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Radar imagery of Typhoon Molave captured at 9 p.m. on 18 July 2009.
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Section1 INTRODUCTION

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 I - 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 III - Tropical Cyclone Summaries” was subsequently introduced to provide information on
tropical cyclones over the western North Pacific and the South China Sea. The first issue,
published in 1971, contained reports on tropical cyclones occurring in 1968 within the area
bounded by the Equator, 45°N, 100°E and 160°E. 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

To heighten people's alertness of stronger typhoons, the Observatory further categorised
'"Typhoon' into "Typhoon', 'Severe Typhoon' and 'Super Typhoon' starting from the 2009 typhoon
season. In this publication, tropical cyclones are classified into the following six categories
according to the maximum sustained surface winds near their centres :
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(i) A TROPICAL DEPRESSION (T.D.) has maximum sustained winds of less than 63 km/h.

(i1) 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 118-149 km/h.

(v) A SEVERE TYPHOON* (S.T.) has maximum sustained winds of 150-184 km/h.

(vi) A SUPER TYPHOON* (SuperT.) has maximum sustained winds of 185 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.

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 assigns names from a new list to tropical cyclones attaining tropical storm strength.
Table 1.1 shows the name list effective from 1 January 2009. 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 2009 was assigned the code “0901”. In this publication, the
appropriate code immediately follows the name of the tropical cyclone in bracket, e.g. Typhoon
Kujira (0901).

1.4 Data sources

Mean sea level pressure and surface wind data presented in this report were obtained from a
network of meteorological stations and anemometers operated by the Hong Kong Observatory.
Details of such stations are listed in Tables 1.2 and 1.3.

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.

Rainfall data presented in this report were obtained from a network of meteorological and
rainfall stations operated by the Hong Kong Observatory and raingauges operated by the
Geotechnical Engineering Office (GEO).

* New categories starting 2009
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1.5 Content

In Section 2, an overview of all the tropical cyclones over the western North Pacific and the
South China Sea in 2009 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones
affecting Hong Kong in 2009. 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 mean 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 and radar imageries.

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

“am.”, “p.m.”, “morning”, “evening” etc. in the tropical cyclone narratives are in Hong Kong
Time which is eight hours ahead of UTC.

1.6 Hong Kong’s Tropical Cyclone Warning System

Table 1.4 shows the meaning of tropical cyclone warning signals in Hong Kong.

Starting from 2007, the reference for the issue of No.3 and No.8 signals has been expanded from
the Victoria Harbour to a network of eight near-sea level reference anemometers covering the whole
of Hong Kong as depicted in Figure 1.1.

The reference anemometers were selected on account of their good exposure and geographical
distribution, taking into account the natural separation by Hong Kong’s mountain ranges. Together,
they provide a broad picture of the wind condition in Hong Kong.

The No. 3 or No. 8 signal, as the case may be, will be issued when half or more anemometers in
the reference network register or are expected to register sustained strong winds or gale/storm force

winds and the wind condition is expected to persist. The wind speed range of the No.3 signal is
41-62 km/h and that of the No.8 signal is 63-117 km/h.
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L1 DFEF T A I SRR S
TABLE 1.1 Tropical cyclone name list effective from 1 January 2009
¥ Contributed by L I I v v
?1F Name | £/9" Name | §,9" Name | ;)" Name | {79 Name
[REiES Cambodia At s BELF | RIEEE | YRS
Damrey Kong-rey Nakri Krovanh Sarika
Fl i China EES = fu i FHAR YA £
Haikui Yutu Fengshen Dujuan Haima
e DPR Korea TR RN I B I *E
Kirogi Toraji Kalmaegi Mujigae Meari
F I[ESE[FK[ Hh Hong Kong, T FIJJE v R e ok
China Kai-tak Man-yi Fung-wong | Choi-wan Ma-on
FI4 Japan A S B! Zi &f_’r LA
Tembin Usagi Kammuri Koppu Tokage
“H Lao PDR TR ) | PRM | e
Bolaven Pabuk Phanfone Ketsana Nock-ten
Fl 1SRRI Macau, China S lES P GBS ML
Sanba Wautip Vongfong Parma Muifa
R ih Malaysia FAEAE ¢ ZHip T KA Fiff
Jelawat Sepat Nuri Melor Merbok
FPuFE LI | Micronesia LEHd TEH Apt P G
Ewiniar Fitow Sinlaku Nepartak | Nanmadol
EISE ] Philippines IRy L = TF‘[,P“ B3 fﬁﬁ o
Maliksi Danas Hagupit Lupit Talas
Tt RO Korea ﬁ‘[% Tl ﬁ L Bl Bl
Gaemi Nari Jangmi Mirinae Noru
G Thailand VR = R R e il
Prapiroon Wipha Mekkhala Nida Kulap
[ US.A. H PR Wy R i
Maria Francisco Higos Omais Roke
By Viet Nam AlE ﬂjﬁ* = vl R F4
Son-Tinh Lekima Bavi Conson Sonca
(RS Cambodia L T TP ST AT
Bopha Krosa Maysak Chanthu Nesat
Fl i China FE Yai e Yafif e YAl
Wukong Haiyan Haishen Dianmu Haitang
A DPR Korea Bt A L @ i Q’Fﬁ
Sonamu Podul Noul Mindulle Nalgae
PGS v Hong Kong, ERES| AA] (REES A= rican
China Shanshan Lingling Dolphin Lionrock Banyan
FI Japan TesE a1 LCIE [EsH s
Yagi Kajiki Kujira Kompasu Washi
g Lao PDR Bl N IS 11 -+
Leepi Faxai Chan-hom | Namtheun Pakhar
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# 1.1 (&)
TABLE 1.1 (cont'd)
¥ Contributed by ! I 1 v v
?1F Name | €9 Name | §,9" Name | ;)" Name | £;79 Name
FITESRT Macau, China £l %llﬁé, r@f ;‘&__,T[L ;E,;F([ ?J%ﬁ
Bebinca eipah Linfa Malou Sanvu
Fo e igh Malaysia B P Hn f’i“ e BB, ol
Rumbia Tapah Nangka Meranti Mawar
FPuEEST IR | Micronesia R K oS tlEs Uit ﬁ[ %J
Soulik Mitag Soudelor Fanapi Guchol
T Philippines [ FA'J W ETRI AELEIS | ZF |
Cimaron Hagibis Molave Malakas Talim
Ll RO Korea TR AT ~5 AL TR
Jebi Neoguri Goni Megi Doksuri
s Thailand P B forR AR ) %7
Mangkhut | Rammasun Morakot Chaba Khanun
F U.S.A. T R Ui TH B A
Utor Matmo Etau Aere Vicente
By Viet Nam NAES B Eﬁiﬁq i Rpr
Trami Halong Vamco Songda Saola
#* 12 ¢ﬁF1mj5H %nﬁﬁiﬂjr*fﬁ'bjgfﬁ
TABLE 1.2 Positions and elevations of various barometers mentioned in this publication
it PLF" Position j?’u ’Eﬁ?‘«]ﬁf{ )
1A ﬁﬁfj@ (F)
ifﬁ Station Elevation of
15 NAE barometer above
Latitude N Longitude E M.S.L. (m)
Fﬁ HEAY ’F}?&F&'F"‘,ﬂ Hong Kong Observatory 22°18°07” 114°10°27” 40
Headquarters
VHET Sha Tin 22°24'09" 114°12'36" 13
f’?ﬂ?%g Ta Kwu Ling 22°31°43 114°09°24 14
TR Waglan Island 22°10°56 114°18°12 60
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5P RO AR

TABLE 1.3 Positions and elevations of various anemometers mentioned in this publication

TF’T Station

§ig fﬁf Position

it i

VA ()

Elevation of

by A anemometer above
Latitude N Longitude E M.S.L. (m)
e (5 £) Bluff Head (Stanley) 22°11°517 | 114°12°43” 103
H I%Lﬁ%ﬁﬁ Central Pier 22°17°20” 114°09°21” 30
~PV Cheung Chau 22°12°04” 114°01°36 99
j%?"\'ﬁ‘?@ Cheung Chau Beach 22°12°39” 114°01°45” 27
=YL Cheung Sha Wan 22°19°58” 114°09°14” 30
—F{'J P Green Island 22°17°06” 114°06°46” 107
F‘, pee N alivAy oo 3] Hong Kong International Airport 22°18°34” 113°55°19” 14#
?Tfﬁvﬂ Kai Tak 22°18°35” 114°12°48” 16
FTJ;{ TEI King’s Park 22°18°43” 114°10°22” 90
e Lau Fau Shan 22°28°08” | 113°59°01” 50
f[’Jﬂ Ngong Ping 22°15°31” 113°54°46” 607
] 'LEL"J North Point 22°17°40” 114°11°59” 26
=Nl Peng Chau 22°17°28” 114°02°36 47
& Ping Chau 22°32°48” 114°25°42” 39
EMIEI Sai Kung 22°22°32” 114°16°28” 32
NS Sha Chau 22°20°45” 113°53°28” 31
i’_[/lilﬁ/fﬁ Sha Lo Wan 22°17°28” 113°54°25” 71
VPE! Sha Tin 22°24°09” 114°12°36” 16
T ri[‘r] Shek Kong 22°26°10” 114°05°05” 26
o B @%ﬁﬁ Star Ferry (Kowloon) 22°17°35” 114°10°07” 18
3 fp’ﬁ?ﬁF} Ta Kwu Ling 22°31°43” 114°09°24” 28
ASH Tai Mei Tuk 22°28°31” 114°14°15” 71
*r@p [ Tai Mo Shan 22°24°38” 114°07°28” 966
fﬂ[ﬁﬂ Tap Mun 22°28°17” 114°21°38” 35
*:f/p[ Tate's Cairn 22°21°28” 114°13°04” 587
il Fuﬁﬁ Tsak Yue Wu 22°24°10” 114°19°23” 23
4 i Tseung Kwan O 22°18°577 | 114°15°20” 52
T R Tsing Yi Shell Oil Depot 22°20°48” 114°05°11” 43
F“[ F[HFTW(‘J‘ Fﬁ%{,‘ Tuen Mun Government Offices 22°23°26” 113°58°36” 69
M Waglan Island 22°10°56” | 114°18°12” 83
P Wetland Park 22°28°00” 114°00°32” 15
:FE{[ il Wong Chuk Hang 22°14°52” 114°10°25” 30

# R A e S

# Refer to the wind sensor at the middle of the north runway.
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=14 “ETFERBIE RIS EEHRVER
TABLE 1.4 MEANING OF TROPICAL CYCLONE WARNING SIGNALS IN HONG KONG IN 2009
(Bl BURT5R EHRNER
Signals Symbol Display Meaning of Signals
- 1 BV RV A 1 A B8 00 2 BTN fi
Standby T B TR -
A tropical cyclone is centred within about 800
km of Hong Kong and may affect the
territory.
o 3 7 A5 T S PR R IR B TE R 3 AR KO8
Strong Wind a3 L IR ST I 624 » R o
AIRERE A/ NEF 110N B H R B il REFFAE -
Strong wind is expected or blowing generally
in Hong Kong near sea level, with a sustained
speed of 41-62 kilometres per hour (km/h),
and gusts which may exceed 110 km/h, and
the wind condition is expected to persist.
[lEB ] I a8 T AT 1 R P IE BT & 2R 52 SR
B B e g MM T SR B (S SR AT 7 [ WCEE R )
NWLY NW ' /NRE63ZE 117/ B - [ B T A MR 4/ |
Gale or Storm 180N H » H R BA R REFF4E -
e v Gale or storm force wind is expected or
F1 Bl 8 vHEe "E8= blowing generally in Hong Kong near sea
SW’LY SW SW IS level, with a sustained wind speed of 63-117
Gale or Storm km/h from the quarter indicated and gusts
a which may exceed 180 km/h, and the wind
Lly A 8 condition is expected to persist.
AESgE | g At g
NE'LY NE NE =L
Gale or Storm
L] v
ARSREE | g v 8
SE'LY SE sE W
Gale or Storm
B e G 7 9 v 9 FUJE s Y B IE BT s -
] iﬁ - Gale or storm force wind is increasing or
Increasing expected to increase significantly in strength.
Gale or Storm
JRELJ 10 L ER TE BT e F R AR R - FR L)
Hurricane +1 0 A/ NEF118 N EHE DL F o [ E G o] gEE 8
B/NEFE2200H -
Hurricane force wind is expected or blowing
with sustained speed reaching upwards from
118 km/h and gusts that may exceed 220
km/h.




24

s 11‘ e
| Tsim Bel Ts

il

Sha Chau ﬁ%@&é%%

| r

BRI

Lau {ag Shan/

e

e |

bl
‘ - CheurTg Chau

M ‘

~o

'TaiMluW n

|
L
® |

<P 1 ~ 5 )
R PVong‘ Chul Han£

L SOHRSRRD)
.~ Bluff Head Staﬂy)

Sptete

‘ RS - ¥
‘Waglan Island

, fmad

HONG KONG OBSERVATORY

A
FEET wETRES
1968 600
1312 a00 .
o 10128 ee shm

ill
B

Anemometer

2% Jm

Reference anemometer*

W R
Tlde-gauge

Scale 1250 000

| HEWK | JKGKK b | o
* PR T A B R '

Network of reference anemometers in the tropical cyclone warning system

AR HE S B K 08 I B 2 o st B

1.1
Figure 1.1

Locations of anemometers and tide gauge stations mentioned in this publication.
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Section2 TROPICAL CYCLONE OVERVIEW FOR 2009

2.1 Review of tropical cyclones in 2009
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 20009, a total of 30 tropical cyclones affected the western North Pacific and the South China
Sea (i.e. the area bounded by the Equator, 45°N, 100°E and 180°), close to the 30-year (1971-2000)
average of 29.6. During the year, 13 tropical cyclones attained typhoon intensity or above, about
two below the normal figure. Five of them, namely Choi-Wan (0914), Parma (0917), Melor
(0918), Lupit (0920) and Nida (0922) attained super typhoon intensity (maximum 10-minute wind
speed of 185 km/h or above near the centre) over the western North Pacific.

The first tropical cyclone of the year formed in May and the last one in November. Figure 2.1
shows the monthly frequencies of the occurrence of tropical cyclones in the western North Pacific
and the South China Sea in 20009.

During the year, eleven tropical cyclones hit Mainland China, two crossed over Taiwan, four
affected Japan, six traversed or passed close to the Philippines and five made landfall over
Vietnam.

The most intense tropical cyclones in 2009 were super typhoons Choi-Wan (0914) and Nida
(0922). Both super typhoons had a maximum sustained wind speed of about 210 km/h and a
minimum sea-level pressure of about 910 hPa (Table 4.1) when they were located over the western
North Pacific about 520 km north of Guam (Fig. 2.3) and 370 km west of Guam respectively (Fig.
2.4).

Super Typhoon Parma (0917), which formed over the western North Pacific in late September,
persisted for almost 16 days and was the tropical cyclone with the longest life span in the region
since Typhoon Verne in 1994. Verne persisted for about 16 days.

The tracks of Severe Tropical Storm Goni (0907) and Super Typhoon Parma (0917) were the
most peculiar in 2009. Under the influence of another tropical cyclone Morakot (0908) over the
western North Pacific, Goni moved southwestwards skirting the western part of Hainan Island after
making landfall over the western part of Guangdong (Fig. 2.5). It then turned to move eastwards to
cross the South China Sea before dissipation. The track of Parma was affected by Super Typhoon
Melor (0918) over the western North Pacific (Fig. 2.6). It lingered near northern Luzon for four
days before moving west-northwestwards across the northern part of the South China Sea.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst the 30 tropical cyclones in 2009, 17 occurred inside Hong Kong’s area of
responsibility (i.e. the area bounded by 10°N, 30°N, 105°E and 125°E), more than the 30-year
(1971-2000) annual average of 15.4 (Table 2.1). Nine of these 17 tropical cyclones developed
within Hong Kong’s area of responsibility. Altogether, 523 tropical cyclone warnings to ships and
vessels were issued by the Hong Kong Observatory in 2009 (Table 4.2).

2.1.3 Tropical cyclones over the South China Sea

Thirteen tropical cyclones affected the South China Sea (i.e. the area bounded by 10°N, 25°N,
105°E and 120°E) in 2009. Five of them formed over the area. Eight moved into the area from the
western North Pacific.
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2.1.4 Tropical cyclones affecting Hong Kong

In 2009, the typhoon season in Hong Kong started on 20 June when Severe Tropical Storm
Linfa (0903) moved towards the south China coast and and necessitated the issuance of the
Standby Signal No.1. The typhoon season ended on 28 September as Typhoon Ketsana moved
away.

Eight tropical cyclones affected Hong Kong (Figure 2.2), more than the average number of
6.5 (Table 2.2). These eight tropical cyclones were Severe Tropical Storm Linfa (0903) and
Tropical Storm Nangka (0904) in June, Tropical Storm Soudelor (0905) and Typhoon Molave
(0906) in July, Severe Tropical Storm Goni (0907) in August, Tropical Storm Mujigae (0913),
Typhoon Koppu (0915) and Typhoon Ketsana (0916) in September. Three of them, Molave,
Goni and Koppu necessitated the issuance of the No. 8 Gale or Storm Signal or higher signals in
Hong Kong, also more than the normal of one to two per year. Typhoon Molave passed about 40
km to the north-northeast of the Hong Kong Observatory Headquarters and necessitated the
issuance of the Increasing Gale or Storm Signal No. 9, the highest tropical cyclone warning
signal in 2009. The Strong Wind Signal No. 3 was issued during the passages of Nangka,
Soudelor and Mujigae while Linfa and Ketsana necessitated the issuance of the Standby Signal
No. 1 in Hong Kong.

During the passage of Koppu, the combined effect of storm surge and high tide raised the sea
level to a maximum of 3.43 metres at Tai Po Kau in the northeastern part of Hong Kong, one of
the highest sea levels recorded in the past decade.

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 2009 was 822.4 mm (Table
4.8.1). This was 10% above the normal of 745.5 mm and accounted for some 38% of the year’s
total rainfall of 2182.3 mm.

Typhoon Koppu, which affected Hong Kong on 13-15 September, brought 273.0 mm of
rainfall to the Hong Kong Observatory Headquarters, and was the wettest tropical cyclone in
2009.

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 TO APRIL

No tropical cyclone occurred over the western North Pacific and the South China Sea from
January to April.
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MAY

Kujira (0901) formed as a tropical depression over the western North Pacific about 390 km
east-southeast of Manila on 2 May and moved generally northeastwards. It intensified into a
tropical storm on the morning of 3 May and then a severe tropical storm that evening. According
to press reports, rainbands associated with Kujira set off landslides and swamped farmlands in the
northeastern Philippines, leaving at least 11 people dead and nine others missing. Kujira
intensified further into a typhoon on 4 May and continued to move in a northeasterly direction
across the western North Pacific. It weakened into a severe tropical storm on the morning of 7
May and then a tropical storm that afternoon. Kujira became an extra-tropical cyclone over the
western North Pacific to the northeast of Ogasawara Islands that night.

Chan-hom (0902) formed as a tropical depression over the central part of the South China
Sea about 320 km west-southwest of Nansha on 3 May. Moving slowly northeastwards, it
intensified into a tropical storm that evening. Chan-hom moved northwards slowly on 4 May and
intensified into a severe tropical storm the next day, but turned to move east-northeastwards on 6
May. Chan-hom intensified into a typhoon on 7 May and crossed northern Philippines that night.
According to press reports, Chan-hom brought heavy rain to the northern Philippines. There were
many incidents of collapsed houses and landslides. Over 25 people were killed and three others
missing. Some 4 000 people were affected. Chan-hom moved eastwards into the western North
Pacific on 8 May. It weakened into a severe tropical storm in the early hours of that day and then
a tropical storm that afternoon. Chan-hom weakened further into a tropical depression on 9 May
and moved generally north-northwestwards for the following three days. It weakened into an area
of low pressure near the Rykuyu Islands on 12 May.

JUNE

Tropical Depression Linfa (0903) formed over the northern part of the South China Sea
about 520 km south-southeast of Hong Kong on 17 June and moved slowly. It intensified into a
tropical storm the next day. Linfa started to move northwards on 19 June and intensified into a
severe tropical storm that night. Linfa moved north-northeastwards across the northeastern part of
the South China Sea on 20 June. It weakened into a tropical storm in the afternoon of 21 June
and made landfall in Fujian that evening. After moving northeastwards across the coast of Fujian
on 22 June, Linfa entered the East China Sea and weakened into a tropical depression that
evening. It further weakened into an area of low pressure over the East China Sea on 23 June.

Tropical Depression Nangka (0904) formed over the western North Pacific about 860 km
east-southeast of Manila on 23 June. Moving west-northwestwards, it intensified into a tropical
storm that afternoon. Nangka crossed the central Philippines the next day and entered the South
China Sea in the evening. Nangka turned to move generally northwestwards across the South
China Sea on 25 June. It moved generally north-northwestwards on 26 June approaching the
coast of eastern Guangdong and weakened into a tropical depression that evening. Nangka made
landfall over the coastal areas of Daya Bay in the small hours of 27 June. Nangka moved further
inland and weakened into an area of low pressure over Guangdong that morning.
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JULY

Tropical Depression Soudelor (0905) formed over the South China Sea about 700 km
east-southeast of Hong Kong on 10 July and moved west-northwestwards across the northern part
of the South China Sea. It intensified into a tropical storm on the afternoon of 11 July. Soudelor
crossed the southern tip of the Leizhou Peninsula on the morning of 12 July and entered Beibu
Wan that afternoon. It made landfall over the coast of northern Vietnam and weakened into a
tropical depression that evening. Soudelor further weakened into an area of low pressure over
northern Vietnam that night.

A tropical depression formed over the western North Pacific about 230 km east-southeast of
Gaoxiong on the morning of 13 July and moved generally northwestwards. It made landfall over
the coast of southeastern Taiwan and moved across southern Taiwan that afternoon. The tropical
depression entered the Taiwan Strait that night. It made landfall over the coastal areas of Fujian
and weakened into an area of low pressure on the morning of 14 July.

Tropical Depression Molave (0906) formed over the western North Pacific about 670 km
east of Manila on 15 July and moved generally northwestwards. It intensified into a tropical
storm the next day. While crossing the Luzon Strait on 17 July, Molave intensified into a severe
tropical storm in the afternoon. It entered the South China Sea and turned to move
west-northwestwards that night. Molave intensified into a typhoon on the morning of 18 July. On
the early hours of 19 July, Molave made landfall over Dapeng Peninsula, Shenzhen and
weakened into a severe tropical storm. It moved across western Guangdong and weakened into a
tropical storm in the morning. Molave weakened into a tropical depression that afternoon and
subsequently into an area of low pressure over Guangxi at night.

