T. 955
1800 T. 950
0000 T. 945
0600 T. 945
1200 T. 945
1800 T. 945
0000 T. 950
0600 T. 950
1200 T. 955
1800 T. 960
0000 T. 965
0600 T. 965
1200 T. 970
1800 S.T.S. 975
0000 S.T.S. 975
0600 S.T.S. 975
1200 S.T.S. 975
1800 S.T.S. 975
0000 S.T.S. 975
0600 S.T.S. 975
1200 T. 970
1800 T. 965
0000 T. 960
0600 T. 955
1200 T. 950
1800 T. 950
0000 T. 950
0600 T. 955
1200 T. 960
1800 T. 965
0000 S.T.S. 975
0600 S.T.S. 984
1200 T.S. 992
igh E@iﬂﬁ?@?

Became Extratropical

(it
= IIJ Bt ﬁ
CF 7))
Estimated
maximum
surface
winds
(m/s)

16
18
18
21
23
25
31
33
33
36
39
41
43
46
46
46
46
43
43
41
39
36
36
33
31
31
31
31
31
31
31
33
36
39
41
43
43
43
41
39
36
31
25
21

1558
Lat.
°N
20.7
20.9
21.5
22.1
22.2
22.3
22.9
23.5
24.1
24.7
26.1
27.1
28.3
29.1
30.1
30.8
30.8
30.0
28.6
27.6
26.4
254
23.8
23.0
22.4
22.3
22.3
21.8
22.0
21.8
21.8
21.9
22.6
23.1
23.9
24.8
25.7
26.6
27.8
28.9
29.7
30.6
314
32.3

Long.

143.2
143.9
144.4
145.2
146.0
146.4
146.9
147.2
147.9
148.8
149.6
150.8
152.3
154.1
156.2
158.6
161.4
163.6
165.1
167.2
168.4
169.7
169.5
168.9
167.4
166.0
164.5
162.7
160.5
158.2
156.0
154.1
152.1
150.4
149.4
148.8
149.2
150.2
151.7
154.3
156.7
159.7
163.2
166.9



FIi

Month

H %] Oct

- - %] Nov

F I
Date

30

31

107

PR R 03199+ T RV EL
OSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM MELOR (0319)

SIX-HOU

Tt
(ﬁﬁgﬁfﬂl )
Time
(UTC)

1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000

Y

i
Intensity

T.D.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.

e
Dissipated

I”Efl BB A5
1= B
Gy
Estimated
minimum
central
pressure

(hPa)

1000
996
992
988
980
980
980
980
984
984
984
984
984
988
992
996
996
996

1000

(it
=4 IIJ Bt ﬁ
CF 7))
Estimated
maximum
surface
winds

(m/s)

16
18
21
23
28
28
28
28
25
25
25
25
25
23
21
18
18
18
16

13.2
13.8
14.5
153
15.7
16.2
16.9
17.5
18.5
19.4
20.1
20.6
21.2
21.9
22.7
23.1
23.7
24.0
243

Long.
°E

128.0
127.3
126.2
124.8
123.9
122.9
122.5
121.8
121.1
120.9
120.6
120.5
120.8
121.3
121.9
122.7
123.5
124.1
124.6



FIi

Month

4~ *] Nov

F I
Date

12

13

14

15

16

17

18

19
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BB S I (0320)0 0+ LY R IR g
SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON NEPARTAK (0320)

Tt
(ﬁﬁgﬁfﬂl )
Time
(UTC)

1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600

i
Intensity

T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.
T.
T.
S.T.S.
T.S.
T.S.
T.D.

e
Dissipated

I'FLI FHE (S
H 7R 5’@ Ui
Gy
Estimated
minimum
central
pressure

(hPa)

1002
1000
1000
996
992
988
988
988
984
984
980
975
975
975
975
975
975
975
975
975
975
970
965
970
980
988
996
1000

(it
=4 IIJ Bt ﬁ
CF 57)
Estimated
maximum
surface
winds

(m/s)

13
16
16
18
21
23
23
23
25
25
28
31
31
31
31
31
31
31
31
31
31
33
36
33
28
23
18
16

12.0
12.1
12.2
12.3
12.4
12.0
11.6
11.8
12.1
12.2
12.6
13.3
13.8
14.2
14.4
14.6
15.0
15.5
16.1
16.3
16.6
17.5
18.1
18.8
19.2
19.7
20.1
21.0

Long.
°E

134.0
131.8
130.0
128.6
126.4
125.2
123.8
122.1
120.5
119.0
117.9
116.6
115.7
114.8
113.8
113.2
112.2
111.2
110.2
109.8
109.6
109.1
108.9
108.4
108.4
108.4
108.6
109.0
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R EFHORDpvE+ TRV R HER
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON LUPIT (0321)

i fhat
flresme g
A S I o1

Estimated Estimated

EJJ? i minimum maximum
(ﬁé%ﬁﬂ Pl Eﬁ) central surface 75 PNAE
E| 5} F i Time gfi@ pressure winds Lat. Long.

Month Date (UTO) Intensity (hPa) (m/s) °N °E

4 - *] Nov 19 1200 T.D. 1000 13 8.8 163.6
1800 T.D. 1000 13 8.8 163.0
20 0000 T.D. 1000 13 8.9 161.9
0600 T.D. 1000 13 8.9 161.3
1200 T.D. 998 16 8.8 160.6
1800 T.D. 998 16 8.7 160.2
21 0000 T.D. 998 16 8.7 159.8
0600 T.D. 998 16 8.7 158.5
1200 T.S. 994 18 8.7 156.8
1800 T.S. 990 21 8.5 155.1
22 0000 S.T.S. 980 25 8.6 153.6
0600 S.T.S. 975 28 8.8 152.2
1200 S.T.S. 975 28 8.8 150.3
1800 S.T.S. 970 31 8.9 148.9
23 0000 T. 965 33 8.2 147.6
0600 T. 960 36 8.0 146.8
1200 T. 955 39 7.9 145.5
1800 T. 955 39 7.7 144.5
24 0000 T. 955 39 7.7 144.0
0600 T. 955 39 8.5 143.3
1200 T. 955 39 9.0 142.5
1800 T. 950 41 9.9 141.4
25 0000 T. 945 43 10.5 140.3
0600 T. 940 46 114 138.8
1200 T. 935 49 11.7 137.7
1800 T. 930 51 12.1 137.1
26 0000 T. 920 57 12.5 136.7
0600 T. 910 61 13.0 136.3
1200 T. 905 64 13.5 136.0
1800 T. 905 64 13.9 135.4
27 0000 T. 905 64 14.0 134.9
0600 T. 905 64 14.5 134.4
1200 T. 905 64 14.9 133.8
1800 T. 910 61 15.2 133.3
28 0000 T. 915 59 15.5 132.9
0600 T. 915 59 16.1 132.5
1200 T. 915 59 16.8 131.9
1800 T. 925 54 17.6 131.4
29 0000 T. 930 51 18.4 131.0
0600 T. 935 49 19.2 130.9
1200 T. 935 49 19.9 131.0
1800 T. 940 46 20.8 131.6
30 0000 T. 945 43 21.8 132.5
0600 T. 950 41 23.0 133.7
1200 T. 955 39 24.6 135.5
1800 T. 960 36 26.0 137.5
4 =2 7] Dec 1 0000 T. 965 33 27.0 139.0
0600 S.T.S. 970 31 29.3 140.2
1200 S.T.S. 975 28 309 141.7
1800 S.T.S. 980 25 32.2 144.1
2 0000 T.S. 985 23 344 146.1

ARELIE T S0 b
Became Extratropical
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R SREGA = B2 A 2 pI= 2 A 4 FIpom -+ PRV R ER
SIX-HOURLY POSITION AND INTENSITY DATA OF
THE TROPICAL DEPRESSION OF 25 - 26 DECEMBER

l'ﬁl?l‘ﬁ (& (it

Hlo S B ;Jfgn;ﬁg
(FHIF=F) (F=7)

Estimated Estimated
Eﬁ [ minimum maximum
(ﬁé%ﬁﬂ P! Eﬁ ) central surface 155 PNAE
Eli5y FIHA Time gfi &4 pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
4 = ¥| Dec 25 1200 T.D. 1002 13 13.7 130.1
1800 T.D. 1000 16 13.8 129.3
26 0000 T.D. 1000 16 13.7 128.7
0600 T.D. 1000 16 13.6 128.3
1200 T.D. 1002 13 13.4 127.9

e
Dissipated