AUGUST

Goni (0907) developed into a tropical depression over the western North Pacific about 720
km east-northeast of Manila on 1 August. Tracking west-northwestwards, it crossed northern
Luzon that night and entered the South China Sea the next morning. On 3 August, Goni slowed
down and its track became erratic but generally moved towards the coast of Guangdong. Goni
intensified into a tropical storm that evening and further into a severe tropical storm on 4
August. It made landfall over western Guangdong on 5 August and weakened into a tropical
storm. Goni turned to move west or west-southwestwards across the coastal areas of western
Guangdong and weakened into a tropical depression on 6 August. It then moved southwestwards
to cross Leizhou Peninsula and entered Beibu Wan on the next day. It intensified into a tropical
storm again on 8 August and turned to move eastwards that night. Goni crossed the northern part
of the South China Sea on 9 August and weakened into an area of low pressure over the northern
part of the South China Sea that afternoon.

Morakot (0908) formed as a tropical depression over the western North Pacific about
1 010 km east-southeast of Okinawa on 4 August. Moving west-northwestwards, it intensified
into a tropical storm that day. Morakot intensified first into a severe tropical storm and further
into a typhoon on 5 August, and turned to move westwards towards Taiwan on the following
day. It slowed down on 7 August and crossed Taiwan on a northwesterly track the next
day. Morakot crossed the Taiwan Strait on 9 August and made landfall near Xiapu, Fujian and
weakened into a severe tropical storm. It weakened further into a tropical storm on 10 August
and moved northwards across eastern China. Morakot turned to move north-northeastwards on
the next day and weakened into a tropical depression. It became an extra-tropical cyclone over
the Yellow Sea on 12 August. According to press reports, Morakot brought torrential rain to
Taiwan, triggering floods and unlashing mudslides, and caused the most severe damage there in
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about 50 years. More than 460 people were killed, 190 missing and 40 people injured in Taiwan,
of which hundreds were buried beneath the rubble in the village of Hsiaolin in southern Taiwan.
The agricultural losses in Taiwan exceeded NT15.8 billion, with more than 18 000 hectares of
farmland flooded. Moreover, at least six people were killed, three people missing and over 6 000
houses collapsed in Fujian, Zhejiang, Jiangxi and Anhui. The direct economic loss was estimated
to be over 9 billion RMB.

Etau (0909) formed as a tropical depression over the western North Pacific about 260 km
west-southwest of Iwo Jima on 8 August and moved northwestwards. It intensified into a
tropical storm the next day. Etau turned to move generally northeastwards on 10 August. It
moved eastwards on 11 August, skirting the coastal waters of southern Japan. According to press
reports, Etau brought heavy rain to Japan causing floods and landslides, inundated a town, and
disrupted air and rail links. At least 14 people were killed and 18 people injured. On 13 August,
Etau weakened first into a tropical depression and subsequently became an extra-tropical cyclone
over the western North Pacific to the east of Japan.

Having formed over the central part of the North Pacific, a tropical depression crossed the
International Date Line and entered the western North Pacific on 13 August on a westward
track. It turned to move northwestwards on 15 August, and turned further to the northeast the
next day. The tropical depression took up a westerly track again and weakened into an area of
low pressure over the western North Pacific to the east-southeast of Wake Island on 17 August.

Vamco (0910) formed as a tropical depression over the western North Pacific about 1 540
km east of Guam on 17 August and moved generally north-northwestwards. Vamco intensified
first into a tropical storm and then a severe tropical storm on 18 August, and into a typhoon the
next day. Vamco intensified further into a severe typhoon on 20 August, but weakened into a
typhoon two days later. It turned to move northwards on 23 August and north-northeastwards the
next day. Vamco weakened into a severe tropical storm on 25 August and became an
extra-tropical cyclone over the western North Pacific to the east-northeast of Hokkaido, Japan the
next day.

Krovanh (0911) formed as a tropical depression about 880 km east-southeast of Iwo Jima
on 28 August and moved north-northwestwards. It intensified into a tropical storm that
evening. Krovanh moved northwestwards the next day and intensified into a severe tropical
storm on 30 August. It turned to move north-northeastwards skirting the eastern coast of Japan
on 31 August. Krovanh weakened into a tropical storm on 1 September and became an
extra-tropical cyclone to the east of Hokkaido that evening.

Having formed over the central part of the North Pacific, a tropical depression crossed the
International Date Line and entered the western North Pacific on 30 August on a
west-northwestward track. The tropical depression dissipated over the western North Pacific to
the south-southeast of Wake Island on 1 September.

SEPTEMBER

Dujuan (0912) formed as a tropical depression over the western North Pacific about 940 km
south-southeast of Okinawa on 3 September and moved slowly at first. It intensified into a
tropical storm on 4 September and started to move generally northeastwards across the western
North Pacific. Dujuan intensified into a severe tropical storm on 5 September and moved
north-northeastwards. It moved east-northeastwards across the western North Pacific to the south
of Japan on 8 September and weakened into a tropical storm. Dujuan became an extra-tropical
cyclone over the western North Pacific to the east of Japan on 10 September.



37

Mujigae (0913) developed into a tropical depression over the central part of the South China
Sea about 790 km southeast of Hong Kong on the morning of 9 September. It moved
northwestwards at first but took on a west-northwesterly track across the northern part of the
South China Sea that afternoon. Mujigae intensified into a tropical storm on 10 September over
the northern part of the South China Sea to the south-southeast of Hong Kong and turned to move
westwards at night. It moved across the northern part of Hainan Island and entered Beibu Wan on
11 September. It made landfall over northern Vietnam on the morning of 12 September and
weakened into a tropical depression. Mujigae weakened further into an area of low pressure over
northern Vietnam that afternoon.

Choi-Wan (0914) formed as a tropical depression over the western North Pacific about
940 km east of Guam on 12 September. It moved west-northwestwards and intensified gradually
into a severe tropical storm the next day. On 14 September, Choi-Wan became a typhoon over
the Pacific about 430 km east-northeast of Guam and a severe typhoon that evening. It continued
to intensify further into super typhoon on 15 September. Choi-Wan weakened into a severe
typhoon on 18 September as it turned to move north-northwestwards. It weakened into a
typhoon to the west of Iwo Jima that evening. Choi-Wan turned to move northeast on 19
September. It weakened into a severe tropical storm on 20 September and became an
extra-tropical cyclone to the east of Japan that evening.

Koppu (0915) developed into a tropical depression over the western North Pacific about
490 km northeast of Manila on 12 September. Moving west-northwestwards, it crossed the Luzon
Strait that night. Koppu entered the northern part of the South China Sea on a westerly track on
the morning of 13 September and intensified into a tropical storm that evening. Koppu became a
severe tropical storm on the morning of 14 September and turned to move northwestwards. It
intensified into a typhoon about 190 km south-southeast of Hong Kong that afternoon, and took
up a west-northwesterly track at night. Koppu made landfall over western Guangdong on the
morning of 15 September and weakened into a severe tropical storm. It weakened further into a
tropical storm that afternoon. Koppu weakened into a tropical depression on the small hours of 16
September and dissipated over Guangxi thereafter.

Ketsana (0916)formed as a tropical depression over the western North Pacific about 810 km
east of Manila on 25 September and moved westwards. Ketsana intensified into a tropical storm
and moved across the Philippines on 26 September, entering the South China Sea that evening.
Ketsana intensified into a severe tropical storm on 27 September and further into a typhoon over
the central part of the South China Sea near Xisha the next day. Ketsana made landfall over the
central part of Vietnam on 29 September and weakened into a severe tropical storm. It weakened
first into a tropical storm and further into a tropical depression on 30 September. Ketsana
dissipated near the border between Laos and Thailand that night.

Parma (0917) developed as a tropical depression over the western North Pacific about 260
km southeast of Yap on 29 September and moved westwards. It intensified into a tropical storm
that evening. Moving west-northwestwards, Parma intensified first into a severe tropical storm
and became a typhoon over the Pacific about 300 km west of Yap on 30 September. Parma
intensified into a severe typhoon on the morning of 1 October and further into a super typhoon
that afternoon. It gradually weakened into a typhoon on 2 October and turned to move
northwestwards. Parma crossed the northern part of Luzon on 3 October and lingered near
northern Luzon in the following four days. Its slow and erratic movement during the period was
due to another tropical cyclone, Melor, over the Pacific during that time. Parma weakened into a
severe tropical storm on 5 October and gradually weakened into a tropical depression on 7
October. It resumed a westward movement across Luzon on 8 October and re-intensified into a
tropical storm. Palma entered the South China Sea on 9 October and moved west to
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west-northwestwards across the northern part of the South China Sea for the following three
days. Parma made landfall over the southeastern part of Hainan Island during the afternoon of 12
October, but intensified into a severe tropical storm over Beibu Wan on the following day. It
weakened first into a tropical storm on 14 October, made landfall over northern Vietnam that
afternoon and weakened further into a tropical depression. Parma dissipated over northern
Vietnam during the early hours of 15 October. According to press reports, rainstorms associated
with Parma triggering severe flooding and landslides in the Philippines where around 200 people
were killed. In Hainan Island, around 540 000 hectares of crops were damaged and the direct
economic losses amounted to 51.70 million RMB. Three fishing boats sank in the waters of
Hainan Island and the South China Sea, killing four fishermen with eight others missing. A total
of 62 fishing boats sank in the seas of Vietnam but no casualties were reported.

Melor (0918) formed as tropical depression over the western North Pacific about 1 660 km
east-southeast of Guam on 29 September and moved west-northwestwards. It became a tropical
storm on 30 September. Melor gradually intensified into a typhoon about 910 km east of Guam
on 1 October. It intensified into a severe typhoon on 2 October and became a super typhoon two
days later. Melor turned to move northwestwards over the Pacific to the southeast of Okinawa on
6 October. It turned to move north-northeastwards over the Pacific to the south of Kyushu, Japan
on 7 October and weakened into a severe typhoon. Melor weakened further into a typhoon on
8 October and made landfall over the southern part of Honshu around daybreak. It further
weakened into a severe tropical storm and moved across the eastern part of Honshu that
afternoon. Melor became an extra-tropical cyclone over the Pacific to the east of Honshu that
evening . In the fury of Melor, four people were killed and more than 100 injured in Japan.

OCTOBER

Nepartak (0919) formed as a tropical depression over the western North Pacific about 390
km north-northwest of Guam on 8 October and moved north-northwestwards. It intensified into a
tropical storm the next day. Nepartak slowed down on 10 October and turned to move
northeastwards on 11 October, passing to the southeast of Iwo Jima. It speeded up towards the
northeast on 12 October and became an extra-tropical cyclone over the Pacific to the east of
Japan on 14 October.

Lupit (0920) formed as a tropical depression over the western North Pacific about 320 km
southeast of Guam on 15 October and moved west-northwestwards, intensifying into a tropical
storm that evening. It intensified into a severe tropical storm on 16 October. Lupit slowed down
and turned to move northwards on 17 October. It intensified into a typhoon over the Pacific to the
northwest of Yap that day and further into a severe typhoon that evening. Lupit moved slowly
northeastwards and became a super typhoon on 18 October. It resumed a mainly westerly track
on 19 October, and weakened gradually into a typhoon in the following two days. Lupit became
slow moving again over the waters to the northeast of Luzon on 22 October, but turned to move
north-northeastwards and weakened into a severe tropical storm on 23 October. It weakened
further into a tropical storm on 25 October over the Pacific to the southeast of Okinawa. Lupit
moved across the seas to the southeast of Japan on 26 October. It became an extra-tropical
cyclone over the Pacific to the east of Japan on 27 October.

A tropical depression formed over the South China Sea about 250 km east-northeast of Da
Nang on 19 October and moved slowly northwards. The tropical depression turned to move
west-northwestwards and dissipated over the waters south of Hainan the following day.

Mirinae (0921) formed as a tropical depression over the western North Pacific about 400 km
east of Guam on 26 October and moved west-northwestwards. It intensified into a tropical storm
the next day and gradually into a typhoon over the Pacific to the east of Manila on 28 October
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and turned to move westwards. Mirinae crossed Luzon and weakened into a severe tropical storm
during the small hours of 31 October, and subsequently entered the central part of the South
China Sea during the morning. During the passage of Mirinae, at least 20 people were killed and
four others injured in the Philippines. Electricity supply to parts of Manila was disrupted.
Mirinae weakened into a tropical storm over the central part of the South China Sea on the
morning of 1 November. It made landfall over the central part of Vietnam on the evening of 2
November and dissipated over southern Vietnam the following morning. According to press
reports, Mirinae triggered severe flooding in central Vietnam where at least 90 people were killed
and 22 others missing. More than 13 000 houses were damaged and some 5 000 hectares of
farmland were affected.

NOVEMBER

A tropical depression formed over the western North Pacific about 580 km east-northeast of

Manila on 2 November and moved westwards. The tropical depression turned to move
southwestwards and dissipated over the waters to the east of Luzon the following morning.

Another tropical depression formed over the western North Pacific about 1 180 km west of
Wake Island on 7 November and moved generally eastwards. It dissipated over the western North
Pacific on 10 November.

Nida (0922) formed as a tropical depression over the western North Pacific about 820 km
south-southeast of Guam on 22 November and was slow-moving initially. Nida intensified into a
tropical storm on 23 November and moved generally northwestwards. It intensified into a severe
tropical storm the next day. Nida intensified into a typhoon about 350 km south-southwest of
Guam on the morning of 25 November. It continued to strengthen further during the day and
became a super typhoon that evening. Nida became slow-moving again on 28 and 29 November
to the south-southwest of Iwo Jima. It weakened into a severe typhoon on 29 November and a
typhoon on 30 November and moved west-northwestwards. Nida weakened gradually into a
tropical storm on 2 December and further into a tropical depression on 3 December. It dissipated
over the western North Pacific about 770 km west-southwest of Iwo Jima that evening.

A tropical depression formed over the western North Pacific about 870 km southeast of
Manila on 24 November and moved slowly. The tropical depression dissipated over the waters on
25 November.

Another tropical depression formed over the southern part of the South China Sea about
570 km south-southeast of Ho Chi Minh City on 24 November and moved generally
east-northeastwards. The tropical depression dissipated over the southern part of the South China
Sea on 26 November.

DECEMBER

No tropical cyclone formed over the western North Pacific and the South China Sea in
December.

Note: Casualties and damage figures were compiled from press reports.
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Figure 2.3 Infra-red satellite imagery at 2 a.m. on 16 September 2009 of Super
Typhoon Choi-Wan (0914) at peak intensity. Choi-Wan, one of the
most intense tropical cyclone in 2009, was centred over the western
North Pacific about 520 km north of Guam with a maximum sustained
winds of about 210 km/h and a minimum sea-level pressure of about
910 hPa at that time.
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[The satellite imagery was originally captured by the Multi-functional Transport Satellite-1R
(MTSAT-1R) of Japan Meteorological Agency (JMA).]
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Figure 2.4 Infra-red satellite imagery at 2 a.m. on 26 November 2009 of Super
Typhoon Nida (0922) at peak intensity. Nida, one of the most intense
tropical cyclone in 2009, was centred over the western North Pacific
about 370 km west of Guam with a maximum sustained winds of about
210 km/h and a minimum sea-level pressure of about 910 hPa at that
time.
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[The satellite imagery was originally captured by the Multi-functional Transport Satellite-1R
(MTSAT-1R) of Japan Meteorological Agency (JMA).]
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% 21 FERABEEEEN (10-30N, 105-125E)2Vi Rlieti3 i 2 & H 73 (LA R
figtEsz H )R R R )
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
5 H {7 Month
) CH A=A WA A A EA JE DB TATT—H [ T-A | 1y
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 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
2004 1 1 3 2 2 2 1 2 1 15
2005 1 2 3 4 3 2 15
2006 1 1 3 3 4 1 2 1 16
2007 1 4 3 1 3 12
2008 1 2 1 2 3 5 1 2 17
2009 2 2 3 2 3 4 1 17
EHE*
Normal* 0.1 0.0 0.1 0.2 0.7 1.4 2.5 3.1 2.5 2.4 1.6 0.7 15.4

*1971-2000 K fEE491E - 1971-2000 Climatological normal.
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R 2.2 WEER BN RIEZEH o
TABLE22 MONTHLY DISTRIBUTION OF TROPICAL CYCLONES AFFECTING HONG KONG

N H {7 " Month ” “
R CHA[CR[mAER AR [ ER /A TAI AL F A ToA | ru
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct Nov Dec
1961 1 3 2 6
1962 2 1 1 4
1963 1 1 1 1 4
1964 1 1 1 4 3 10
1965 1 2 2 1 6
1966 1 3 1 1 6
1967 1 1 1 3 1 1 8
1968 1 3 2 6
1969 1 2 1 4
1970 1 2 1 2 6
1971 1 2 3 1 1 1 9
1972 2 1 1 1 5
1973 2 3 2 2 9
1974 2 1 2 4 1 1 11
1975 1 1 2 3 7
1976 1 1 2 1 5
1977 1 3 1 3 8
1978 1 1 2 2 2 8
1979 2 2 2 6
1980 1 1 4 1 2 1 10
1981 1 2 1 1 5
1982 1 2 1 1 5
1983 3 2 2 7
1984 1 1 2 1 5
1985 1 1 2 1 5
1986 1 2 1 4
1987 1 2 1 1 5
1938 1 1 1 1 2 6
1989 1 1 2 1 2 7
1990 1 2 1 1 1 6
1991 3 1 2 6
1992 1 3 1 5
1993 1 1 2 3 1 1 9
1994 2 1 1 4
1995 1 4 2 1 8
1996 2 2 2 1 7
1997 1 1 2
1998 2 1 2 5
1999 1 1 1 1 3 1 8
2000 1 2 2 1 1 7
2001 2 2 1 1 6
2002 2 1 3
2003 2 1 1 4
2004 1 1 1 3
2005 1 2 3
2006 1 1 3 1 1 7
2007 1 1 2
2008 1 1 2 1 1 6
2009 2 2 1 3 8

Rk
Normap* | 00 ] 0.0 | 0.0 | 0.1 02 | 0.8 1.5 1.3 14 | 1.0 0.1 0.0 6.5

e 3 s L (= e o S5 LAY H {7 © The month that the tropical cyclone warning signal was first issued.
*1971-2000 R fESE9{E  1971-2000 Climatological normal.
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Section3 TROPICAL CYCLONES AFFECTING HONG KONG IN 2009

3.1 Severe Tropical Storm Linfa (0903): 17 — 23 June 2009

Linfa was the first tropical cyclone that necessitated the issuance of a tropical cyclone
warning signal in Hong Kong in 2009.

Tropical Depession Linfa formed over the northern part of the South China Sea about
520 km south-southeast of Hong Kong on 17 June and moved slowly. It intensified into a
tropical storm the next day. Linfa started to move northwards across the South China Sea
on 19 June and intensified into a severe tropical storm that night. It moved
north-northeastwards during the day on 20 June and reached its peak intensity in the evening
with estimated maximum winds of 110 km/h near its centre. Linfa approached the coast of
southeast China on 21 June and weakened into a tropical storm that afternoon. It made
landfall near Dongshi Town, Jinjiang City, Fujian Province in the evening. After moving
northeastwards across the coast of Fujian on 22 June, Linfa entered the East China Sea and
weakened into a tropical depression that evening. It further weakened into an area of low
pressure over the East China Sea the next day. According to press reports, at least one
person was missing in Fujian, some 200 000 people were affected, 32 000 hectares of
farmland were damaged and the direct economic losses amounted to RMB$336 million.
Linfa caused flooding in Guandong, resulting in five deaths and direct economic losses
amounted to RMB$333 million. A barge ran into difficulties in the waters of Zhejiang and
five seamen on board were rescued. In Taiwan, at least five people were injured and one
person was drowned. The electricity supply to over 3 300 households was interrupted on
the islands of Penghua and Kinmen. A freighter wrecked near the southern tip of Taiwan
and nine seamen on board were rescued.

Early on 20 June, Linfa moved closer to the south China coast and posed a threat to
Hong Kong. The Standby Signal No. 1 was issued at 10:40 a.m. when Linfa was about
390 km southeast of Hong Kong. Local winds were light, mainly from the west to
northwest on that day. Linfa was closest to Hong Kong at around 2 p.m. on that day when it
was about 380 km to the east-southeast. At the Hong Kong Observatory Headquarters, the
lowest instantaneous mean sea-level pressure of 999.7 hPa was recorded between 5:08 p.m.
and 5:14 p.m. on the same day, when Linfa was about 400 km to the east-southeast. All
tropical cyclone warning signals were cancelled at 5:45 a.m. on 21 June as Linfa gradually
moved away from Hong Kong. Light to moderate westerlies prevailed in Hong Kong that
morning. The maximum winds recorded at various stations during the passage of Linfa are
given in Table 3.1.1.

The weather in Hong Kong was hot with sunny periods on 20 June, but there were
isolated showers in the New Territories that evening. It was mainly cloudy with isolated
thundery showers on the next day with over 100 millimetres of rainfall recorded in Mui Wo.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Linfa is given in Tables 3.1.2 and 3.1.3 respectively. Figures 3.1.1 - 3.1.4 show
respectively the track of Linfa, the rainfall distribution for Hong Kong, a satellite imagery of
Linfa and a related radar imagery.
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Maximum gust peak speeds and maximum hourly mean winds with associated

wind directions recorded at various stations when tropical cyclone warning
signal for Linfa were in force
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Maximum Gust Maximum Hourly Mean Wind
uh (Z2REE LD JEL e JER HHA/ | BERS = JER HHA/ | RS
(NEMEF) | A (KNEM | BAfn
Station (See Fig. 1.1) Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
e Bluff Head [ig] W 38 21/6 | 05:29 fid] % 16 21/6 | 05:00
(GiNED) (Stanley)
thEEMEE  |Central Pier PE IR TS | WNW 36 20/6 | 13:35 [id] W 14 20/6 | 14:00
M Cheung Chau HEg SE 31 21/6 | 05:25 |PEEE{RPE | WSW 19 20/6 | 17:00
HE SE 31 21/6 | 05:30
HE SE 31 21/6 | 05:35
Fi Hong Kong VEES SW 30 21/6 | 03:57 | PHEE | SW 19 21/6 | 05:00
2954322 International lieIE2) SW 30 21/6 | 04:32
Airport
i Kai Tak PE IR TS | WNW 27 21/6 | 05:41 | PHEE | SW 12 20/6 | 15:00
Pt sgis] King's Park ] W 40 21/6 | 05:09 [id] W 13 20/6 | 16:00
Al Lau Fau Shan PEEE {RTE | WSW 31 20/6 | 16:24 |FEFEA{R7E | WSW 23 20/6 | 17:00
T Ngong Ping ] W 51 21/6 | 04:49 [id] W 31 21/6 | 05:00
Ity North Point PEEE {RTE | WSW 31 21/6 | 05:41 [id] W 13 20/6 | 15:00
FEM Peng Chau PEEE {RTE | WSW 27 21/6 | 05:41 | PHEE | SW 7 20/6 | 15:00
SEM Ping Chau B S 22 20/6 | 1548 | PHEE | SW 9 20/6 | 14:00
VHE Sai Kung PEEE {RTE | WSW 25 21/6 | 05:45 E3] S 16 20/6 | 15:00
VO Sha Chau PR | SSW 27 20/6 | 21:07 |PEEE{REE | SSW 20 20/6 | 21:00
Vb Sha Lo Wan VEES SW 27 21/6 | 04:36 | PHEE | SW 13 21/6 | 05:00
Vb Sha Tin PEFg R | SSW 27 21/6 | 05:44 |FEFA{RES| SSW 14 20/6 | 16:00
Fik Shek Kong PE IR TS | WNW 20 20/6 | 14:03 | pHIE | NW 7 20/6 | 15:00
JLBERERE  |Star Ferry PEIE{RTE | WNW 31 21/6 | 05:30 |FEILARPE | WNW 16 20/6 | 14:00
[T (Kowloon)
PE IR TS | WNW 31 21/6 | 05:31
Flovsd Ta Kwu Ling PE R fmPE | WSW 22 20/6 | 14:18 |PEEI{R7E | WSW 9 20/6 | 15:00
KER Tai Mei Tuk ] W 31 20/6 | 16:47 E3] S 13 20/6 | 17:00
RIELL Tai Mo Shan i) W 31 20/6 | 16:54 [iic] W 22 20/6 | 17:00
oSl Tap Mun HE SE 20 20/6 | 15:07 |FEFA{mES| SSW 9 20/6 | 16:00
K& Tate's Cairn i) W 45 21/6 | 0523 | PHEE SW 22 21/6 | 05:00
PEEE {RTE | WSW 45 21/6 | 05:24
i) £21 54 Tsak Yue Wu VEES SW 16 20/6 | 15:49 it N 7 20/6 | 11:00
VEEd | SW 7 20/6 | 17:00
Y E Tseung Kwan O |FHILIREFE | WNW 23 21/6 | 05:41 |FdE{FH| ENE 9 20/6 | 11:00
FEREMEEL | Tsing Yi Shell [ig] W 23 21/6 | 05:05 E3] S 9 20/6 | 15:00
JHIEE Oil Depot
TF9EUFE | Tuen Mun [ig] W 27 20/6 | 15:24 |FEILARPE | WNW 12 20/6 | 16:00
Z Government
Offices
EHEE, Waglan Island | FEFg{RPE| WSW 47 21/6 | 05:37 | PHEE | SW 22 21/6 | 05:00
SEM/NE |Wetland Park PE IR TS | WNW 25 20/6 | 15:51 [id] W 9 20/6 | 17:00
EUUED Wong Chuk Hang| PgIE | NW 23 21/6 | 05:05 | EHFE SE 12 20/6 | 14:00
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Table 3.1.2  Daily rainfall amounts recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Linfa

uh (2RE 3.1.2) ~HIZ+H ANHZA—H | #EREEK)
Station (See Fig. 3.1.2) 20 Jun 21 Jun Total (mm)
"HERE
Hong Kong Observatory 0.0 0.0 0.0
£ Cheung Chau (CCH) 0.0 28.5 28.5
RS
Hong Kong International Airport (HKA) 0.0 0.6 0.6
NO5 ¥y 2 Fanling 0.0 1.5 1.5
N13 & fff & High Island 1.0 0.0 1.0
K04 & F & Jordan Valley 0.0 0.5 0.5
NO06 & JF Kwai Chung 0.0 0.0 0.0
H12 2f (I & MidLevels 0.0 0.0 0.0
H21 % 7K & Repulse Bay 0.0 2.0 2.0
SHA 7D H Sha Tin 0.0 0.0 0.0
H19 & & & ShauKei Wan 0.0 0.0 0.0
SEK A f# Shek Kong 0.0 0.0 0.0
K06 #f Z f¢ So Uk Estate 0.0 0.0 0.0
PLC K 3 B Tai Mei Tuk [1.0] [0.0 ] [1.0]
R21 % & f4  Tap Shek Kok 0.0 4.5 4.5
N17 W Tung Chung 0.0 36.5 36.5
R27 T BH Yuen Long 0.0 0.0 0.0
EE [ 1 ERAEENE/NGREEE -
Note : [ ] based on incomplete hourly data.

*= 313 BRI ARSI S ML R K R S ]
Table 3.1.3  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Linfa

s CBEEAERME) | SAREEE CROCHEELE)
- Maximum sea level Maximum storm surge
Ik (ZEELD (above chart datum) (above astronomical tide)

Station (See Fig- L) | et | HgwApy | WA | Bk | HEVAL | W
Height (m)| Date/Month| Time [Height (m)| Date/Month| Time

il #5F  |Quarry Bay 2.46 21/6 05:43 | 030 20/6 22:37
B Shek Pik 2.47 21/6 05:43 0.29 20/6 22:42
KERE | Tai Miu Wan 2.39 21/6 05:41 0.27 20/6 20:23
KIFE  |Tai Po Kau 2.27 21/6 05:22 0.29 20/6 10:41
2&1H |Tsim Bei Tsui 2.26 21/6 05:45 0.24 21/6 00:45
t&E, Waglan Island 2.45 21/6 05:43 0.21 20/6 21:21
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Figure 3.1.1 Track of Linfa (0903) on 17 — 23 June 2009.
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Figure 3.1.2 Rainfall distribution on 20 — 21 June 2009 (isohyets are in millimetres).
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Figure 3.1.3 Infra-red satellite imagery at 8 p.m. on 20 June 2009 of Severe

Tropical Storm Linfa at its peak intensity with estimated maximum
winds of 110 kilometres per hour near its centre.

(e 2B G e H AR SRR 2 iR 2-1R - )

[The satellite imagery was originally captured by the Multi-functional Transport Satellite-1R
(MTSAT-1R) of Japan Meteorological Agency (JMA).]
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Figure 3.1.4 Radar echoes captured at 5:18 am. on 21 June 2009. Isolated
thundery showers were affecting Hong Kong around that time.
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3.2 Tropical Storm Nangka (0904): 23 — 27 June 2009

Nangka was the second tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal in Hong Kong in 2009.

Tropical Depression Nangka formed over the western North Pacific about 860 km
east-southeast of Manila on 23 June. Moving west-northwestwards, it intensified into a
tropical storm that afternoon. Nangka crossed the central Philippines the next day and
entered the South China Sea in the evening. It turned to move generally northwestwards
across the South China Sea on 25 June and reached its peak intensity in the same morning
with estimated maximum winds of 85 km/h near its centre, but weakened slightly in the
afternoon and at night. Nangka moved generally north-northwestwards on 26 June
approaching the coast of eastern Guangdong and weakened into a tropical depression that
evening. It made landfall over the coastal areas of Daya Bay in the small hours of
27 June. Nangka moved further inland and weakened into an area of low pressure that
morning. According to press reports, Nangka triggered landslides and overturned fishing
boats in the Philippines where at least eight people were killed and 11 others missing. A
passenger boat was also overturned off Mactan Island in the central Philippines but all 13
people on board were rescued.

Tropical Storm Nangka weakened slightly after it entered the South China Sea but
continued to move closer to the south China coast, posing a threat to Hong Kong. The
Standby Signal No. 1 was issued at 7:15 a.m. on 26 June when Nangka was about 410 km
south-southeast of Hong Kong. As Nangka was expected to continue to move closer to
Hong Kong, the Strong Wind Signal No. 3 was issued at 3:40 p.m. that day when Nangka
was about 190 km to the southeast. Local winds were moderate to fresh easterlies at first
that day and strengthened in the afternoon to become occasionally strong offshore and on
high grounds. The winds gradually turned to the northwest at night. Nangka was closest
to Hong Kong between about 11 p.m. and 1 a.m. the next day when it passed about 60 km to
the northeast of the Hong Kong Observatory. During the period, the Hong Kong
Observatory Headquarters recorded the lowest instantanecous mean sea-level pressure of
1000.1 hPa at 11:03 p.m. on 26 June. Local winds subsided as Nangka made landfall and
weakened over Guangdong, and all tropical cyclone warning signals were cancelled at 5:25
a.m. on 27 June. The maximum winds recorded at various stations during the passage of
Nangka are given in Table 3.2.1.

The weather in Hong Kong was cloudy at first with squally showers developing
during the day on 26 June. There was occasional heavy rain and a few squally thunderstorms
on 27 June.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Nangka is given in Tables 3.2.2 and 3.2.3 respectively. Figures 3.2.1 - 3.2.4
show respectively the track of Nangka, the rainfall distribution for Hong Kong, a satellite and
radar imagery of Nangka.
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Table 3.2.1
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T RNEE (S AR ATk S B

ri P,

Maximum gust peak speeds and maximum hourly mean winds with associated

wind directions recorded at various stations when tropical cyclone warning
signals for Nangka were in force

% e R S SES YN SR BSri
Maximum Gust Maximum Hourly Mean Wind
uh (SEE LD JENEE L HEA/ | B JE A JE\ HEA/ | B
(NEM | A (NEMS) | Aty
Station (See Fig. 1.1) Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
SR Bluff Head HLfmEE | ENE 62 26/6 | 14:16 H E 30 26/6 | 15:00
(GINED) (Stanley)
rHPEHEGE | Central Pier B E 56 26/6 | 11:41 H E 30 26/6 | 16:00
£M Cheung Chau B E 58 26/6 |12:03 H E 31 26/6 | 15:00
T Hong Kong HEg{mE | ESE 51 26/6 | 14:48 | pFEAL NW 31 27/6 | 00:00
ERf&t%LE  |International
Airport
=g Kai Tak #dE NE 62 26/6 | 12:00 i} W 25 26/6 | 23:00
Prluwicl King's Park HEi{mEE | ESE 47 26/6 |12:17 | ¥E1L{FH | ENE 16 26/6 | 18:00
pinEAll| Lau Fau Shan | FE1L{R G | WNW 49 27/6 | 02:08 | FEIL{RTE | WNW 31 27/6 | 02:00
FEILmPE | WNW 31 27/6 | 03:00
S Ngong Ping B E 83 26/6 |15:38 H E 59 26/6 | 13:00
it North Point B E 63 26/6 | 18:01 H E 27 26/6 | 15:00
i W 27 27/6 | 01:00
i W 27 27/6 | 02:00
B Peng Chau B E 63 26/6 |12:29| 7L NW 38 27/6 | 00:00
SEM Ping Chau B E 68 26/6 | 14:43 i W 31 27/6 | 02:00
mHE Sai Kung HLfmEE | ENE 65 26/6 | 17:55 | E4L{F5 | ENE 30 26/6 | 12:00
Sl NE 30 26/6 | 17:00
SH Sha Chau HLfmEE | ENE 56 26/6 |12:43 it N 25 26/6 | 21:00
VD Sha Lo Wan B E 56 26/6 | 12:47 H E 30 26/6 | 13:00
ARl Sha Tin B E 47 26/6 |16:09 | FIL NE 19 26/6 | 16:00
Fi Shek Kong B E 49 26/6 | 12:22 H E 19 26/6 | 15:00
FLEER 2T |Star Ferry HEg SE 56 26/6 |12:15 | LIRS | WNW 30 27/6 | 00:00
B (Kowloon)
FIEhE Ta Kwu Ling B E 49 26/6 | 15:39 H E 19 26/6 | 16:00
KA Tai Mei Tuk B E 79 26/6 |18:05| AL NE 38 26/6 | 19:00
KL Tai Mo Shan H E 77 26/6 |15:19 i} w 54 27/6 | 03:00
B Tap Mun FEALR 7S | WNW 70 26/6 |22:55 i W 40 27/6 | 00:00
KL Tate's Cairn H E 83 26/6 |16:37 B E 51 26/6 | 17:00
) gk Tsak Yue Wu HAL NE 41 26/6 | 14:50 it 14 26/6 |21:00
YR Tseung Kwan O | &t NE 43 26/6 |17:54 | ®H1t{miL | NNE 16 26/6 | 18:00
FHREMHEL |Tsing Yi Shell |5 FE{ReE | ESE 38 26/6 | 12:08 | FEIL{RIL | NNW 14 26/6 | 22:00
SHiEE 0il Depot izl NW 14 26/6 | 23:00
7L NW 14 27/6 | 00:00
TEPYERFS [Tuen Mun FEALR 7S | WNW 49 27/6 | 03:21 | FEIL{RTE | WNW 14 27/6 | 04:00
= Government
Offices
EEE Waglan Island | B8JL{F 5 | ENE 75 26/6 | 12:15 | E4L{FH | ENE 52 26/6 | 18:00
st g |Wetland Park | FHIL{RPE | WNW 36 26/6 |23:57| FEIL NW 19 26/6 | 23:00
=T Wong Chuk B SE 54 26/6 | 15:02 H E 23 26/6 | 15:00
Hang
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Table 3.2.2  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Nangka

uh (ZEE 3.2.2) NHZAAREH  |[NAZTEH| #REER)
Station (See Fig. 3.2.2) 26 Jun 27 Jun Total (mm)

wERNE

Hong Kong Observatory 17.7 46.9 64.6
£ Cheung Chau (CCH) 3.5 38.0 41.5
& AR

Hong Kong International Airport (HKA) 5.9 14.7 20.6
NO5 ¥y ZE Fanling 7.5 32.0 395
N13 f& ff & High Island 26.0 71.0 97.0
Ko4 {E 7  Jordan Valley 20.0 45.5 65.5
NO6 2% JE Kwai Chung 16.5 51.0 67.5
HI2 ¥ (I & Mid Levels 18.0 43.5 61.5
H21 % /K & Repulse Bay 32.5 51.5 84.0
No9 b H Sha Tin 16.0 51.0 67.0
HI9 % % & ShauKei Wan 20.5 51.5 72.0
SEK A f# Shek Kong 11.5 23.5 35.0
K06 & & #f So Uk Estate 19.5 60.5 80.0
PLC K 3 B Tai Mei Tuk 16.5 [42.5] [59.0]
R21 % f 4  Tap Shek Kok 4.5 7.0 11.5
N17 3 Tung Chung 4.0 [34.0] [38.0]
R27 JC BH Yuen Long 6.5 14.5 21.0

= [ 1 ERAReiE NG EEE -
Note : [ ] based on incomplete hourly data.

% 3.2.3 SRR EERIAR - BB ISR S = L SR R R
Table 3.2.3  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Nangka

el CEEEEELL L) | SRR CRICHEEI L)

Maximum sea level Maximum storm surge

ik (ZEENLD) (above chart datum) (above astronomical tide)

Station (See Fig. 1.1) =EECR) | B A | e =EECR) | HI/AG | 5
Height (m) | Date/Month| Time Height (m) | Date/Month| Time

ffll#0%  |Quarry Bay 2.58 26/6 10:53 0.34 26/6 16:59
B Shek Pik 2.71 26/6 10:54 0.30 26/6 15:49
KJERE | Tai Miu Wan 2.55 26/6 12:06 0.37 26/6 16:50
K% |Tai Po Kau 2.59 26/6 13:09 0.50 26/6 16:03
Je80H | Tsim Bei Tsui 3.05 26/6 11:52 0.30 26/6 11:52
& E  (Waglan Island 2.58 26/6 11:50 0.24 26/6 17:52
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Figure 3.2.1a Track of Nangka (0904) on 23 — 27 June 2009.
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Fig. 3.2.1b Track of Nangka (0904) near Hong Kong.
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Figure 3.2.3 Infra-red satellite imagery at 8 a.m. on 25 June 2009 of Tropical
Storm Nangka, when it was crossing the South China Sea and at its
peak intensity with estimated maximum winds of 85 kilometres per
hour near its centre.

(ot R B G E H AR SR EEN 2 F iR s 2-1R - )

[The satellite imagery was originally captured by the Multi-functional Transport Satellite-1R
(MTSAT-1R) of Japan Meteorological Agency (JMA).]
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Figure 3.2.4 Radar echoes captured at 1 am. on 27 June 2009. Tropical
Depression Nangka was making landfall over the coastal areas of
Daya Bay around that time.
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3.3 Tropical Storm Soudelor (0905): 10 — 12 July 2009

Soudelor was the third tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal in Hong Kong in 2009.

Tropical Depression Soudelor formed over the South China Sea about 700 km
east-southeast of Hong Kong on 10 July and moved west-northwestwards across the northern
part of the South China Sea. Soudelor intensified into a tropical storm on the afternoon of
11 July about 240 km south of Hong Kong and reached its peak intensity with estimated
maximum winds of 65 km/h near its centre. Soudelor crossed the southern tip of the
Leizhou Peninsula on the morning of 12 July and entered Beibu Wan that afternoon. It
made landfall over the coast of northern Vietnam about 170 km east of Hanoi and weakened
into a tropical depression that evening. Soudelor further weakened into an area of low
pressure over northern Vietnam that night.

In Hong Kong, the Standby Signal No. 1 was issued at 4:45 p.m. on 10 July when
Soudelor was about 640 km east-southeast of Hong Kong. Local winds were light to
moderate westerlies on that day. Winds strengthened on 11 July becoming fresh easterlies
that afternoon and up to strong offshore and on high grounds. The Strong Wind Signal
No. 3 was issued at 1:25 p.m. that day. Soudelor was closest to Hong Kong at about 2 p.m.
that day when it passed about 240 km to the south. Soudelor gradually moved away from
Hong Kong and local winds weakened that evening, although there were still occasionally
strong winds offshore and on high grounds. The Standby Signal No. 1 was issued at
9:15 p.m. to replace the Strong Wind Signal. All tropical cyclone warning signals were
cancelled at 5:20 a.m. on 12 July as Soudelor moved further away from Hong Kong and local
winds gradually moderated. At the Hong Kong Observatory Headquarters, the lowest
instantaneous mean sea-level pressure of 999.7 hPa was recorded between 5:27 p.m. and
5:55 p.m. on 10 July, when Soudelor was about 620 km to the east-southeast. The maximum
winds recorded at various stations and the periods of strong winds during the passage of
Soudelor are given in Tables 3.3.1 and 3.3.2 respectively.

The weather in Hong Kong was fine and very hot on 10 July. Under the influence
of the outer rainbands of Soudelor, there were occasional squally showers on the next day.
With showers easing off, it became mainly fine and hot on 12 July.

In Hong Kong, there were 20 reports of fallen trees during the passage of Soudelor.
A 10-metre tall tree fell into a mini-bus terminal in Ngau Chi Wan and fortunately no one was
injured. In addition, a large 20-metre tall tree fell into Hong Chong Road in Tsim Sha Tsui
East and caused temporary disruption to the traffic.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Souledor is given in Tables 3.3.3 and 3.3.4 respectively. Figures 3.3.1 - 3.3.4
show respectively the track of Soudelor, the rainfall distribution for Hong Kong, a satellite
imagery of Soudelor and a radar imagery of the outer rainband of Soudelor.
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Table 3.3.1

o

TR

63

JeRL ~ e v A/ NI S oL 2 o ]
Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when tropical cyclone warning
signals for Soudelor were in force

N AR IR B R (5 9 A S P S A e e e

i e P i B NI S
vk (2EELD) Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1) JEL AT Ekﬁt EIﬁ;EI\/E S| e = Ek%t El,ﬁﬂ\/ FE
(NHEE) | (NHEE) | A
Direction Speed Date/ | Time Direction Speed | Date/ | Time
(km/h) | Month (km/h) |Month
SR GRAD) ?Sltuﬁf:ye)ad HL{mEE |[ENE| 72 1177 |1321] & E 40 11/7 |18:00
B HETE Central Pier H E 58 11/7 |13:40| & E 38 11/7 |14:00
M Cheung Chau g SE 79 11/7 |16:03 |5 FEE{m5| ESE 43 12/7 103:00
EvbeE Cheung Sha Wan | 34k | NE 54 11/7 |09:02 |5 1L{R75| ENE 19 11/7 [10:00
Fi Hong Kong H E 62 11/7 |16:18| B E 34 11/7 |13:00
BRI %15 International
Airport
BE Kai Tak H E 76 11/7 |11:19| 3 E 34 11/7 |13:00
Pt sdic! King's Park H E 63 11/7 |12:25| B E 27 11/7 |14:00
Al Lau Fau Shan H E 62 11/7 |15:58| B E 34 11/7 |16:00
S Ngong Ping H E 96 11/7 |18:12| B E 75 11/7 |18:00
Ity North Point H E 67 11/7 |14:55| B E 31 11/7 [13:00
B Peng Chau HIbfmER | ENE 67 11/7 |12:51 [sEJL{R3| ENE 45 11/7 |14:00
S Ping Chau H E 52 11/7 |13:44| B E 16 11/7 |14:00
Hdt NE 58 11/7 |12:02 |5dE{R3E| ENE 40 11/7 |15:00
e Sai Kung WiL{mE | ENE 58 11/7 | 14:38
#t{mE | ENE 58 11/7 |14:39
B Sha Chau (RS | SSE 52 11/7 |14:42| B E 36 11/7 |14:00
H E 54 11/7 |14:02| & E 31 11/7 |14:00
IR Sha Lo Wan o E 54 12/7 |02:32
Y Sha Tin HALRIL | NNE 47 11/7 | 14:14 |$1L{75| ENE 19 11/7 |16:00
et Shek Kong H E 56 11/7 |11:07| B E 30 11/7 101:00
JLEE R ETEDE |Star Ferry H E 51 11/7 |22:44 H 30 11/7 |18:00
(Kowloon) H 30 11/7 |23:00
TuisE Ta Kwu Ling HAL{RE | ENE 45 11/7 | 11:03 |BdL{m5E| ENE 20 11/7 |15:00
KER Tai Mei Tuk g SE 70 11/7 |16:04| B E 51 11/7 |15:00
KL Tai Mo Shan HEfRE | ESE 90 11/7 |17:10 H E 59 11/7 |18:00
oSl Tap Mun g SE 59 11/7 |15:58 |®FE4{m5| ESE 25 11/7 |18:00
KEL Tate's Cairn B E 81 11/7 |10:34 B E 52 11/7 |11:00
) £ 3k Tsak Yue Wu WILIRE | ENE 43 11/7 | 14:52 |sdL{m5E| ENE 16 11/7 [15:00
[Ea=0i:) Tseung Kwan O 0 E 54 11/7 | 15:01 o E 16 11/7 |13:00
R EMHIELH | Tsing Yi Shell g SE 47 12/7 |04:08| B E 19 11/7 |15:00
JE£ Oil Depot
PRS2 | Tuen Mun B SE 51 11/7 |16:32 |5 {75 | ESE 20 11/7 101:00
Government Offices
TR E Waglan Island 0 E 72 11/7 | 14:15| ®dL NE 49 11/7 [11:00
it {mE| ENE 49 11/7 |14:00
SEHANE Wetland Park H E 52 11/7 | 15:41 H E 25 11/7 |16:00
EUUED Wong Chuk Hang| B E 58 11/7 |13:05| B E 30 11/7 |14:00
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Table 3.3.2 Periods during which sustained strong winds* were reached at the 8 reference
anemometers in the tropical cyclone warning system when warning signals for
Soudelor were in force

AP EERE HFH AR EEFIGRE

vk (2R LD First time strong wind Last time strong
speed* was reached wind speed* was reached

Station (See Fig. 1.1)

H 8/ A R ] H 8/ A Ry ]

Date/Month Time |Date/Month Time

£M Cheung Chau 11/7 14:05 12/7 03:51

e Sai Kung 11/7 12:05 11/7 15:48

* PP R E A NEF41-62 A E
10-minute mean wind speed of 41 — 62 km/h

: ﬁfﬂHj%é%'f}ﬁkjj%?ﬂ&%&%ﬂ?@@ﬁ%ﬁﬂ’ﬂﬁ%ﬁaﬁ o HfH » BT A RE = H B KRR ERY
| °

Note: The table gives the first and last time when strong winds were recorded. Note that the
winds might fluctuate above or below the specified wind speed in between the times
indicated.
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Table 3.3.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Soudelor

uh (2RE 3.3.2) tH+H | EA+—H | EA+ZH R E(ZK)
Station (See Fig. 3.3.2) 10 Jul 11 Jul 12 Jul Total (mm)
BHERLEG e M=
Hong Kong Observatory Trace 8.1 Trace 8.1
£ Cheung Chau (CCH) 0.0 11.5 0.0 11.5
& B
Hong Kong International Airport (HKA) 0.0 8.5 0.0 8.5
NO5¥; 58 Fanling 0.0 6.0 0.5 6.5
NI13tEfE High Island 0.0 0.5 0.5 1.0
KO4{&E 2 Jordan Valley 0.0 2.5 0.0 2.5
NO6Z% R Kwai Chung 0.0 3.5 0.0 3.5
HI12F & Mid Levels 1.0 34.0 0.0 35.0
H2 138K Repulse Bay 0.0 11.0 0.0 11.0
N09/bH Sha Tin [0.0] [2.5] [0.0] [2.5]
HIOHEE Shau Kei Wan 0.0 23.0 0.0 23.0
SEK = i Shek Kong 0.0 2.5 1.5 4.0
K06+ 22 1 So Uk Estate 0.0 [2.0] 0.0 [2.0]
PLCAZEE Tai Mei Tuk [0.5] [5.0] 0.0 [5.5]
R2IEEHF Tap Shek Kok 0.0 1.0 0.0 1.0
N175 Tung Chung 0.0 14.5 0.0 14.5
R277CEH Yuen Long 0.0 0.0 0.0 0.0
g [ 1 BEWSERENE/ NG REEE -
Note : [ ] based on incomplete hourly data.
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Table 3.3.4 Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Soudelor

B CEEAAEmDLE) | SREEE RSCHEEZLLE)

Maximum sea level Maximum storm surge
vk (2EE.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1)

=ECK) | HI/HG | I | &ECK) | HE/HEG | B5iE

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

fifll (40 |Quarry Bay 2.38 11/7 10:36 0.39 11/7 15:47
fEE Shek Pik 2.54 11/7 10:52 0.38 11/7 15:05
KJERE | Tai Miu Wan 2.40 11/7 10:09 0.43 11/7 14:44
K% |Tai Po Kau 240 11/7 09:06 0.55 11/7 15:21
J280H  |Tsim Bei Tsui 2.72 11/7 12:04 0.32 12/7 00:07

e i 572 A &kl - No data for Waglan Island.
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Figure 3.3.1 Track of Soudelor (0905) on 10 — 12 July 2009.
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Figure 3.3.2 Rainfall distribution on 10 — 12 July 2009 (isohyets are in millimetres).
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Figure 3.3.3

M%ﬂ%ﬁLﬁfggghEtﬁ+ HWH%%@%%%E
B o EiFarmaE E A A EILES - R H RN [HEE -
ST il s B F R NRF65 A . -

Infra-red satellite imagery at 5 p.m. on 11 July 2009 of Tropical
Storm Soudelor. Soudelor was crossing the northern part of the
South China Sea and at its peak intensity with estimated maximum
winds of 65 kilometres per hour near its centre at that time.

(Pt EE G E HARREN 2 AR mEEA#HE-1R -

[The satellite imagery was originally captured by the Multi-functional Transport
Satellite-1R (MTSAT-1R) of Japan Meteorological Agency (JMA).]
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Figure 3.3.4

68

TEBNFEH—H 4R O E G 0 BB
Tk S S NE R T IR B

Radar echoes captured at 4 p.m. on 11 July 2009. The outer
rainbands associated with Tropical Storm Soudelor were affecting
Hong Kong around that time.
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34 Typhoon Molave (0906): 15 — 19 July 2009

Molave was the fourth tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal in Hong Kong in 2009. During its passage, the Hong Kong
Observatory issued the Increasing Gale or Storm Signal No. 9, the first No. 9 signal since
Typhoon Nuri in August 2008.

Tropical Depression Molave formed over the western North Pacific about 670 km
east of Manila on 15 July and moved generally northwestwards. It intensified into a tropical
storm the next day. While crossing the Luzon Strait on 17 July, Molave strengthened into a
severe tropical storm in the afternoon. Molave entered the South China Sea and turned to
move west-northwestwards that night. It intensified into a typhoon on the morning of
18 July and moved towards the south China coast at an average speed of over 20 km/h.
Molave reached its peak intensity with estimated maximum winds of 140 km/h near its centre
that night. In the early hours of 19 July, Molave made landfall over the coastal areas of
Dapeng Peninsula, then moved across Mirs Bay and Shenzhen and weakened into a severe
tropical storm. Molave entered western Guangdong in the morning and weakened into a
tropical storm. It weakened further into a tropical depression that afternoon and
subsequently into an area of low pressure over Guangxi at night. According to press reports,
five people were killed in the Philippines during the passage of Molave. In Guangdong,
over 240 000 people were affected, over 1 500 hectares of farmland were damaged, over
80 houses collapsed and the direct economic losses were around 200 million yuan. In
Shenzhen, two people were missing and widespread flooding was reported. Around 100
flights were cancelled or delayed at Shenzhen Airport. Three vessels lost power in rough
seas off Shantou and 23 sailors on board were rescued. A fishing vessel sank in the coastal
waters of Wenzhou, Zhejiang and two people on board were missing.

In Hong Kong, the Standby Signal No. 1 was issued at 10:15 p.m. on 17 July when
Molave was about 680 km east-southeast of Hong Kong. Local winds were mainly light to
moderate west to northwesterlies. As Molave was expected to approach Hong Kong rapidly,
the Strong Wind Signal No. 3 was issued at 2:15 p.m. on 18 July when Molave was about
310 km to the east of Hong Kong. Local winds freshened from the northwest and
strengthened gradually. They became generally strong, reaching gale force on high ground
towards midnight. The No. 8 Northwest Gale or Storm Signal was issued at 11:30 p.m.
when Molave was about 100 km east of the Hong Kong Observatory. Winds strengthened
significantly in the early hours of 19 July. Gale force winds from the west to northwest
generally affected Hong Kong, reaching storm force offshore and on high grounds. The
Increasing Gale or Storm Signal No. 9 was issued at 1:30 a.m. on 19 July. Molave was
closest to Hong Kong between about 2 a.m. and 3 a.m. when it passed about 40 km to the
north-northeast of the Hong Kong Observatory. Molave started to move away from Hong
Kong thereafter and local winds changed to gale force southwesterlies, reaching storm force
offshore and on high ground. The No. 8 Southwest Gale or Storm Signal was issued at
4:40 a.m. Gales gradually subsided around dawn and the Strong Wind Signal No. 3 was
issued at 6:40 a.m., followed by the Standby Signal No. 1 at 10:40 a.m. As Molave
continued to move further away from Hong Kong and weakened, local winds gradually
moderated. All tropical cyclone warning signals were cancelled at 1:15 p.m. that day. The
maximum winds recorded at various stations and the periods of strong and gale force winds
during the passage of Molave are given in Tables 3.4.1 and 3.4.2 respectively.
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During the passage of Molave, the lowest instantaneous mean sea-level pressures
recorded at some selected stations are as follows:-

Lowest instantaneous

Station mean sea-level Date/Month First and last time recorded
R pressure

Hong Kong Observatory 985.6 hPa 19/7 1:52 — 1:58 a.m.
Headquarters

Ta Kwu Ling 977.2 hPa 19/7 2:23 —2:24 am.

Sha Tin 982.6 hPa 19/7 1:55 a.m.

Waglan Island 985.5 hPa 19/7 1:17 am.

The weather in Hong Kong was sunny and very hot on 17 and 18 July. There was
some haze on 18 July. Under the influence of the outer rainbands of Molave, squally
showers and a few thunderstorms affected Hong Kong that evening. Heavy rain with
squalls affected Hong Kong on the morning of 19 July. The Amber and Red Rainstorm
Warnings were issued at 1:45 a.m. and 2:25 a.m. respectively, while the Landslip Warning
was issued at 3:00 a.m. The rain gradually eased off in the afternoon.

In Hong Kong, five people were injured during the passage of Molave. There were
at least 425 reports of fallen trees and three reports of collapsed scaffolding. In Tai Po Tau,
a 10-metre high tree toppled and damaged the roof of a dwelling nearby. No one was hurt in
the incident. Six people in Yuen Long were forced to evacuate their wooden house after it
was damaged by a fallen 14-metre tall tree. A 20-metre tree collapsed in Cloudy Hill,
Kowloon, damaging the electric cables and the rooftop of a house and interrupting the
electricity supply to seven households nearby. In Tai Po Lam Tsuen San Tsuen, a large tree
fell on three to four private vehicles parked there. The windscreens of a bus and a lorry
were smashed by a collapsing tree in Chai Wan and Tai Po respectively. No one was hurt in
these incidents. A total of three yachts ran aground off the seas of Tai Po and Sai Kung.
At the Hong Kong International Airport, 11 flights were cancelled, 31 flights were delayed
and one flight was diverted.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Molave is given in Tables 3.4.3 and 3.4.4 respectively. Figures 3.4.1 - 3.4.6
show respectively the track of Molave, the rainfall distribution for Hong Kong, time series of
the pressure recorded at Ta Kwu Ling, time series of the wind speed recorded at Cheung
Chau, a satellite and radar imagery of Molave.
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Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when tropical cyclone warning
signals for Molave were in force

e e P I e B N S
Maximum Gust Maximum Hourly Mean Wind
v (SHAELD B EUE | B | 656 B EUE | B | 05
Station (See Fig. 1.1) oy (LM | 7 o (RERE | Al |
Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
Bluff Head fid] W 96 19/7 |02:227| 7§ % 58 19/7 | 03:00
= AR |(Stanley)
FREERETE Central Pier P (RS | WSW 92 19/7 {03:29 fiic) W 45 19/7 | 01:00
M Cheung Chau eI (R | WSW| 103 19/7 |02:56| 7§ % 63 19/7 | 03:00
Eybe Cheung Sha Wan | FEF§ | SW 79 19/7 |03:44| THEE SW 47 19/7 | 04:00
T Hong Kong FEE | SW 99 19/7 |04:00| 7HEE SW 68 19/7 | 04:00
Eajay 327 International
Airport
BE Kai Tak fid] W 88 19/7 |01:17| 7§ % 54 19/7 | 02:00
fid] W 88 19/7 |01:35
i King's Park fid] W 96 19/7 |01:40| 7§ % 40 19/7 | 02:00
Al Lau Fau Shan  |FEdL{RFE|WNW| 124 19/7 |02:42 | FEILIRTE | WNW 90 19/7 | 03:00
Sy Ngong Ping fid] W 137 19/7 |03:07 | FEEA{RTE | WSW 96 19/7 | 04:00
Bl North Point fid] W 103 19/7 |01:25| 7§ % 58 19/7 | 02:00
B Peng Chau LR (WNW| 112 19/7 |01:04 | FEIL{RTE | WNW 67 19/7 | 02:00
S Ping Chau 7ERE | SW 99 19/7 102:04| PEIE | NW 31 19/7 | 01:00
PHE Sai Kung LR I WNW| 92 19/7 [00:52| F§ S 51 19/7 | 04:00
SH Sha Chau FERIfRES | SSW 96 19/7 |04:25 | FEFa{REd | SSW 72 19/7 | 05:00
b Sha Lo Wan 7ERE | SW 94 19/7 |03:41| 7HE SW 54 19/7 | 05:00
7ERE | SW 94 19/7 |04:10
YBH Sha Tin 7ERE | SW 90 19/7 |02:15 | FEFa{REE | SSW 45 19/7 | 03:00
G Shek Kong fid] W 77 19/7 |02:21 | FEEA{RTE | WSW 31 19/7 | 03:00
FLEE R L TETE |Star Ferry ] W 103 19/7 |01:15| 7§ W 72 19/7 | 02:00
(Kowloon)
¥TEh Ta Kwu Ling fid] W 92 19/7 |01:51 fid] % 38 19/7 | 03:00
K Tai Mei Tuk fid] W 144 19/7 |01:19| 7§ % 72 19/7 | 02:00
PEEG R | WSW 72 19/7 | 03:00
(] Tai Mo Shan 7g W 155 19/7 |01:41 ] W 104 19/7 | 02:00
B Tap Mun LIRS [WNW| 148 19/7 |01:03 | FEILRTE | WNW 77 19/7 | 01:00
KEL Tate's Cairn FEdE | NW 128 19/7 00:39| 7EIE | NW 79 19/7 | 01:00
) £S48 Tsak Yue Wu  |FEILIRFE|[WNW| 67 19/7 |00:37 | FEILIRTE | WNW 23 19/7 | 01:00
[Ea==pich Tseung Kwan O [E5] S 59 19/7 |03:26 53] S 22 19/7 | 04:00
A< EIHAH | Tsing Yi Shell fid] W 99 19/7 |02:19 | FEEA{RTE | WSW 51 19/7 | 03:00
|E= Oil Depot
TFIEU &2 [Tuen Mun LR WNW| 103 19/7 |01:28 | FEILIRTE | WNW 41 19/7 | 02:00
Government
Offices
T E Waglan Island  |FEES{RFE|WSW| 122 19/7 |01:50 | FEFa{REE | SSW 92 19/7 | 04:00
N Wetland Park FERIRES | SSW 77 19/7 | 04:05 | FEILIRTE | WNW 27 19/7 | 02:00
E VU Wong Chuk Hang|FE1LfRPE|WNW| 72 19/7 |01:11 |FEILRFE | WNW 30 19/7 | 02:00
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Table 3.4.2 Periods during which sustained strong and gale force winds were reached at the

8 reference anemometers in the tropical cyclone warning system when warning
signals for Molave were in force

oo EaR R R | BB R R | Sror R R | Rk 2 R
uh (2RELD First time strong wind | Last time strong wind | First time reaching | Last time reaching
. . speed¥ was reached speed¥ was reached gale force’ gale force’
Station (See Fig. 1.1)
HEA/RfGy | B | HE/RG | W | BE/AG | BE | HE/A G | R
Date/Month | Time |Date/Month| Time |Date/Month| Time |Date/Month| Time
=M Cheung Chau 18/7 16:09 19/7 12:18 19/7 00:30 19/7 07:17
A Hong Kong
R P& 1415 |International 18/7 16:52 19/7 11:19 19/7 01:26 19/7 04:37
Airport
R Kai Tak 18/7 23:36 19/7 03:37 -
[Eh=1 Sai Kung 19/7 00:51 19/7 09:45 -
Vb H Sha Tin 19/7 02:02 19/7 02:55 -
$T54%8  |TaKwu Ling 19/7 01:28 19/7 03:02 -
HAE  |Tsing Yi Shell
fH = E |Oil Depot 19/7 00:49 19/7 04:26 -
- REFFEEMNES]

not reaching the specified wind speed
¥ PorsE g R E S NF41-62 A H
10-minute mean wind speed of 41- 62 km/h

#  TorsEREE )RS/ NF3-8TAH
10-minute mean wind speed of 63-87 km/h

it ARV FF B R ) R 1% 2 258 R SRR RE VIR ] o ECRE] > U AT RE S R B FE
TEHJETT -

Note: The table gives the first and last time when strong or gale force winds were recorded. Note that
the winds might fluctuate above or below the specified wind speed in between the times
indicated.
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Table 3.4.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Molave
Ik (ZBEE 34.2) TATER | EATAR | EATAH | wmgeEk)
Station (See Fig. 3.4.2) 17 Jul 18 Jul 19 Jul Total (mm)
BHERLE 0.4 11.7 124.6 136.7
Hong Kong Observatory
£ Cheung Chau (CCH) 0.0 20.0 91.0 111.0
AR 0.0 16.2 104.9 121.1
Hong Kong International Airport (HKA)
NO5¥; 58 Fanling 0.0 12.5 93.5 106.0
N13fEfE High Island 0.0 19.0 118.5 137.5
KO4EEr s Jordan Valley 0.0 22.0 121.5 143.5
NO6%% JH Kwai Chung 0.0 14.5 137.5 152.0
HI2 0 Mid Levels 0.0 14.5 143.0 157.5
NO9Y/» FH Sha Tin [0.0] [15.5] 150.0 [165.5]
H19'% 5 3 Shau Kei Wan 0.5 13.0 122.0 135.5
SEK [ Shek Kong 0.0 14.5 90.0 104.5
KO6#kE T So Uk Estate 0.0 12.5 151.0 163.5
PLCAZEE  Tai Mei Tuk 0.0 10.0 [63.5] [73.5]
RIS G Tap Shek Kok 0.0 20.0 76.0 96.0
N175 Tung Chung 0.0 29.5 146.0 175.5
R277CEH Yuen Long 0.0 19.0 98.5 117.5
i [ ] ERAERayE/ NS -
Note : [ ] based on incomplete hourly data.
< 344 SRR RRAR - BRI SR (S0 B e L R KR
Table 3.4.4  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Molave
, BB COBEREELE) | BoARRN RCHsE L)
vk (ZEELD Maximum sea level Maximum storm surge
) . (above chart datum) (above astronomical tide)
Station (See Fig. 1.1)
SECK) | HEI/HG | B | &ECK) | HE/HG | B5iE
Height (m) | Date/Month | Time |Height (m) | Date/Month [ Time
il F  |Quarry Bay 2.67 19/7 03:30 0.62 19/7 03:30
1 EE Shek Pik 2.63 19/7 05:48 0.42 19/7 03:26
KEAE | Tai Miu Wan 2.67 19/7 03:29 0.66 19/7 03:29
K& | Tai Po Kau 2.90 19/7 03:43 0.84 19/7 03:48
J2&0H | Tsim Bei Tsui 3.15 19/7 04:57 0.93 19/7 04:24

e i B 79 A &Rl - No data for Waglan Island.
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Figure 3.4.1a Track of Molave (0906) on 15 — 19 July 2009.
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Figure 3.4.1b  Track of Molave (0906) near Hong Kong.
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Figure 3.4.2 Rainfall distribution on 17 — 19 July 2009 (isohyets are in millimetres).
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Figure 3.4.3  Trace of mean sea level pressure recorded at Ta Kwu Ling automatic weather
station during the passage of Molave.
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Figure 3.4.4  Trace of the 10-minute mean wind speed recorded at Cheung Chau
automatic weather station during the passage of Molave.
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Bl 3.4.5 e R\ AL IRAE B SUECH A/ H TR RYALS MR 18 2 B
Fioe EREATRERIHGSENIEZE > UL ST e
IR/ NFIA0NE - IEGEER B LIRGYI604H -

Figure 3.4.5 Infra-red satellite imagery at 9 p.m. on 18 July 2009 of Typhoon
Molave. Molave was at its peak intensity with estimated maximum
winds of 140 kilometres per hour near its centre at that time, and
was located about 160 km east of Hong Kong.

[t EE G E HARREN S A E-1R -
[The satellite imagery was originally captured by the Multi-functional Transport
Satellite-1R (MTSAT-1R) of Japan Meteorological Agency (JMA).]
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Figure 3.4.6
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Radar echoes captured at 2:30 a.m. on 19 July 2009. The centre of
Typhoon Molave was moving across Shenzhen around that time and
was at its closest distance of about 40 km from the Hong Kong
Observatory Headquarters.
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RIGTERE RN ASE LT ~ THi230{@ 4558 5288 800 A2 K ~ #aE1 300/ R EE ~ 118
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A WAEREEENI0A RS - R AISEFHLEEEE > AEEVCREE - S22
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J\H Z B R AR EORNE RRSAEEE - Z R RISV NEINI T 8 > A AL RS
PR R o S AUH REBHREZE - AR - KXa/\H I H TF8RF405r %

RIGESE I - ABHAWAIET ~ + AZ5 > KW AR —E
AT E RGBS T ~ 55— N2 - HERIT AT AR P93 R B E IR T AF
RFEE AR o KEOKSRESIR AR A RS - EHEAZE - BEBIESFANITEUN K17
DEBLAESS: -

*353K354 RlERIGFZE®RBIPE BN HNE kam @ &R~ -
3.5.1-3.5.5 SRl Ry RIGHIBRICE « AMEHINE o ffilE - KCEHRERECH: ~ KIBHYEE
K EREENG: -
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3.5 Severe Tropical Storm Goni (0907): 1 — 9 August 2009

Goni was the fifth tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal in Hong Kong in 2009.

Goni developed into a tropical depression over the western North Pacific about
720 km east-northeast of Manila on the early hours of 1 August. Tracking
west-northwestwards, it crossed northern Luzon that night and entered the South China Sea
the next morning. On 3 August, Goni slowed down and its track became erratic but
generally moved towards the coast of Guangdong. It intensified into a tropical storm that
evening. Goni intensified further into a severe tropical storm and reached its peak intensity
with estimated maximum winds of 95 km/h on the late afternoon of 4 August. It made
landfall over western Guangdong near Taishan on 5 August and weakened into a tropical
storm. Goni then turned to move west or west-southwestwards across the coastal areas of
western Guangdong and weakened into a tropical depression on 6 August. On 7 August,
Goni moved southwestwards and entered Beibu Wan after crossing the Leizhou Peninsula.
It intensified into a tropical storm again on 8 August. Under the influence of Typhoon
Morakot over the western North Pacific, Goni turned to move eastwards that night. Goni
crossed the northern part of the South China Sea on 9 August. It weakened into a tropical
depression in the morning and further into an area of low pressure over the northern part of
the South China Sea about 280 km north-northeast of Xisha that afternoon.

According to press reports, Goni triggered landslides and floods in the Philippines,
killing at least eight people with four others missing. In Guangdong, two people were killed,
a total of 7 cities and 230 towns and 88 800 people were affected, over 1300 houses
collapsed, and 110 000 hectares of farmland were damaged during the passage of Goni.
Four fishing vessels were damaged and another vessel missing off the seas near Hainan
Island, causing four deaths and 18 people missing.

In Hong Kong, the Standby Signal No. 1 was issued at 3:15 p.m. on 3 August when
Goni was about 380 km to the south-southeast. Winds in Hong Kong were moderate to
fresh easterlies, occasionally strong offshore and on high ground. Goni moved closer to
Hong Kong on 4 August and the Strong Wind Signal No. 3 was issued at 11:15 a.m. Winds
strengthened in the afternoon and became generally strong east to southeasterlies,
occasionally reaching gale force offshore and on high ground in the evening. At the Hong
Kong Observatory Headquarters, the lowest instantaneous mean sea-level pressure of
993.5 hPa was recorded at 5:03 p.m. when Goni was about 130 km to the south-southwest.
As Goni strengthened into a severe tropical storm and continued to move closer to Hong
Kong, the No. 8 Southeast Gale or Storm Signal was issued at 9:40 p.m. Winds were
strongest in the western parts of Hong Kong with gales offshore and on high ground. Goni
was closest to Hong Kong between about 8 p.m. and 10 p.m. when it passed about 110 km to
the southwest. With Goni moving gradually away from Hong Kong thereafter, local winds
became southeasterlies and gradually subsided. The No. 8 Signal was replaced by the
Strong Wind Signal No. 3 at 3:40 a.m. on 5 August, followed by the No. 1 Signal at 5:40 a.m.
Goni weakened into a tropical storm overland in the afternoon and local winds continued to
subside. All tropical cyclone warning signals were cancelled at 4:00 p.m. that day. The
maximum winds recorded at various stations and the periods of strong and gale force winds
during the passage of Goni are given in Tables 3.5.1 and 3.5.2 respectively.
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The weather in Hong Kong was mainly fine and very hot at first on 3 August. Under
the influence of the outer rainbands of Goni, there were squally showers and thunderstorms in
the afternoon. It was mainly cloudy with squally showers on 4 August and the following
day. The Amber Rainstorm Warning was issued at 8:40 p.m. on 5 August.

In Hong Kong, four people were killed and ten people were injured during the
passage of Goni, including two men drowned and another injured when a barge capsized off
Shek O during the squally thunderstorms, and two people killed when they fell off from the
scaffolding they were working at Western District and Kwun Tong respectively. A tree was
reported collapsed in Fo Tan Road, Fo Tan, but no one was injured. At the Hong Kong
International Airport, 4 flights were cancelled and 17 flights were delayed.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Goni is given in Tables 3.5.3 and 3.5.4 respectively. Figures 3.5.1 - 3.5.5 show
respectively the track of Goni, the rainfall distribution for Hong Kong, time series of pressure
recorded at the Hong Kong Observatory, a satellite and radar imagery of Goni.
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Table 3.5.1
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Maximum gust peak speeds and maximum hourly mean winds with associated

wind directions recorded at various stations when tropical cyclone warning
signals for Goni were in force

2 1 e e e /N S R
vk (ZEE LD Maximum Gust Maximum Hourly Mean Wind
% i B
Station (See Fig. 1.1) e (7 \}_%}ET) E%/ sl 1= ( \%}ET) }El%/fg/ L
Direction (%)g 71?) I&g:i;l Time Direction (11:1?71?) 1\]/?3;641 Time
??@Tﬁ %faflgye)ad LR ENE | 72 38 |23:15| spg(mes | ESE | 45 48 | 20:00
FPESAEDE | Central Pier Hb{FH | ENE 65 4/8 [12:28 H E 43 3/8 | 23:00
= Cheung Chau B RS {RHE| ESE 85 4/8 |18:47| HHEd{RH5 | ESE 67 4/8 | 20:00
T8 |Cheung ShaWan | HAL | NE 54 4/8 |08:37| L | NE 19 3/8 | 22:00
H LR | ENE 19 4/8 | 15:00
Hib{FEE | ENE 19 4/8 | 19:00
=M Green Island i | NE 83 4/8 |17:57| 4L NE 56 4/8 | 16:00
Eﬁgﬁ% E%%é?ﬁgal [ S 72 5/8 |11:26| HFg{F5 | ESE 45 4/8 | 21:00
i Kai Tak 5 E 65 4/8 [13:31| HHEE{RH5 | ESE 34 5/8 | 01:00
+Fg  |King's Park HEg R | ESE 58 4/8 |15:44| sHEE{R5 | ESE 25 4/8 | 20:00
Hrg {5 | ESE 25 4/8 | 21:00
Al Lau Fau Shan HEEREF| SSE 58 5/8 |10:56 0 E 30 4/8 | 19:00
L Ngong Ping 5 E 117 4/8 [22:36 H E 87 4/8 | 20:00
ity North Point - - 68 3/8 |22:49 - - 34 3/8 | 23:00
B Peng Chau Ht{FH | ENE 63 4/8 |14:02 | #E1L{RE | ENE 45 4/8 | 17:00
H bR | ENE 63 4/8 |14:34
HrE{Rrd| SSE 63 5/8 [10:33
SEM Ping Chau B E 58 4/8 | 14:55 B E 16 4/8 | 12:00
o E 16 4/8 | 15:00
e Sai Kung Ht{FHE | ENE 70 4/8 |11:43| HE{RES | SSE 41 5/8 | 10:00
YOI Sha Chau [ S 68 5/8 |11:43| HE5{F5 | ESE 51 4/8 | 20:00
VbIEE  |Sha Lo Wan H RS | ESE 79 4/8 [20:43 ko E 40 4/8 | 19:00
Y H Sha Tin #iL | NE 54 4/8 |05:52| EF§ SE 25 4/8 | 22:00
Fife Shek Kong #it | NE 59 4/8 |12:04 ko E 30 3/8 | 18:00
g%ggif% (Slt(a(fvflfgi) #EifEd| ESE | 62 48 |20:06| E 38 48 | 20:00
¥T8%%8  |TaKwu Ling ko E 51 4/8 [20:16 ko E 22 4/8 | 21:00
KZEE |Tai Mei Tuk P RS R 7E | WSW 77 4/8 [12:09 H E 45 4/8 | 18:00
H E 45 4/8 | 20:00
AIELL Tai Mo Shan 0 E 99 4/8 [18:59 0 E 67 4/8 | 20:00
B Tap Mun HE§ | SE 62 5/8 |12:41| FEE SE 38 5/8 | 00:00
k(]  |Tate's Cairn H E 87 3/8 |22:54 H E 56 4/8 | 11:00
H E 87 3/8 |23:35
filEs | Tsak Yue Wu ko E 43 4/8 |12:21| #E4L{RE | ENE 14 4/8 | 13:00
A=yl Tseung Kwan O |BFE{REE| ESE 58 4/8 (21:42| HFH SE 19 4/8 | 22:00
Er%ﬁ? gsﬁ%’g;;fhe” b E 52 4/8 |20:18| #E5 | SE 25 518 | 12:00
Efﬂﬁﬁ E‘é‘i‘;}flﬁ‘ém g SE 62 4/8 |21:17| EHE§ SE 25 5/8 | 11:00
SE Offices B SE 25 5/8 | 15:00
f&HEE  |Waglan Island |9 F{R 5| ESE 76 4/8 [20:24| #HIL{R# | ENE 58 4/8 | 11:00
SEHTNE |Wetland Park H E 45 4/8 [20:01| 5HEE{R5 | ESE 20 3/8 | 17:00
H E 20 4/8 | 15:00
o E 20 4/8 | 20:00
#NTHT |Wong Chuk Hang |58 i {REd| SSE 70 4/8 |17:24 5 E 31 3/8 | 23:00
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Table 3.5.2 Periods during which sustained strong and gale force winds were reached at the 8
reference anemometers in the tropical cyclone warning system when warning
signals for Goni were in force

T AERVT RIEE S Ry /B 275 RS Ak 2 4 e 2 25

nh (ZRE 1)

Station (See Fig. 1.1)

S ) SR R B
First time strong wind
speedx was reached

e B3 R B
Last time strong wind
speedx was reached

S F R, R
First time reaching
gale force”

i SR
Last time reaching
gale force”

HEA/R Gy | B | H/AG | BE | HE/AG | BE | B/ AG | FE
Date/Month| Time |Date/Month| Time |Date/Month| Time |Date/Month| Time

=M Cheung Chau 3/8 16:03 5/8 14:18 4/8 18:32 4/8 21:09

A Hong Kong

[ P& 1415 |International 3/8 16:54 5/8 15:16

Airport

Bl Kai Tak 4/8 22:13 4/8 22:13

e Sai Kung 4/8 11:47 5/8 14:21

- REFFEENES]

*

+=

not reaching the specified wind speed

TP R E R NEF41-62 LN H

10-minute mean wind speed of 41- 62 km/h
oy R R D A NRF63-87 N B
10-minute mean wind speed of 63-87 km/h

it ARRVIHFFEE ] fe ) B (g E R E R SRR FE R - LR - JE ]

TEHIETT

FEE N BRI

Note: The table gives the first and last time when strong or gale force winds were recorded. Note that
the winds might fluctuate above or below the specified wind speed in between the times

indicated.
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Table 3.5.3  Daily rainfall amounts recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Goni
nh (HE 35.2) JA=H | ABOH | ABEH | 4REEkK)
Station (See Fig. 3.5.2) 3 Aug 4 Aug 5 Aug Total (mm)
BAERLE 21.4 21.3 92.5 135.2
Hong Kong Observatory
£ Cheung Chau (CCH) 15.0 9.5 33.5 58.0
RS 4.4 11.7 78.1 94.2
Hong Kong International Airport (HKA)
NO5¥; 58 Fanling 1.5 25.5 90.0 117.0
NI13HRALE High Island 14.5 29.0 13.0 56.5
KO4fe s 4 Jordan Valley 21.0 33.5 62.0 116.5
NO6%% JH Kwai Chung 11.5 29.0 97.5 138.0
HI2 001 Mid Levels 22.0 25.5 95.0 142.5
H2 138K & Repulse Bay 20.0 15.5 80.5 116.0
NO09/>H Sha Tin [13.5] 28.5 72.5 [114.5]
H19% 2 Shau Kei Wan 19.0 23.0 57.0 99.0
SEKf [ Shek Kong 7.5 38.0 56.0 101.5
K068z 15 So Uk Estate 14.0 40.0 96.0 150.0
R3ITAEE Tai Mei Tuk 13.0 23.5 58.0 94.5
R21 A Tap Shek Kok 2.0 13.5 52.0 67.5
N175 Tung Chung 5.0 22.0 104.5 131.5
R277CEH Yuen Long 2.0 15.0 55.0 72.0
it [ 1 ERAEefyE/NGREEE -
Note: [ ] Dbased on incomplete hourly data.
= 3.54 RIGREEBIAR] - ANV UL A = i R oK B

Table 3.5.4 Times and heights of the maximum sea level and the maximum storm surge

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

) Bl CBEPEEEN L) | BB O OMREN L)
uh (2EE.D Maximum sea level Maximum storm surge
(above chart datum) (above astronomical tide)
Station (See Fig. 1.1) — —
EECK) | HEVAL | Wi | &ECK) | BIHHAG | RE
Height (m) | Date/Month | Time | Height (m) | Date/Month | Time
ffll#0%  |Quarry Bay 2.58 4/8 07:53 0.35 4/8 00:11
B Shek Pik 2.61 4/8 07:07 0.27 4/8 07:07
KJEHE | Tai Miu Wan 2.58 4/8 07:40 0.45 4/8 05:13
K% |Tai Po Kau 2.55 4/8 05:56 0.44 4/8 15:05
Je80H | Tsim Bei Tsui 2.99 5/8 09:08 0.53 5/8 01:03
M E | Waglan Island 2.72 4/8 07:26 0.42 4/8 07:26
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Figure 3.5.1a  Track of Goni (0907) on 1 — 9 August 2009.
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Figure 3.5.1b  Track of Goni (0907) near Hong Kong.



88

GETHE HE|JK

r"\,-\_q. .....
e
T ‘\
S 100
— ! e
Jad | ' J 50
T | In' | {
L e NOS e SRR . I :
E]D ey = 1 | *R31 \
[ / r \ \
| | . K F & ﬂ.‘il"%l ", \\
HeA MAXS | ] | W
MIN . Eaa ©
Fiir Mo9 iy 3 ‘
- |

; s
Rz, [ ' N\ el -
| | + i o 1 |
/- '\\\ MA WA ¥ J LA
/ ' | /i / MIN
I" || K;G.';; sd—'/ ‘..l" /,
- oA | L iahs —1 T e I?)}ién T |
'.\ : - =~ ; ngKong} .h‘_l vatoTy | e
\ 7] / Hem ] I'. H1z.— / /,/
. |\N-1?M.$}(_ f'll | | ' b 1 +H18 ,/
_ \_h‘ f : \ AR AR ) 7/
Kuw @ a“ 50-” /
7 S NG -
Sl |\ = -~ 100 R
| b | / (55] 'Ef' 15
\ GCH r'j Rain-gauge station
50 / gy
d ot
| 50 o
GE ,HE HE JK JE KK o P S
3.5.2 TEZNE/ A =ZHERHRE S MHEREREN HEZR) -
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CF P ) {hPa)
998 9938
997 997
996 996
995 995
994 994
993 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 393
88 61 B2 83 B4 B85 686 B7F B85 69 18 11 12 13 14 15 16 17 18 189 28 21 22 23
03/08/2009 # # B M () Hong Kong Time (Hour) 84/05/2009
(E) &% 5 & Hong Kong Ohservatory
3.5.3 KRG B B - RGBSR SH PR RERAIEF E 5 -
Figure 3.5.3  Trace of mean sea level pressure recorded at the Hong Kong Observatory

Headquarters during the passage of Goni.
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Figure 3.5.4
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Infra-red satellite imagery at 8 p.m. on 4 August 2009 of Severe
Tropical Storm Goni. Goni was located about 110 km southwest of
Hong Kong and at its peak intensity with estimated maximum winds
of 95 kilometres per hour near its centre. Another tropical cyclone
Morakot was located over the western Pacific to the east of Taiwan.

[ A R EGR E H ARG 2 A 2 1R - )
[The satellite imagery was originally captured by the Multi-functional Transport
Satellite-1R (MTSAT-1R) of Japan Meteorological Agency (JMA).]
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Figure 3.5.5 Radar echoes captured at 9:00 p.m. on 4 August 2009. The eye of

Severe Tropical Storm Goni was at its closest distance of about
110 km to the southwest of Hong Kong at that time.
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3.6 Tropical Storm Mujigae (0913): 9 — 12 September 2009

Mujigae was the sixth tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal in Hong Kong in 2009.

Mujigae developed into a tropical depression over the central part of the South China
Sea about 790 km southeast of Hong Kong on the morning of 9 September. It moved
northwestwards at first but soon took on a west-northwesterly track across the northern part
of the South China Sea that afternoon. Mujigae intensified into a tropical storm on
10 September and turned to move westwards at night. It reached its peak intensity with
estimated maximum winds of about 75 km/h near its centre in the small hours of
11 September while moving across the northern part of Hainan Island. Mujigae entered
Beibu Wan that morning. It made landfall over northern Vietnam on the morning of
12 September and weakened into a tropical depression. Mujigae weakened further into an
area of low pressure over northern Vietnam that afternoon. According to press reports,
flooding and landslides triggered by Mujigae resulted in five deaths in the Philippines. In
Hainan Island, Guangdong and Guangxi, over 74 000 fishing boats had to return to harbour to
seek shelter. In Vietnam, one person was killed and another injured during the passage of
Muyjigae.

In Hong Kong, the Standby Signal No. 1 was issued at 4:35 a.m. on 10 September
when Mujigae was about 450 km to the south-southeast. Winds in Hong Kong that morning
were moderate to fresh northeasterlies, strong offshore and on high ground. Mujigae was
closest to Hong Kong at about 2 p.m. passing about 330 km to the south. Local winds
strengthened from the east in the afternoon and the Strong Wind Signal No. 3 was issued at
2:35 p.m. At the Hong Kong Observatory Headquarters, the lowest instantaneous mean
sea-level pressure of 1005.2 hPa was recorded between 3:02 p.m. and 5:11 p.m. Winds
became generally strong in the late afternoon and at night, occasionally reaching gale force
offshore and on high ground. Local winds gradually moderated in the small hours of
11 September as Mujigae moved away from Hong Kong and the Strong Wind No. 3 Signal
was replaced by the Standby Signal No. 1 at 3:35 a.m. Local winds subsided further later
and all signals were cancelled at 6:25 a.m. when Mujigae had moved to about 520 km
west-southwest of Hong Kong. The maximum winds recorded at various stations and the
periods of strong winds during the passage of Mujigae are given in Tables 3.6.1 and 3.6.2
respectively.

The weather in Hong Kong was mainly cloudy at first on 10 September. Scattered
squally showers started to affect Hong Kong during the day. The weather remained cloudy
with occasional rain and isolated squally thunderstorms on 11 September.

In Hong Kong, a passer-by was injured by pieces of broken glass as a glass sheet fell
from a building in Mongkok during the passage of Mujigae. There were no other reports of
significant damage in Hong Kong.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Mujigae is given in Tables 3.6.3 and 3.6.4 respectively. Figures 3.6.1 - 3.6.4
show respectively the track of Mujigae, the rainfall distribution for Hong Kong, a satellite
imagery of Mujigae and a related radar imagery.
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Table 3.6.

9

3

VAL T AR SIS R
R SYNER BB EY e
1  Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when tropical cyclone warning
signals for Mujigae were in force

e S B 5 LR AT R (S A e P

uh (2EELLD

B e PR

Maximum Gust

B/ NRF P R

Maximum Hourly Mean Wind

Station (See Fig. 1.1) JEL e iR HHA/ | B JE\ 7] JER HEH/ | EER
Direction (ANEMS | B | Time Direction (NEMAF) | B | Time
Speed | Date/ Speed Date/
(km/h) | Month (km/h) Month
5 (77 Bluff Head HJb{m 5 |[ENE 79 10/9 |18:03 | BRIL{®E | ENE 43 10/9 |20:00
) (Stanley)
HERHEGE |Central Pier 0 E 67 10/9 [20:07 0 E 47 10/9 |17:00
M Cheung Chau (R | ESE 79 10/9 [20:28 0 E 51 10/9 |22:00
EbeE Cheung Sha Wan H E 52 10/9 [19:21 =5 E 20 10/9 | 17:00
M Green Island ik | NE 96 10/9 |16:17| ®dE NE 65 10/9 |17:00
AR Hong Kong 0 E 56 10/9 [20:44 0 E 36 10/9 |23:00
EH[&1%L5  |International
Airport
By Kai Tak 0 E 72 10/9 [20:04 0 E 34 10/9 |17:00
A King's Park (R | ESE 62 10/9 |18:27 0 E 25 10/9 |21:00
DAl Lau Fau Shan 0 E 56 10/9 |17:22 o E 30 10/9 | 14:00
EBEE Ngong Ping HILRE |ENE 110 10/9 |19:44 =5 E 77 10/9 |21:00
1t/ North Point 0 E 72 10/9 |16:14 0 E 36 10/9 |20:00
o E 36 10/9 |21:00
SN Ping Chau 0 E 56 10/9 [20:42 0 E 14 10/9 |20:00
B E 14 10/9 |22:00
Ve Sai Kung #t{R5 |[ENE 62 10/9 |19:23| JL{RH | ENE 41 10/9 {21:00
YOI Sha Chau 0 E 56 10/9 |17:14 0 E 38 10/9 |18:00
VHE Sha Lo Wan 0 E 68 10/9 |18:57 0 E 38 10/9 |19:00
YO H Sha Tin ES E 51 10/9 | 18:18| HIL{7H | ENE 20 10/9 | 21:00
B E 51 10/9 |19:30
Vel Shek Kong (R | ESE 62 10/9 |16:39 B E 23 11/9 |02:00
JUHERE  |Star Ferry 0 E 63 10/9 |16:02 o E 34 10/9 |17:00
T OE (Kowloon)
Freiss Ta Kwu Ling 0 E 49 10/9 |20:33 o 19 10/9 |18:00
0 E 49 10/9 [20:38 o 19 10/9 |21:00
HIL{RE |ENE 49 10/9 |21:01
KFER Tai Mei Tuk 0 E 75 10/9 |17:07 B E 49 10/9 |22:00
KM Tai Mo Shan 0 E 88 10/9 |21:22 o E 56 10/9 |22:00
FEPY Tap Mun 0 E 59 10/9 |17:11 o E 30 10/9 |07:00
KEL Tate's Cairn (R | ESE 87 10/9 |18:22 | HiEg{75 | ESE 59 10/9 |22:00
i &5 Tsak Yue Wu 0 E 49 10/9 |19:19 | BdE{REE | ENE 16 10/9 | 14:00
YWGEB  |Tseung Kwan O |BRJb{F 5 |ENE 52 10/9 |16:59 | H1L{RIL | NNE 19 10/9 | 11:00
HAREIR |Tsing Yi Shell Oil 0 E 45 10/9 |13:40 | BiE§{7 5 | ESE 19 10/9 |17:00
fHE  |Depot B {5 | ESE 45 10/9 [16:27
BEF9EURF [ Tuen Mun HIb{RIL INNE 49 10/9 |13:29| 5 Jb{mIL | NNE 19 10/9 | 11:00
=2 Government
Offices
TR E Waglan Island B E 83 10/9 |17:59 B E 67 10/9 |16:00
SEHNE  |Wetland Park (R | ESE 43 10/9 |17:47 B E 22 10/9 |18:00
=TT Wong Chuk Hang 0 E 65 10/9 |16:12 B E 31 10/9 |20:00
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Table 3.6.2  Periods during which sustained strong winds were reached at the 8
reference anemometers in the tropical cyclone warning system when
warning signals for Mujigae were in force

BVEFIRRE B Begsam W
uh (2EELD First time strong wind speed Last time strong wind speed
was reached was reached
Station (See Fig. 1.1)
HER/A 17 Ry ] HEA/ A {7 i
Date/Month Time Date/Month Time
=M Cheung Chau 10/9 10:32 11/9 04:33
R Kai Tak 10/9 16:15 10/9 16:18
[lEh=1 Sai Kung 10/9 15:46 10/9 23:35

¥ PorgE I R E R NF41- 62 N H
10-minute mean wind speed of 41- 62 km/h

it ARRYNHFHE R i) b % 22 F 58 AR RE RIS R o LR - JEUT T RE S R B
TEHJEST -
Note: The table gives the first and last time when strong winds were recorded. Note that the

winds might fluctuate above or below the specified wind speed in between the times
indicated.
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Table 3.6.3  Daily rainfall amounts recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Mujigae

nh (2BE 3.6.2) fLA+H | WA+—H | #REEK)
Station (See Fig. 3.6.2) 10 Sep 11 Sep Total (mm)

"HERALEG

Hong Kong Observatory 0.9 11.8 12.7
£ Cheung Chau (CCH) 1.5 12.0 13.5

& AR

Hong Kong International Airport (HKA) 0.3 14.6 14.9
NI3KEMDE High Island 0.0 1.0 1.0
KO4pE 5t Jordan Valley 0.0 6.5 6.5
NO6ZEH Kwai Chung 1.0 5.0 6.0
HI12f L1 Mid Levels 2.5 23.5 26.0
H2 187K Repulse Bay 1.0 43.5 44.5
SHAYVH Sha Tin 0.0 3.5 3.5
HIVEEE Shau Kei Wan 1.5 9.5 11.0
SEKf+ f Shek Kong 1.0 5.0 6.0
KO6&EE ], So Uk Estate 0.5 9.0 9.5
RIIKREE Tai Mei Tuk 0.0 1.0 1.0
R21EEH Tap Shek Kok 0.0 3.0 3.0
NI175H Tung Chung 2.0 32.0 34.0
R277CEH Yuen Long 0.0 2.0 2.0

%= 3.64 KM ERARRAR] - BRI S IRk S0 s ML R R =]
Table 3.6.4  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Mujigae

AL CBEEAER L E)
wh (2EE1LD Maximum sea level
(above chart datum)

BRG] (RCHERELL L)
Maximum storm surge
(above astronomical tide)

Station (See Fig. 1.1) srEck | auvEe | e = RECH) A G | sas
Height (m) | Date/Month | Time | Height (m) | Date/Month| Time

fllf0%  |Quarry Bay 2.51 11/9 00:58 0.48 10/9 16:57
1B Shek Pik 2.54 11/9 00:50 0.44 10/9 13:44
KERE | Tai Miu Wan 2.48 11/9 00:55 0.50 10/9 13:16
K%  |Tai Po Kau 2.52 11/9 02:02 0.65 10/9 13:18
Je80H  |Tsim Bei Tsui 2.77 11/9 00:48 0.49 10/9 17:45

T B )4 5 &R - No data for Waglan Island.
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Figure 3.6.1 Track of Mujigae (0913) on 9 — 12 September 2009.
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Fi e BRI OB EE TR BB PA R QU420 2 B - M B Ho o
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Figure 3.6.3 Infra-red satellite imagery at 2 a.m. on 11 September 2009 of
Tropical Storm Mujigae. Mujigae was located about 420 km
southwest of Hong Kong and at its peak intensity with estimated
maximum winds of 75 kilometres per hour near its centre at that time.

[ i R E G H A RGBSR 2 AR A 2 1R - )
[The satellite imagery was originally captured by the Multi-functional Transport
Satellite-1R (MTSAT-1R) of Japan Meteorological Agency (JMA).]
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3.6.4 TEZFENH A H TSI E EEDE B - BUR BT AR
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Figure 3.6.4 Radar echoes captured at 5:00 p.m. on 10 September 2009. The
outer rainbands associated with Mujigae was affecting the southern
part of Hong Kong at that time.
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3.7 Typhoon Koppu (0915): 12 — 16 September 2009

Koppu was the seventh tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal in Hong Kong in 2009. It was also the third time that the No. 8 Gale
or Storm Signal had to be issued in the year.

Koppu developed into a tropical depression over the western North Pacific about
490 km northeast of Manila on 12 September and moved west-northwestwards to cross the
Luzon Strait that night. It entered the northern part of the South China Sea with a westerly
track on the morning of 13 September and intensified into a tropical storm that evening.
Koppu intensified further into a severe tropical storm on the morning of 14 September and
turned to move northwestwards towards the coast of Guangdong. It became a typhoon that
afternoon, and took up a west-northwesterly track at night. Koppu reached its peak intensity
with estimated maximum winds of 140 km/h near its centre in the small hours of
15 September. It made landfall over the coast of western Guangdong near Taishan in the
morning and weakened into a severe tropical storm. It became a tropical storm that
afternoon. Koppu weakened into a tropical depression on the small hours of 16 September
and then dissipated over Guangxi. According to press reports, Koppu brought severe storm
surge and rainstorm to Guangdong, where at least nine people were killed, another nine
people missing, over 1.4 million people were affected and over 1 200 houses collapsed. The
direct economic losses amounted to RMBS$1.75 billion. In Macau, back-flow of sea water
brought severe flooding to the coastal and low lying areas there. ~A Panamanian cargo vessel
ran aground near Galon Island in Zhuhai, spilling some 50 tonnes of oil.

In Hong Kong, the Standby Signal No. 1 was issued at 8:35 p.m. on 13 September
when Koppu was about 520 km to the southeast. Winds in Hong Kong were moderate
easterly that night. Local winds freshened from the northeast on the morning of
14 September, occasionally strong offshore and on high ground. The Strong Wind Signal
No. 3 was issued at 11:15 a.m. when Koppu was about 280 km to the south-southeast. As
Koppu continued to move closer to Hong Kong, the northeasterlies became generally strong
in the afternoon, with occasional gales force offshore and on high ground. The No. 8
Northeast Gale or Storm Signal was issued at 5:55 p.m. when Koppu was about 180 km to
the south-southeast. Gales from the east affected the territory at night, reaching storm force
offshore and on high ground. Winds gradually changed its direction to the southeast on the
small hours of 15 September and the No. 8 Southeast Gale or Storm Signal was issued at
12:35 am. At the Hong Kong Observatory Headquarters, the lowest instantaneous mean
sea-level pressure of 996.0 hPa was recorded between 12:42 a.m. and 1:16 am. on
15 September when Koppu was at its closest to Hong Kong, passing about 130 km to the
south-southwest. Gales from the southeast persisted until around dawn and gradually
subsided in the morning. The Strong Wind Signal No. 3 was issued at 10:15 a.m. to replace
the No. 8 Gale or Storm Signal. Winds subsided further thereafter and the No. 3 Signal was
replaced by the Standby Signal No. 1 at 1:35 p.m. All signals were cancelled at 3:40 p.m.
The maximum winds recorded at various stations and the periods of strong and gale force
winds during the passage of Koppu are given in Tables 3.7.1 and 3.7.2 respectively.

The weather in Hong Kong was sunny on 13 September but squally thunderstorms
affected Hong Kong in the evening. It was cloudy with squally showers on 14 September.
Heavy squally showers affected Hong Kong on 15 September and more than 100 millimetres
of rainfall were recorded in many parts of Hong Kong. The Amber Rainstorm Warning was
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issued at 3:55 a.m. and 5:55 p.m. respectively. The combined effect of the storm surges of
Koppu and high tides resulted in a maximum sea level of 3.43 metres at Tai Po Kau, which
was one of the highest sea levels recorded in the past decade.

In Hong Kong, at least 74 people were injured, four of them seriously during the
passage of Koppu. There were 48 reports of fallen trees, of which 11 of them in Hong Kong
Island, 19 in Kowloon and 18 in the New Territories. There were also five reports of loose
scaffoldings and one report of a fallen external wall. Eight reports of flooding were
received, with Tai O being worst hit. In Tai O, the combined effect of storm surge and
heavy rain brought about by Koppu and high tides resulted in flood waters reaching
1.5 metres deep there, bringing damage to the goods and equipment in the shops there and
around ten people have to be evacuated. There were also many incidents of vehicles being
affected by flooding. In Ho Man Tin and Wong Tai Sin, four drivers had to be rescued by
firemen when their taxis were affected by flood waters. In Yuen Long, a large tree was
blown down and damaged a warehouse nearby. In addition, a scaffolding was also blown
off by strong winds in Yuen Long, damaging four vehicles nearby. Fallen objects were
reported in Yau Ma Tei and Kwai Chung, injuring one person. In Tsim Sha Tsui, strong
winds damaged the door of a commercial building and a person was injured by pieces of
broken glass. At the Hong Kong International Airport, eight flights were diverted.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Koppu is given in Tables 3.7.3 and 3.7.4 respectively. Figures 3.7.1 - 3.7.4 show
respectively the track of Koppu, the rainfall distribution for Hong Kong, time series of
pressure recorded at the Hong Kong Observatory, time series of the 10-minute mean wind
speed recorded at Cheung Chau, a satellite and radar imagery of Koppu.
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Table 3.7.1
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Maximum gust peak speeds and maximum hourly mean winds with associated
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SRIEE

4

T {E AR AR FT kS O e e PR,

wind directions recorded at various stations when tropical cyclone warning
signals for Koppu were in force

e Pef JEL e 1/ NIRRT £ J 2R
vk (ZEE 1.1 Maximum Gust Maximum Hourly Mean Wind
. . JE ] JE#R HEA/ | 1] JEVH Hi/ | BR
Station (See Fig. 1.1) =y ~ < o~
(NEMEF) | A (NEME | A
Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
S Bluff Head HiL{REE | ENE 131 14/9 | 20:58 | BiFH{RH | ESE 77 15/9 |02:00
(CiNER) (Stanley)
tHIETEDE  |Central Pier B E 118 14/9 | 23:40 B E 70 14/9 |23:00
FM* Cheung Chau* - - 142 15/9 | 00:06 - - 106 15/9 |02:00
M7 #% |Cheung Chau H E 151 14/9 | 22:56 H E 104 14/9 |23:00
Beach
/0¥  |Cheung Sha %dL | NE 90 14/9 | 21:25| ¥dk | NE 34 14/9 |22:00
Wan
= Green Island ik | NE 151 14/9 | 21:37 | L | NE 99 14/9 | 22:00
%t | NE 151 14/9 | 23:08
EHH& Hong Kong R SE 115 15/9 | 04:36 | sHFE{RH | ESE 68 15/9 | 03:00
R [&14%L5;  |International
Airport
B Kai Tak H E 115 15/9 | 02:28 H E 63 15/9 |02:00
=4 |King's Park H E 118 14/9 | 22:44 | S4F5{RH | ESE 47 15/9 |01:00
il Lau Fau Shan H E 96 15/9 | 00:50 H E 51 15/9 | 00:00
ity North Point H E 118 14/9 | 21:50 H E 65 15/9 |00:00
il Ping Chau 0 E 104 14/9 | 22:33 H E 40 14/9 | 23:00
mE Sai Kung #1t{m5 | ENE 122 14/9 | 21:49 | 1L{mE | ENE 72 14/9 | 23:00
SN Sha Chau HEg SE 117 15/9 | 03:47 | HFg SE 75 15/9 |04:00
VhEEE  |Sha Lo Wan H E 140 15/9 | 03:30 H E 62 14/9 |23:00
YD H Sha Tin H1L{REE | ENE 87 14/9 |22:18 | EFg SE 31 15/9 |05:00
Fi Shek Kong i | NE 121 14/9 | 22:42 H E 47 15/9 |01:00
FLFERE  |Star Ferry HEgfRE | ESE 110 14/9 | 23:22 H E 59 15/9 | 00:00
HEEUE (Kowloon)
¥T84%58  |TaKwu Ling H E 88 15/9 | 01:22 H E 38 15/9 |04:00
KEE |Tai Mei Tuk H E 131 14/9 | 23:33 H E 88 15/9 |00:00
H E 88 15/9 |01:00
K#L  |Tate's Cairn B FE{REE | ESE 158 14/9 | 23:21 B E 101 14/9 |22:00
Ml |Tsak Yue Wu | #HJL{mEE | ENE 70 14/9 | 22:21 H E 25 14/9 |23:00
YGEM  |Tseung Kwan O |5 1E{RJE| NNE 92 14/9 | 20:25 |sEJL{RIL | NNE 31 14/9 {20:00
FIREM  |Tsing Yi Shell H E 88 15/9 | 00:44 | 4F5{R5 | ESE 43 15/9 |05:00
B Oil Depot
TEPYERF | Tuen Mun HEg SE 110 15/9 | 03:58 | HFg SE 40 15/9 |04:00
=% Government
Offices
e |WaglanIsland |8dE{R5E | ENE 139 14/9 | 21:33 H E 112 14/9 |22:00
et /& |Wetland Park H E 83 15/9 | 00:59 H E 38 15/9 |00:00
=50 |Wong Chuk HEg SE 130 15/9 | 00:01 H E 49 14/9 {23:00
Hang

* R RN EBRSIRAYE 5 R FE R

As the wind direction sensor at Cheung Chau Automatic Weather Station was damaged by thunderstorms,

2 FHEEIMNKENEE4CEE -

please refer to the wind direction recorded at Cheung Chau Beach.
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Table 3.7.2 Periods during which sustained strong and gale force winds were reached at the
8 reference anemometers in the tropical cyclone warning system when warning
signals for Koppu were in force

TSR R | Bt R EISR E RE | i g R W R | et B R R
nh (ZEELD First time strong wind| Last time strong wind | First time reaching | Last time reaching

speed* was reached speedx was reached gale force” gale force”
Station (See Fig. 1.1)

HEVAG | BE | ARG | &E | BEVAD | ke | HEHG | RefE

Date/Month| Time |Date/Month| Time |[Date/Month| Time |Date/Month| Time

=M Cheung Chau 14/9 11:58 15/9 14:18 14/9 18:35 15/9 09:38

A Hong Kong

ER P44 | International 14/9 16:24 15/9 15:37 14/9 20:19 15/9 07:46
Airport

RiiE Kai Tak 14/9 19:03 15/9 09:15 15/9 00:55 15/9 05:44

==} Sai Kung 14/9 11:20 15/9 14:57 14/9 19:29 15/9 09:10

fT8%%8 |Ta Kwu Ling 15/9 01:21 15/9 04:02 -

FHAE M |Tsing Yi Shell
FomiE  |Oil Depot

15/9 03:45 15/9 09:29 -

Je i /N |Wetland Park 14/9 22:30 15/9 02:02 -

- REFFEERYE ST
not reaching the speciﬁed wind speed

* o R E R NR4L- 62 N E

10-minute mean wind speed of 41- 62 km/h

# TR A NF63-8TA B
10-minute mean wind speed of 63-87 km/h

it ARV T 5] b 14 2 2o s SRR FE ke - LR > LT AT RE R i Bk
&t ERYEST -
Note: The table gives the first and last time when strong or gale force winds were recorded.

Note that the winds might fluctuate above or below the specified wind speed in between
the times indicated.
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Table 3.7.3
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BB ER/EIE - BRI G HE S H M S IR ST &
Daily rainfall amounts recorded at the Hong Kong Observatory

Headquarters and other stations during the passage of Koppu

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

Ih (2EE 3.7.2) NE+=H | MATEE | AR+HEH | 488 ER)
Station (See Fig. 3.7.2) 13 Sep 14 Sep 15 Sep Total (mm)

HAERLE 23.4 38.8 190.3 252.5
Hong Kong Observatory

) Cheung Chau (N26) 38.0 33.5 59.5 131.0
BEBIES 0.6 28.6 89.6 118.8
Hong Kong International Airport (HKA)

NI3fEMLE  High Island 11.0 27.5 72.0 110.5
KO4{EZ#  Jordan Valley 18.5 48.0 200.0 266.5
NO6Z% Kwai Chung 42.0 45.0 154.5 241.5
HI2=EUE Mid Levels 24.5 46.5 122.5 193.5
H21;%/K%  Repulse Bay 39.0 41.5 169.0 249.5
NO9DH Sha Tin 14.0 46.0 177.5 237.5
HI9% %%  Shau Kei Wan 27.5 33.0 123.0 183.5
SEKF i Shek Kong 4.5 43.5 148.0 196.0
KO6&xZE 1] So Uk Estate 45.0 53.5 173.5 272.0
R3IKEE Tai Mei Tuk 25.5 1.0 143.5 170.0
RIS A Tap Shek Kok 1.0 32.5 74.5 108.0
NI175E Tung Chung 4.5 53.0 100.0 157.5
R277CEH Yuen Long 5.0 45.5 87.0 137.5

= 3.74 E B EREIR AUk SIS SN R R S

Table 3.7.4  Times and heights of the maximum sea level and the maximum storm surge

uh (2EE1)

Station (See Fig. 1.1)

B CEREIEAEm D)
Maximum sea level
(above chart datum)

R EEE CRICHEELLE)
Maximum storm surge
(above astronomical tide)

BIECK) [ BEIAG | 1R | ERECK) | HAVAL | iR

Height (m)| Date/Month | Time | Height (m) |Date/Month| Time
ffll#0%  |Quarry Bay 3.02 15/9 04:33 0.94 15/9 01:13
K% |Tai Po Kau 3.43 15/9 01:43 1.44 15/9 01:43
J2&0H  |Tsim Bei Tsui 3.56 15/9 04:50 1.20 15/9 04:50

FoE - KBRS -
No data for Shek Pik, Tai Miu Wan and Waglan Island.
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Figure 3.7.1a  Track of Koppu (0915) on 12 — 16 September 2009
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Figure 3.7.1b

Track of Koppu (0915) near Hong Kong.
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WiEX L&
HOMEG KONG OBSERVATORY
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| ’[& Rain-gauge station
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s
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3.7.2 TEE

k) -
Rainfall distribution on 13-15 September 2009 (isohyets are

Figure 3.7.2
millimetres).
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Figure 3.7.3 Trace of mean sea level pressure recorded at the Hong Kong Observatory

Headquarters during the passage of Koppu.
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3.74 ERZEEEBE - RN BRGS0 P AR R 51 -
Figure 3.7.4  Trace of the 10-minute mean wind speed recorded at Cheung Chau
automatic weather station during the passage of Koppu.
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120! «5

375 e B BHAE B NFEIH I H B 2GR 8 2 [
F oo BRFERNTLEEETEREYIBSA R RS HES
SRR o UL R e R R B N L4040 B

Figure 3.7.5 Infra-red satellite imagery at 2 a.m. on 15 September 2009 of
Typhoon Koppu. Koppu was located about 135 km southwest of
Hong Kong and at its peak intensity with estimated maximum winds
of 140 kilometres per hour near its centre.

[ LLf 2 EER E AR SR BN 2 Fl it i 2 1R -
[The satellite imagery was originally captured by the Multi-functional Transport
Satellite-1R (MTSAT-1R) of Japan Meteorological Agency (JMA).]
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3.7.6

Figure 3.7.6

TEBNFNATAH LA ISEERED E G - SRR B Y EER
B R PRI - AT AT REI130 B - BB EAR AT EER
IESZEARH -

Radar echoes captured at 1:00 a.m. on 15 September 2009. The eye of
Typhoon Koppu was at its closest distance of about 130 km
south-southwest of Hong Kong at that time. Squally showers associated
with Koppu was affecting Hong Kong.
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Ty PR A (R T SRR 1003.0 i - H SRR s B & 8 > KL M7
1S HUBFT A EVE RIEE S5 - BN IIEIEEE T AN M RELTS0N R - gliE
s B & IR S Uh Sk S0V = EUE AT 2% 3R3.8.1 -

A EREEREEZE - HEREREARE - ZEFhEMs NETY KRR
RS FE A > LA =/ \AAREZSE AN MFREAREA - & HAERE
& SRS B0 RAVR & - 3.8, 2 K [813.8 22 Sl E s B R A HAME AR H i & Sl
o ifilE -

SR BT AR HAR] - A A ORI

R38IEIEIF BT B A BN RSO &R - [B3.8.1 > 3.8.3-3.84 A&l
BEGPHERACE ~ SlbE ey 2 8 G K SR I NE g 7 B B 22 e e -
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3.8 Typhoon Ketsana (0916): 25 — 30 September 2009

Ketsana was the eighth tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal in Hong Kong in 2009.

Ketsana formed as a tropical depression over the western North Pacific about
810 km east of Manila during the morning of 25 September and moved westwards. It
intensified into a tropical storm on the morning of 26 September and moved across Luzon,
entering the central part of the South China Sea that evening. While crossing the South
China Sea, it slowed down slightly and intensified into a severe tropical storm on the morning
of 27 September with a rather extensive circulation. Ketsana intensified further into a
typhoon about 740 km south-southwest of Hong Kong on the morning of 28 September and
reached its peak intensity with estimated maximum sustained winds of about 140 km/h near
its centre shortly before midnight. Ketsana subsequently made landfall over the central part
of Vietnam about 100 km southeast of Danang on the afternoon of 29 September and
weakened into a severe tropical storm. It further weakened into a tropical storm and then a
tropical depression on 30 September, dissipating near the border between Laos and Thailand
that night. According to press reports, heavy rain associated with Ketsana caused severe
flooding in the Philippines where at least 293 people were killed and 370 000 people were
made homeless. The economic losses were estimated to be about 2.34 billion peso (around
HK$0.38 billion). The outer rainbands of Ketsana brought strong winds and heavy rain to
Haikou with many trees fallen. At least 132 people were killed and 135 people missing in
Vietnam, Laos and Cambodia during the passage of Ketsana.

In Hong Kong, the Standby Signal No. 1 was issued at 10:15 p.m. on 27 September
when Ketsana was about 730 km to our south. Under the combined effect of Ketsana and
the northeast monsoon, winds in Hong Kong were moderate to fresh northeasterlies,
occasionally strong offshore and on high ground, with rough seas and swell over Hong Kong
waters. Ketsana was closest to Hong Kong at about 2 a.m. on 28 September* when it passed
about 720 km to the south. At the Hong Kong Observatory Headquarters, a lowest
instantaneous mean sea-level pressure of 1003.0 hPa was recorded shortly afterwards
between 4:33 and 4:45 a.m. Ketsana gradually moved away from Hong Kong during the day.
All signals were cancelled at 7:15 p.m. when Ketsana was about 750 km to our south-
southwest. The maximum winds recorded at various stations during the passage of Ketsana
are given in Table 3.8.1.

The weather in Hong Kong was mainly cloudy with sunny intervals during the day
on 27 September. Under the combined influence of the outer rainbands of Ketsana and the
northeast monsoon, it was cloudy with rain on 28 September and the rain was heavy at times
in the afternoon. More than 50 millimetres of rainfall were recorded in most parts of Hong
Kong that day. Information on the daily rainfall and the rainfall distribution for Hong Kong
are given in Table 3.8.2 and Figure 3.8.2 respectively.

No significant damage was reported in Hong Kong during the passage of Ketsana.

Information on the maximum sea level in Hong Kong during the passage of Ketsana
is given in Table 3.8.3. Figures 3.8.1, 3.8.3 - 3.8.4 show respectively the track of Ketsana, a
satellite imagery of Ketsana and a radar imagery of the outer rainband of Ketsana.

* Revised on 3 October 2016
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Table 3.8.1  Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when tropical cyclone warning
signals for Ketsana were in force

i 1o R 1 B/ NI £ JE R
s (=EE1L.D Maximum Gust Maximum Hourly Mean Wind
JE\ 1] JEH Hi/ | B JE\ [ JEH HA/ | R
Station (See Fig. 1.1) (NHEMS | B (NEMS | A
Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
i Bluff Head HIL | NE 59 28/9 | 16:45 |BEIL{RE | ENE 30 27/9 | 23:00
(CiNER) (Stanley)
FREREEDE  |Central Pier H E 43 28/9 | 08:55 B E 25 27/9 | 23:00
M Cheung Chau | B8dE{RdL| NNE 56 28/9 | 11:28 |Hdb{RIL| NNE 31 28/9 | 12:00
EMN7GH  |Cheung Chau HdL | NE 52 28/9 | 10:09 | HJL | NE 40 28/9 | 07:00
Beach
Ebe Cheung Sha #b{RIL| NNE 36 28/9 | 13:35| Rt NE 14 28/9 | 07:00
Wan
HM Green Island  |EEdE{RdE| NNE 58 28/9 | 09:15 |#idE{mIL| NNE 40 28/9 | 10:00
A Hong Kong H1E{mE | ENE 51 28/9 | 17:26 | #IL | NE 30 28/9 | 07:00
BRI H%L5;  |International
Airport
Bl Kai Tak gl E 45 27/9 | 22:49 g E 20 27/9 | 23:00
+F9  |King's Park HbRL| NNE 34 28/9 | 13:24 | 4k | NE 13 28/9 | 10:00
HdE NE 13 28/9 | 12:00
Hb{F5 | ENE 13 28/9 | 19:00
DiEAlll Lau Fau Shan ®ik | NE 41 28/9 | 08:54 | L NE 22 28/9 | 10:00
ESHE Ngong Ping #1t{R 5| ENE 70 28/9 | 18:03 | JL{m3 | ENE 52 28/9 | 12:00
Jt7y North Point gl E 40 28/9 | 00:00 g E 23 27/9 | 23:00
M Peng Chau b {R75 | ENE 36 28/9 | 06:59 g E 23 27/9 | 23:00
e Sai Kung H4k | NE 36 28/9 | 16:58 it N 20 28/9 | 05:00
it N 20 28/9 | 06:00
Yh Sha Chau HbRL| NNE 54 28/9 | 17:24 | #Hdb{RIL| NNE 34 28/9 | 18:00
VbUZE  |ShaLo Wan  |Hdb{RE| ENE 41 28/9 | 17:30 |#dL{Rm5| ENE 20 28/9 | 06:00
Y Sha Tin HbRL| NNE 38 28/9 | 05:50 | HdE{RIL| NNE 16 28/9 | 06:00
i Shek Kong b {R75 | ENE 31 27/9 | 23:10 g E 16 27/9 | 23:00
b {RF5 | ENE 31 28/9 | 00:10
JLHE Star Ferry HHE | SE 36 28/9 | 07:39 | EHE SE 22 27/9 | 23:00
KEHEDE |(Kowloon)
G TaKwu Ling  |HJL{RIL| NNE 31 28/9 | 06:06 it N 12 28/9 | 06:00
KEE  |TaiMei Tuk  |Hdb{RIL| NNE 65 28/9 | 16:55| #JE | NE 40 28/9 | 17:00
KWEL  |Tai Mo Shan Hdk | NE 75 28/9 | 16:39 | HIL{RH | ENE 59 28/9 | 13:00
P Tap Mun Hdk | NE 38 28/9 | 16:47 | HJL | NE 16 28/9 | 17:00
K1l |Tate's Cairn b {R75 | ENE 87 28/9 | 17:34 |#dt{m5 | ENE 63 28/9 | 12:00
il |Tsak Yue Wu  |BJb{R 5| ENE 31 28/9 | 16:51 |Hdb{RdL| NNE 12 28/9 | 17:00
T B Tseung Kwan O ik N 31 28/9 | 16:30 |HdL{RIL| NNE 13 28/9 | 17:00
FE  |Tsing Yi Shell 3] S 27 28/9 | 01:44 | HFEg SE 7 28/9 | 08:00
HHELSHEE | Oil Depot HEF§ | SE 27 28/9 | 01:45 | pEIL | NW 7 28/9 | 09:00
i Tuen Mun HAbRL| NNE 47 28/9 | 15:58 [H1E{RIL| NNE 14 28/9 | 17:00
BUF&2  |Government
Offices
BRE,  |WaglanIsland |$Jb{R5E| ENE 68 28/9 | 01:19 | JE{RH | ENE 54 28/9 | 00:00
R ANE  [Wetland Park HIL | NE 31 28/9 | 08:21 | L NE 14 28/9 | 06:00
FdE NE 14 28/9 | 09:00
75 |Wong Chuk (R | ESE 51 28/9 | 01:25 H E 20 28/9 | 18:00
Hang
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Table 3.8.2  Daily rainfall amounts recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Ketsana

uh (ZEE 3.8.2) NAZ+tH JAZ+/AH | 4lE (X
Station (See Fig. 3.8.2) 27 Sep 28 Sep Total (mm)

BEERILE 0.0 52.7 52.7
Hong Kong Observatory

M Cheung Chau (CCH) 0.0 50.0 50.0
RIS 0.0 55.5 55.5
Hong Kong International Airport (HKA)

NO5¥738 Fanling 0.0 30.0 30.0
N 13 e High Island 0.0 77.5 77.5
KOAEZ#  Jordan Valley 0.0 67.5 67.5
NO6Z% Kwai Chung 0.0 55.5 55.5
HI2 & Mid Levels 0.0 [69.0] [69.0]
H21%/K%  Repulse Bay 0.0 740 720
NO09/>H Sha Tin 0.0 49.5 49.5
HI9SZEE  Shau Kei Wan 0.0 65.0 65.0
SEK = Shek Kong 0.0 36.0 36.0
KOo%k/Zd  So Uk Estate 0.0 58.0 58.0
R31KFEE  Tai Mei Tuk 0.0 39.5 39.5
R21E5AH Tap Shek Kok 0.0 42.0 42.0
NI175E Tung Chung 0.0 72.0 72.0
R277CEA Yuen Long 0.0 [35.0] [35.0]

it [ 1 BERFREiE/NGREEE -
Note : [ ] based on incomplete hourly data.

% 383 SLiEM R B GBI - B SHL S IR S B E B R R KR

Table 3.8.3  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Ketsana

— ae il CBEZAZER DL E) RN EFEE CRoCHERERLE)

uh (2EE.D) Maximum sea level Maximum storm surge

(above chart datum) (above astronomical tide)

Stton Gee e LD o) | BRA | WM | migok) | EWUAG | B
Height (m) |Date/Month| Time |Height (m)|Date/Month| Time

ffllf0H | Quarry Bay 2.46 28/9 04:36 0.46 28/9 05:51
B Shek Pik 2.52 28/9 02:58 0.48 28/9 06:50
KJERE | Tai Miu Wan 2.50 28/9 04:37 0.49 28/9 05:45
KIyE  |Tai Po Kau 2.48 28/9 06:23 0.59 28/9 06:39
o&0H  |Tsim Bei Tsui 2.56 28/9 03:36 0.49 28/9 08:32

M E 9 &R - No data for Waglan Island.
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Track of Ketsana (0916) on 25 — 30 September 2009.
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Figure 3.8.2 Rainfall distribution on 27 — 28 September 2009 (isohyets are millimetres).
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3.8.3

Figure 3.8.3
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Infra-red satellite imagery at 11 p.m. on 28 September 2009 of
Typhoon Ketsana. Ketsana was at its peak intensity with estimated
maximum sustained winds of 140 kilometres per hour near its centre
and its eye was located about 780 km south-southwest of Hong Kong
at that time.

[ LEf B EERA E AR R BN 2 it i 2 1R - ]
[The satellite imagery was originally captured by the Multi-functional Transport
Satellite-1R (MTSAT-1R) of Japan Meteorological Agency (JMA).]
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Radar echoes captured at 4:30 p.m. on 28 September 2009. Under
the combined influence of the outer rainbands of Typhoon Ketsana,
occasionally heavy rain affected Hong Kong that afternoon.
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Section 4 TROPICAL CYCLONE STATISTICS AND TABLES

TABLE 4.1 is a list of tropical cyclones in 2009 in the western North Pacific and the South China
Sea (i.e. the areca 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 2009, 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 2009. 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 2009 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility
between 1956 and 2009 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 1956-2009.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting
Hong Kong in 2009, including the position, time and the estimated minimum central pressure of each
tropical cyclone during its closest approach to Hong Kong, the maximum winds at King’s Park, Hong
Kong International Airport 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.

TABLE 4.8.1 tabulates the amount of rainfall associated with each tropical cyclone that came within
600 km of Hong Kong in 2009.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939
and 1947-2009.

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 2009. 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: 1960-2009.
The information is based on reports from various government departments, public utility companies
and local newspapers.



120

DL UI UGAIS o1e sawl],

i st b

dsia 6011 89 [0081 11/ST 0001 S LL01 8S 0090 11/%C - uorssaxda( [eordor N
dsia I'LT] 86 [0000 T1/ST 0001 4 TLTL L'6 | 00TI  T1/€T - uorssaxda( [eordor S
dsia vYEl 07T (0090 TI/€ 016 01c T8Yl 69 [ 0000 11/TT TT60 epIN uooyd£ ] 1adng Hirig B R
dsia 7’291 80T (0081 11/6 2001 S $'SST 60T [ 0090  T1/L - uorssaida [eordor um;w%uf‘m&
dsia 8°€Cl 991 0081 11/¢ 2001 S 86TI I'LL {0000 11/T - uorssaxda( [eordor NS g
dsia €L01 STI |008T 11/¢ §$6 611 $'8¥1 TEl [ 00TI  01/9T 1260 deutiy uooydA 4185 3,85
dsia 8601 0'81 | 0090 0I/0¢C 0001 4 v'0IT 991 | 0000 01/ 61 - uorssardag [eordoy SH S
IX 8'Tvl 0%€ |0081 01/9¢C 026 s0T 9'9%1 T | 0081  OI/ ¥l 0260 ndnT uooyd£, 1adng S5 5 B mw
1X 9°LST 9T |0081 01/ €l 266 ¢8 pEpl 891 |00Z1  01/8 6160 erredoN uuog esrdor ko r i r_uw
LX I'l¥] €8¢ (0090 01/8 026 $0T 9'6S1 86 [0090  6/6T 8160 I0[dIN uooyd£, 1odng :m,%mﬁxk_mmw
dsia 1'901 +'0T | 0081 01/ 1 $T6 s61 661 08 |0000 6/6C L160 eured uooyd£ sodng Sl DD
dsia $'S01 ¥'SI |00TI  6/0¢€ $$6 vl $'8T1 8%l [0000  6/ST 9160 euesjoy uooydAy Sl 50,
dsia 8801 €€ |0081  6/6I 096 ovl vyCl S'L1 [ 0090  6/TI S160 nddoyy uooydAy 912459
IX I'6v1 1'S€ [0090 6/0C 016 01c S€SI €¥1 0000  6/CTI 160 uem-1oy) uooydAy, 1odng 7B mw
dsia €601 00T 0090 6/l €66 SL 1611 691 {0000 6/6 €160 QeBtnA wio)g [eordory J_@ﬁ iy
LX 8'€91 6Tk | 0000 6/01 86 06 0'0€T 08T [0000 6/¢€ 160 uenfng unos eordox anas| i) G ll£ 1
dsia $'L9T §91 |00TI  6/1 001 s$ I'6L1 Lv1 | 0000  8/0¢ - uorssaida redrdory, ymm%w:haw
IX €9¥1 TTY |0090 6/ 1 SL6 011 I'6vl ¥'1C | 0000 8/8C 1160 JUEAOIY] WO)S [eordox] 21943 if ,,m_%,m al£ 3
1X L'Y91 S'8v 0081  8/ST $¥6 $91 06T 9TI 0000  8/LI 0160 odure A uooydA [ 919439 __mﬁu@mam
dsia €E€LT TOI |008T  8/91 9001 §$ $6L1 6'€l | 00T1  8/€l - uorssardag [eordoy SH S
IX L'IST 8'€€ [0000 8/€I 886 $8 06E1 L'€C {0090 8/8 6060 ney wio)g [edrdory, L?&gvﬁ
IX 0'€Tl THE 0081 8/ 11 $S6 6v1 09€1 €1C |008T  8/¢€ 8060 Jo3yeIolN uooydAy, R e
dsia STIT 881 {0090 8/6 SL6 06 S'LTl 091 |0081 L/ 1€ L060 wop wiois [eordory amndag| M
dsia 9'601 S'€CT (00T  L/6l 096 vl TLTL 0T [ 00TT  L/SI 9060 aae[ojy uooyd£ L SE 080
dsia 8811 €97 0000 L/ ¥I 866 s$ p'TTl 17 {0000 L/ €l - uorssaida redrdory, i %w:r?
dsia TLO1 TIT |00T1  L/Tl 066 $9 00z1 T6I 0090 L/01 S060 10[2pnOg w0 [eardory TR 1 ol
dsia SPIT 8TC |008T  9/9C 066 $8 0821 011 |0081 9/TC 060 ey3ueN wog [eordory #ﬁﬁgrﬁ
dsia 7€l 10€ [0000 9/ €T SL6 011 8911 €81 [00CI  9/LI €060 EJur] ulio)g [eo1doa] 2108dg| ) T PR il
dsia 6921 6'€C [0000 S/TI $96 0€1 STIT L'6 0090 S/¢€ 2060 woy-uey) uooydA A
LX €Lyl 86T |00T1  S/L §56 6v1 vyCl ¥El [00Tl  S/T 1060 eafny vooydA L
g, Ny (edu) (/) g4, N,
[eordonenxyg wsw_,m e LOUWLL, [IUOIN/TB( | 9InSsAld SPUT A\ wsw_,m e LWL qiuo/e1eq
st llinie x| vomsod | ki 1k Chaath D] f grid )| vomsoq NI ROTEVE wpom 2t | ook eordon jo aue sl
patedssiq Py ~H % [ Py : . T

600¢ NI VAS VNIHD HLNOS HHL ANV JI4d10Vd HLIYON NYALSAM AHL NI SANOTOAD TVOIdOY.L 40 LSI1
el st ol gt oy el

i -,

[y

TS

't 41dV.L
'y



Administrator
打字機文字
120


121

# 4.2 TEEUAE RS HEV AV REE S
TABLE4.2 TROPICAL CYCLONE WARNINGS FOR SHIPPING ISSUED IN 2009
AT H B R B
oL Date and time of issue of iEA 217
HIZEL HREE RKIREE (/NEF)
AT RIE Tropical cyclone No. of First warning Last warning Duration
warnings | FS/A0) perst| HEVALGT  pgrs | (hours)
issued Date/Month Tjmet| Date/Month  Tige*
Jite JE fi £ Typhoon Kujira 7 2/5 1200 3/5 0600 18
e VS Typhoon Chan-hom 46 3/5 0300 8/5 1200 129
* RSB R * Severe Tropical Storm Linfa 44 17/6 1200 22/6 2100 129
* EEEARR R * Tropical Storm Nangka 29 23/6 1200 26/6 1800 78
* B R AR AR * Tropical Storm Soudelor 19 10/7 0600 12/7 1200 54
B (KRR Tropical Depression 8 13/7 0300 13/7 2100 18
* BefESAISE * Typhoon Molave 23 16/7 1200 19/7 0600 66
* BEFIEVEESERES  [* Severe Tropical Storm Goni 68 1/8 0900 9/8 1200 195
JB JE\ ST e Typhoon Morakot 29 6/8 1500 10/8 0300 84
* B R * Tropical Storm Mujigae 27 8/9  2100| 12/9 0300 78
* e A * Typhoon Koppu 25 12/9 0600 15/9 0600 72
* BEE S EEDD * Typhoon Ketsana 36 25/9  1800| 30/9 0300 105
e iR e | Super Typhoon Parma 99 2/10  1200| 14/10 1800 294
Bur KRR Tropical Depression 13 19 /10 0000 20/10 1200 36
e e G e [ 2 Super Typhoon Lupit 18 22/10  0000| 24/10 0300 51
L3R ] Typhoon Mirinae 27 30 /10 0600 2/11 1200 78
BV SRER Tropical Depression 5 2/11 0900 2 /11 2100 12
I£ Total 523 1422

* BBV RUIES [BOR L B RS AT REE & (598 -

* Tropical cyclones for which tropical cyclone warning signals were issued in Hong Kong.

" IR Ry o TSR

* Times are given in UTC.
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%43 TERBFERIE AT RV Rle S S E R R B I AR
TABLE 4.3 TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG AND NUMBER OF
WARNING BULLETINS ISSUED IN 2009
% SUMMARY
{Z5% Signal Eg No. of occasions 4EHEES Total duration
B¥ h 47 min
1 13 155 45
3 9 70 15
8 PHdE NwW 1 2 0
8 g SW 1 0
8 BJEL NE 1 40
8 5Fd SE 2 15 40
9 1 3 10
10 -
$£ Total 28 255 30
=% DETAILS
Cigan HUH
SR R YR EL 1Z5% Issued Cancelled
Tropical cyclone No. of warning Signal HE/ A B HE/ Ay BRI
bulletins issued Date/Month  Time® | Date/Month ~ Time"
PRSI EAAE E SELE T 21 1 20/6 10:40 21/6 05:45
Severe Tropical Storm Linfa
EGEEOIES S 24 1 26/6 07:15 26/6 15:40
Tropical Storm Nangka 3 26/6 15:40 27/6 05:25
B Rk AR 1 10/7 16:45 11/7 13:25
Tropical Storm Soudelor 40 3 11/7 13:25 11/7 21:15
1 11/7 21:15 12/7 05:20
1 17/7 22:15 18/7 14:15
3 18/7 14:15 18/7 23:30
EEEENES 47 8 P§1L NW 18/7 23:30 19/7 01:30
Typhoon Molave 9 19/7 01:30 19/7 04:40
8 PHEg SW 19/7 04:40 19/7 06:40
3 19/7 06:40 19/7 10:40
1 19/7 10:40 19/7 13:15
1 3/8 15:15 4/8 11:15
SEFUE R RIE 53 3 4/8 11:15 4/8 21:40
Severe Tropical Storm Goni 8 FFq SE 4/8 21:40 5/8 03:40
3 5/8 03:40 5/8 05:40
1 5/8 05:40 5/8 16:00
B I FF AL 1 10/9 04:35 10/9 14:35
Tropical Storm Mujigae 27 3 10/9 14:35 11/9 03:35
1 11/9 03:35 11/9 06:25
1 13/9 20:35 14/9 11:15
3 14/9 11:15 14/9 17:55
R E 48 8 1L NE 14/9 17:55 15/9 00:35
Typhoon Koppu 8 %F SE 15/9 00:35 15/9 10:15
3 15/9 10:15 15/9 13:35
1 15/9 13:35 15/9 15:40
I e\ L o T 25 1 27/9 22:15 28/9 19:15
Typhoon Ketsana

S QR N S IVANAN S
* Hong Kong Time (UTC + 8 hours )
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44 —NEAE TSR EBE S IV RIE S S (9T B R B
TABLE 44 FREQUENCY AND TOTAL DURATION OF DISPLAY OF TROPICAL CYCLONE WARNING
SIGNALS : 1956-2009

(58t s
Signal{ | ; 8 7oL | 8 7R | 8 BRIL 8 L] 9 10 | Total duration

Ffry - NwW . SW NE = SE B 4
Year ? ‘ ? h min
1956 5 4 o 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 1 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 1 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 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
2004 3 2 1 1 1 0 0 0 77 35
2005 3 1 0 0 0 0 0 0 142 45
2006 10 3 0 0 0 0 0 0 317 50
2007 4 3 0 1 0 0 0 0 86 50
2008 8 9 2 2 3 2 1 0 347 0
2009 13 9 1 1 1 2 1 0 255 30
4t Total 350 302 23 31 58 44 19 12 14445 29
245 Mean 6.5 56 | 04 0.6 1.1 0.8 0.4 0.2 267 31
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45 —IAEAEZETEMEFUNEBREREN U EES (BRI EREEFLIVE RS SS9

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 : 1956-2009

FE0y BFAA B AR RE A BV RIS S BR B TR 28 AV AR E & E R AV R s
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
2004 15 3
2005 15 3
2006 16 7
2007 12 2
2008 17 6
2009 17 8
3t Total 853 323
314 Mean 15.8 6.0
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1999) 1961)

# 4.6 —NANE BT IFERR LG HHEE RIEFE S S5
TABLE 4.6  DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956-2009
FRGE G
RE Duration of each occasion Total duration per year
(Ei Number Rz BE = Fa PE Ers
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions iE3 oo iE3 oo iE3 oo iE3 o iE3 o iE3 oo
h min h min h min h min h min h min
—REBLE 336 43 0 161 0 4 30 267 31 570 15 36 35
1 or higher
I 3 . Eh = ER
(HREAE Tilda,  (HOHIE SR (1964) (1959)
e 1908 TDL2000) ]
=FRLLE 224 29 49 124 15 4 5 | 123 4 306 35 15 5
3 or higher
RiMary, | (RS
(EREMary, | (BASE5E (1974) (2004)
e 1900) L TDL2000) ]
I\SRELLE 80 15 0 66 S50 2 40 | 22 13 | 100 55 0 0
8 or higher
rind (T
(i%%EMafy, (GEXWynne, (1964)
1960) 1984)
8 FE1L NW 23 5 47 15 45 1 30 2 28 18 0 0 0
8 PR SW 31 4 49 10 45 2 0 2 46 16 10 0 0
8 FJE NE 58 7 49 35 35 2 0 8 24 40 20 0 0
8 BiEg SE 44 7 21 20 45 0 20 5 359 31 15 0 0
JusREbLE 20 7 2 12 25 2 0 2 3 | 19 25 0 0
9 or higher
(&J5iYork,  (fLHGDujuan, (1964)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1999) 12003
10 12 6 34 11 o 2 30 1 28 12 10 0 0
(ziYork, |(EREHTAlice, (1964)

ittt () WA SOy BT R 48 S Ry -

Note: () are the years and the names of the tropical cyclones which created the record.
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#4381 TEBRFALFTAE6007 B A AV BT FRE R H R AT RAVRT AR - KOG ESHIR =
TABLE 4.8.1 RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM
OF HONG KONG IN 2009
B R
G0N E BRI GHSREELR)
[ Y R A Rainfall at the Hong Kong Observatory (mm)
B R Period when tropical
g cyclone within 600 km (i) (ii) (iii) (iv) (i) + (iv)
Name of of Hong Kong 600N BN T T, 2% T, 2% HET, 2% 3t Total
tropical cyclone (T, — T, within 600 km SPZYNIEIN] R TANIEIN] HY72/]NEE A T, —
HH8/ B {3 AR * of Hong Kong 24-hour period | 48-hour period | 72-hour period | (T,+72 /[\i% hours)
Date/Month Time* (T—T,) after T, after T, after T,
SRFUEN B FRIEAT (T) 17/6 2000 5.7 15.7 32.7 36.7 42.4
Severe Tropical Storm Linfa (T) 2276 0400
R (T) 25/6 2300 22.5 50.4 90.8 90.8 113.3
Tropical Storm Nangk )
ropical Storm Nangka (T 2776 0200
BT TR R R AR (T) 10/7 1900 8.1 i T *31 112
) - Trace Trace
Tropical Storm Soudelor (T 1277 1400
N ESRUER # (T) 13/7 2200 0.0 = 4.8 6.0 6.0
Tropical Depression # - Trace
(T,) 14/7 0500
JHE BT S (T) 18/7 0200 136.3 8.1 8.1 8.7 145.0
Typhoon Molave (T 1977 2000
G N (T) 2/8 1300 143.5 43 54.0 56.6 200.1
Severe Tropical Storm Goni (T) 9/8 1400
B B ST (T)y 9/9 2000 4.1 143 143 1387 42.8
Tropical Storm Mujigae (T) 1179 0900
[l B (T) 13/9 1400 252.5 20.5 20.5 20.5 273.0
Typhoon Koppu (T,) 16/9 0200
SR e B2 HS # (T)) 10/10 1600 6.6 & 9.5 9.5 16.1
Super Typhoon Parma # (T 12710 2200
3£ Total 822.4

* EIBRFHE (WU FRERI VR )

T,
T,

- B R S HH BRI 7 600 A B EIE Y R
- B SRTEAE T 600 B i 3 P MR ek R % s [ s ] -

AT RIEI AR L AR E R AV R e E S (55 -

+

+

+

*  Hong Kong Time (UTC + 8 hours) .

T,
T,

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

+
++

TGy ) R e el ket 28 1Y PR B2 LR i) B BRI e (SRR YR B LR 77 3. 1 2 RAV ER AR BT
fiilGiv) A R E T R SRR BB B Re R B R B R T 24 ARy BB -

Figure in column (iv) of T.S. Soudelor overlaps the rainfall amount in column (i) of Tropical Depression by 3.1 mm.
Figure in column (iv) of T.S. Mujigae overlaps the rainfall amount in column (i) of T. Koppu by 24.4 mm.
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TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884-1939, 1947-2009)
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FUEERAI-{8 Ry & 7 AR e 25 P AV BN SRUTE

B RE FRARLEHEFNREER)
Tropical Cyclone Rainfall at the Hong Kong Observatory (mm)
) (if) A R R (19 (i) + (iv)
E@%@OQ}EN ET, 27N | ET, 2% | 15T, Z1&H 3t Total
F | BB g within 600 km PYWINEATN 48 /NI Y PN T, —
Year Month Name of Hong Kong 24-hour period | 48-hour period | 72-hour period | (T,+72 /[\EF hours)
(T,—T)) | after T, | after T, | after T,
1999 8 #M  Sam 368.1 178.9 248.1 248.4 616.5
1926 7 EERIE T.C. 34.8 # 534.0 # 561.1 # 5622 # 597.0
1916 6 EFRIE T.C. 494.8 # 279 # 59.4 # 67.2 # 562.0
1965 9 FHT Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 FHT Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 EfW  Ellen 90.7 394.2 421.0 4254 516.1
1993 9 8% Dot 459.6 37.9 37.9 37.9 4975
1982 8 8% Dot 412 3225 403.1 450.5 491.7
1995 8 JEft Helen 241.4 146.2 2352 239.5 480.9
1904 8 | EVFRIE T.C. 446.5 # 0.0 # 3.7 26.7 # 4732

T, - BV RIE S RN E 6007 B # R A A -
T, - BT RNEE T 600, B8 (B A M s B % B AV R ]

R —NN—F AR BV RE » OBRE TN &EE600A HEEAN H 4 » RXEFSHIZEHMRE -
M ZEAv) TRl fERR —2=REMIHNE -

#

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.

#

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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#411 = et D - R b AR Y Bl i
TABLE 411 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960-2009
e | S
;ﬂz}s@g EpY | o
L RSP RSN Name of % fﬁ#b:— Feob M| CREERB| S Nl AR TR BEE
Year Date / Month tropical cyclone £ 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 R 45 11 127 6 352 462
1961 | 17/5 - 21/5 T.  Alice TR 4 0 20 * * *
7/9 - 10/9 | ST.S. Olga B 7 0 0 0 1 0
1962 | 28/8 - 2/9 T. Wanda T 130 53 * 36 1297 756
1963 1/9 - 9/9 T. Faye TR 3 0 51 0 2 0
1964 | 26 /5 - 28/5 T. Viola R 0 0 41 5 18 18
2/8 - 9/8 T. Ida U 5 4 56 3 7 60
2/9 - 6/9 T. Ruby e 38 6 300 20 32 282
4/9 - 10/9 T. Sally | 9 0 24 0 0 0
7/10 - 13 /10 T. Dot Far 26 10 85 2 31 59
1965 | 6/7 - 16/7 T. Freda g 2 0 16 0 1 0
25/9 - 281/9 T.S. Agnes By 5 0 3 0 0 0
1966 | 12/7 - 1417 S.T.S. Lola g 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 Eniil] 0 0 4 1 * 3
1969 | 22/7 - 29/7 T. Viola AR 0 0 0 0 3 0
1970 | 1/8 - 3/8 | TD. - - 2" 0 0 0 0 0
8/9 - 14/9 T. Georgia T 0 0 0 2 0 *
1971 | 15/6 - 18/6 | T. Freda R 2 0 30 8 0 0
16/7 - 2217 T. Lucy ;u%f', 0 0 38 10 2 13
10/8 - 171/8 T. Rose = 110 5 286 34 303 *
1972 4/11- 9/11 T. Pamela h{EREH 1 0 8 3 0 0
1973 | 14/7 - 2017 T. Dot By 1 0 38 14 * *
1974 716 - 14176 T. Dinah Y 0 0 0 1 * *
18/7 - 2217 T vy YIE 0 0 0 2 * *
15/10 - 19 /10 T. Carmen Fakdh 1 0 0 5 * *
21/10 - 27 /10 T. Della FordEf 0 0 0 2 * *
1975 | 10/8 - 14/8 T.D. - - 2 1 0 3 1 *
9/10 - 14 /10 T. Elsie 2{?, 0 0 46 7 2 1
16 /10 - 23 /10 | S.T.S. Flossie EIT 0 0 0 1 * *
1976 | 22/6 - 417 T. Ruby i 3 2 2 0 0 0
2117 - 2617 S.T.S. Violet %%f?i?’] 2 1 1 0 0 0
5/8 - 6/8 | ST.S. Clara BT 0 0 4 0 0 0
21/8 - 2418 T.S. Ellen ‘gﬁ 27 3 65 0 4 7
15/9 - 21/9 T. lris I 0 0 27 6 0 1
1977 417 - 617 T.D. - - 0 0 2 0 0 0
3/9 - 5/9 TS. Carla B f 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 gy iy 3 0 134 0 25 42
9/8 - 12/8 T.S. Bonnie At 0 0 0 2 0 0
23/8 - 28/8 S.T.S. Elaine [H 1 0 51 8 5 8
22/9 - 26/9 S.T.S. Kit Ay 0 7 0 0 1 0
7/10 - 16 /10 | S.T.S. Nina Pl 2 0 0 2 0 0 0
17 /10 - 29 /10 T. Rita FIGE 0 0 3 1 5 0
1979 1/7 - 617 T. Ellis U FHE 0 0 0 0 2 0
26/7 - 30/7 T.S. Gordon "}Tﬁ 0 0 0 0 2 0
28/7 - 31/8 T. Hope T El 12 0 260 29 167 207
6/8 - 9/8 T.D. - - 0 0 0 0 3 0
16/9 - 24179 S.T.S. Mac Eal 1 0 67 2 12 0
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411 (%)
TABLE 4.11 (cont'd)
ZHRIBIRE | ZEHREA
BEECE | BUEYIVE /1N
Fy H#i/ By Name of tropical EESRNIE SET A | RHEAEL ZENE AEAA #H #H
Year Date/ Month cyclone B Persons dead|  Persons Persons Ocean-going | Small craft | Small craft
missing injured vessels in sunk or damaged
trouble wrecked
1980 S.T.S. Ida U 0 0 0 1 0 0
T.  Joe & 2 1 59 4 0 1
T. Kim HH 0 0 0 0 2 1
TS. Cary +H 0 0 0 0 0 2
1981 S.T.S. Lynn B 0 0 32 0 0 3
1982 T.S.  Tess #axk 0 0 16 0 1 0
T.  Andy g 0 0 0 0 0 1
T.  Irving L 0 0 0 0 0 2
""" 1983 T Vea | #g | o | o | o | o | 1 | o
T. Ellen Eff 10 12 333 44 135 225
T.  Joe & 0 0 58 2 0 3
S.T.S. Lex Jit 0 0 0 0 0 1
1984 T. ke N 0 0 1 0 0 0
""" 1985 T Hal [ w@m | o | 1 | w3 | o | 4 | 2
T.  Tess B4z 2 0 12 6 1 3
T. Dot B 0 0 1 0 0 0
1986 T.  Peggy i3 1 0 26 3 0 3
T.D. - - 0 0 3 0 1 5
T. =975 3 1 15" 0 3 0
; 0 4 1

T. 0 1 2 1
T. 0 0 0 1
T. 2 0 0 0
T. 0 0 0 0
""" 1989 | 16/5 - 21/5 | T  Brenda | fifmeE e | 1 | e | o | 3 | 5
11/7 - 19/7 T.  Gordon *5 2 0 31 1 0 8
8/10 - 14 /10 T.  Dan e 0 0 0 1 0 1
1990 15/5 - 19/5 T. Marian HEREZ: 0 0 0 0 0 1
15/6 - 19/6 S.T.S. Nathan SR 5 1 1 1 0 2
21/6 - 30/6 T.  Percy 5 1 0 0 0 0 0
27/7 - 31/7 S.T.S. Tasha ES U 0 0 1 0 1 0
25/8 - 30/8 T.  Becky = 0 1 0 0 0 0
10/9 - 20/9 T. Ed e 0 0 1 0 0 0
1991 | 15/7 - 20/7 | T Amy | ¥= | o | o | | 1 | o | 2
20/7 - 24/7 S.T.S. Brendan 13
13/8 - 18/8 T.  Fred 0
1992 | 9/7 - 14/7 | T EBi | ¥® | o | o | 23 | o | o | 1
17/7 - 1877 TS. Faye 3
19/7 - 23/7 S.TS. Gary 0
1993 | 21/6 - 28/6 T.  Koryn 2
16/8 - 21/8 T.  Tasha 7
9/9 - 14/9 T.  Abe 0
15/9 - 17/9 S.TS. Becky 10
23/9 - 27/9 T. Dot 0
28/10 - 5/11 T. Ira 0
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Fz4.11 (&)
TABLE 4.11 (cont'd)
ZEEIHE | SRR
BEMGE | BHYME /NI
iy B/ B Name of tropical B JECANE | KHEARL | ZIEAE fsE #HH #H
Year Date/ Month cyclone 2.8 Persons dead qusc-)ns I-’ersons Ocean—go-mg Small craft | Small craft
missing injured vessels in sunk or damaged
trouble wrecked
1994 [ 23/6 - 25/6 TS.  Sharon YHEA 0 0 5 0 1 1
25/8 - 29/8 S.T.S. Harry H5H 1 0 2 0 0 2
1995 7/8 - 127/8 S.T.S. Helen EHRR 3 0 35 0 0 0
25/8 - 1/9 T.  Kent =L 0 0 5 0 0 0
28/9 - 4/10 T.  Sibyl HigEd 0 0 14 0 0 0
""" 1996 | 5/9 - 10/9 | T sany | @ | 2 | o {4 | o | o | o |
18/9 - 23/9 S.T.S. Willie FEF] 0 1 0 0 0 0
1997 | 31/7 - 3/8 T.  Victor Yerast 1 0 58 0 0 0
20/8 - 23/8 T. Zita T 0 0 3 0 0 0
1998 7/8 - 11/8 S.T.S. Penny B2 1 0 1 0 0 0
12/9 - 14/9 T.D. - - 0 0 10 0 0 0
15 /10 - 27/10 T.  Babs ik 0 0 14 0 0 0
""" 1999 | 28/4 - 2/5 | T Le | FE | o | o | 1@ | o | o | o |
2/6 - 8/6 T.  Maggie T 0 0 5 0 2 0
25/7 - 28177 TS. - - 0 0 18 0 0 0
19/8 - 23/8 T. Sam AR 4 0 328 0 0 0
12/9 - 17/9 T.  York B 2 0 500 3 * *
24/9 - 26/9 S.T.S. Cam fiies 1 0 23 0 0 0
[ 2000 | 15/7 - 16/7 | ™. - | A o | T 6 | o | o | o
27/8 - 1/9 S.T.S. Maria HEHEE 2 0 0 0 0 0
5/9 - 10/9 T.  Wukong 52 0 0 1 0 0 1
2001 | 30/6 - 3/7 T.  Durian B 0 0 1 0 0 0
1/7 - 817 T.  Utor T 1 0 1 0 1 0
23/7 - 2617 T.  Yutu ER 0 0 10 0 0 0
28/8 - 1/9 TS.  Fitow IR 2 0 0 0 0 0
2002 | 15/8 - 20/8 S.T.S. Vongfong g 0 0 2 0 0 1
10/9 - 13/9 S.T.S. Hagupit =gtk 0 0 32 0 0 3
2003 | 16/7 - 23/7 S.T.S. Koni KB 0 0 15 0 0 0
17/7 - 25/7 T.  Imbudo AR 1 0 45 0 2 8
17/8 - 261/8 T. Krovanh R 0 0 11 0 0 2
29/8 - 3/9 T.  Dujuan FEE8 0 4 24 0 1 4
2004 | 14/7 - 16/7 TS. Kompasu Bl 0 0 12 0 0 0
2005 | 10/8 -14 /8 S.T.S. Sanvu HHE 0 0 0 0 0 1
16/9 - 19/9 TS.  Vicente ot 2 0 0 0 0 0
21/9 - 28/9 T.  Damrey o3 0 0 5 0 0 1
[ 2006 | 9/5 - 18/5 | T.  Chanchu | 23 S o | 0| 6 | o | 1 | o
27/6 - 29/6 TS. Jelawat R 1 0 0 0 0 0
31/7 - 4/8 T.  Prapiroon IkbbZ 0 0 8 0 1 4
6/8 - 10/8 S.T.S. Bopha B 0 0 0 0 0 1
23/8 - 25/8 T.D. - - 0 0 0 0 0 1
12/9 - 13/9 T.D. - - 0 0 1 0 0 0
27710 - 6/11 T.  Cimaron FEEA 0 0 4 0 0 0
[ 2007 | 5/8 - 11/8 | STS. Pabuk | imfF | [ o | A D I o | o ]
2008 | 15/4 - 20/4 T.  Neoguri AR 0 0 2 0 0 0
18/6 - 26/6 T.  Fengshen JEHH 0 0 17 0 0 0
4/8 - 8/8 S.T.S. Kammuri ib& 0 0 37 0 0 0
17/8 - 23/8 T.  Nuri ) 2 0 112 0 0 0
19/9 - 25/9 T.  Hagupit L 0 0 58 0 10 0
2009 | 15/7 - 19/7 T.  Molave el 0 0 5 0 3 0
1/8 - 9/8 S.T.S. Goni K& 4 0 10 0 1 0
9/9 12/9 T.S. Mujigae FHL 0 0 1 0 0 0
12/9 16 /9 T.  Koppu EfR 0 0 74 0 0 0
sk T EREEARMBUNERIT R A LSRR AL - FRIRSS T A SRR FRRsRA -
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.

* = #4% Data unavailable.
" W E R Struck by lightning.
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FOE ZEZBNERTRENLEREERE

DR = B ESUERPICA P R, (iR 2 IE ST - 3EK100
P22 |SOREFFT ELIACTEIED) AVBIVIFARIE » B/ NI 2 L B R SRR T ACH -

B R IE 44T H
e fit #2.(0901) 137
e LR 5(0902) 138
SR FEN B R E(0903) 139
B B FIR-R(0904) 139
B [\ ki 4 (0905) 140
B RRBHCA+=HZ+MH 140
Ji6 JEL B 17 FE(0906) 140
RN E R K HE0907) 141
Ji6 JEL B 417 5E.(0908) 142
B JE R S%(0909) 143
B RREBH/ \A+=HZ+tH 143
5 e ER 155 (0910) 144
SR R R EEIE(0911) 145
B RREH/ A =+HZ/LA—H 145
SR R FEER(0912) 146
BV R R FAL(0913) 146
E5REE E R ZE(0914) 147
Hg 5 B (0915) 148
e L EGT0916) 148
e E 5135 (0917) 149
FEE 5 HE R F(0918) 150
B IR TE(HFF(0919) 151
je e e L B 25 (0920) 152
AT RRBHTA TN HZE=TH 153
BEE S (0921) 153
T RABHT—H-HZ=H 154
AT RARBHT—HEHZETH 154
5 e EWE 4H.(0922) 155
A RARBHT+—H -+ =HZ&_+AaH 156
BV RARBH+—H Z+HHEE = +XH 156

FEAER > BESTE0T AN PIE - B RRER (DR R 04EE 3.6
HE/NR) - BRI T By ¢ -

(a) T.D.: - PR RRER
(b) T.S.: - PR R

(¢) S.T.S.: - RFUENTT E R
d T. - g JE

(e) S.T. - GREEJE

() SuperT.. - HE5RELE
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Section S TROPICAL CYCLONE POSITION AND
INTENSITY DATA, 2009

Six-hourly position and intensity data are tabulated in this section for the following tropical
cyclones in 2009 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
Typhoon Kujira (0901) 137
Typhoon Chan-hom (0902) 138
Severe Tropical Storm Linfa (0903) 139
Tropical Storm Nangka (0904) 139
Tropical Storm Soudelor (0905) 140
Tropical Depression of 13 — 14 July 140
Typhoon Molave (0906) 140
Severe Tropical Storm Goni (0907) 141
Typhoon Morakot (0908) 142
Tropical Storm Etau (0909) 143
Tropical Depression of 13 — 17 August 143
Severe Typhoon Vamco (0910) 144
Severe Tropical Storm Krovanh (0911) 145
Tropical Depression of 30 August — 1 September 145
Severe Tropical Storm Dujuan (0912) 146
Tropical Storm Mujigae (0913) 146
Super Typhoon Choi-wan (0914) 147
Typhoon Koppu (0915) 148
Typhoon Ketsana (0916) 148
Super Typhoon Parma (0917) 149
Super Typhoon Melor (0918) 150
Tropical Storm Nepartak (0919) 151
Super Typhoon Lupit (0920) 152
Tropical Depression of 19 — 20 October 153
Typhoon Mirinae (0921) 153
Tropical Depression of 2 — 3 November 154
Tropical Depression of 7 — 10 November 154
Super Typhoon Nida (0922) 155
Tropical Depression of 23 — 25 November 156
Tropical Depression of 24 — 26 November 156

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

(e) S.T.: - severe typhoon

(f) SuperT.: - super typhoon



Ay HEH
Month Date

#.H May 2

JR Mt 72 (0901 )Y 4/ /N B e TR

137

SIX-HOURLY POSITION AND INTENSITY DATA OF

BR ]
(fohaa T 57LRF)
Time
(UTC)

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

TYPHOON KUJIRA (0901)

(Eapa[iN

UL RJER

(H M)
Estimated
minimum
central
5 pressure

Intensity (hPa)
T.D. 1002
T.D. 996
T.S. 994
T.S. 990
S.T.S. 985
S.T.S. 980
S.T.S. 980
T. 970
T. 960
T. 955
T. 960
T. 960
T. 960
T. 955
T. 955
T. 960
T. 965
T. 975
S.T.S. 985
T.S. 990
T.S. 998

Became Extratropical

{5t
B e JEL R
CREPD)
Estimated
maximum
surface
winds
(m/s)

13
16
21
23
25
28
28
33
39
41
39
39
39
41
41
39
36
33
25
23
18

Jb&&
Lat.

13.4
13.6
13.9
14.0
14.6
15.1
15.6
16.3
16.8
17.2
17.6
18.2
18.9
19.5
20.4
21.6
22.5
244
26.0
28.0
29.8

Long.

°E

124.4
124.5
124.7
125.1
125.8
126.5
127.4
128.5
129.6
131.0
132.7
134.0
1354
136.8
138.2
139.8
141.3
142.9
143.7
144.9
147.3



Ay HEH
Month Date

#.H May 3

10

11

12

JREJEVBE R (0902)H Y47/ NHAL B e TR A

138

SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON CHAN-HOM (0902)

BR ]
(fha T 57LRF)
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
0600
1200
1800
0000

SR

Intensity

T.D.
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.
T.
T.
T.
S.T.S.
S.T.S.
T.S.
T.S.
T.S.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
JHEL
Dissipated

(Eapa[iN
HLN SRR
(EEH-R)
Estimated
minimum
central

pressure
(hPa)

1002
996
995
992
990
990
990
985
985
985
980
980
975
975
975
970
965
965
975
985
988
990
995
998
998
998

1000

1000

1000

1000

1000

1000

1004

1004

1004

1004

{5t
B e JEL R
CREFD)
Estimated
maximum
surface
winds
(m/s)

13
18
18
21
23
23
23
25
25
25
28
28
31
31
31
33
36
36
31
25
23
21
18
16
16
16
13
13
13
13
13
13
12
12
12
12

Jb&
Lat.

9.7

9.9
10.1
10.6
10.9
11.4
11.6
11.8
12.2
12.7
13.2
13.6
14.1
14.3
14.8
15.2
15.8
16.3
17.0
17.2
17.3
17.3
17.3
17.2
17.2
17.4
18.4
18.8
19.4
20.3
20.6
21.6
21.7
223
23.0
23.9

Long.

°E

111.5
111.9
112.2
112.5
112.5
112.5
112.5
112.4
112.1
112.0
112.2
113.0
114.0
114.8
115.9
117.3
118.8
120.0
121.6
123.6
124.5
125.5
126.4
127.4
127.9
128.8
128.4
127.8
128.0
127.8
127.4
127.1
126.6
127.1
127.1
126.9



Aty HEH
Month Date
75H Jun 17

18

19

20

21

22

23

Aty HEH
Month Date

7~H Jun 22
23

24

25

26

SRR LR (0903) A/ NI B R 5

139

SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM LINFA (0903)

BR ]
(foh e T 552 )
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

B R R R (000DRT 7/ NI L B e SR

SR
Intensity

T.D.
T.D.
T.D.
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.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
T.D.
T.D.
HHR
Dissipated

(EER4[S
0 B
(ELEETRS)
Estimated
minimum
central

pressure
(hPa)

1000
998
998
995
995
995
990
990
988
985
985
980
975
975
980
982
982
985
990
992
995
998
998

filiat
B e JEV R
CRiFH)
Estimated
maximum
surface

winds
(m/s)
13
16
16
18
18
18
21
21
23
25
25
28
31
31
25
23
23
23
21
18
13
13
13

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM NANGKA (0904)

BR ]
(foh e T 552 )
Time
(UTC)
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200

1800

SR
Intensity

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

T.D.
HHY
Dissipated

fEET (&
SN
(ELEETRS)
Estimated
minimum
central

pressure
(hPa)

1004
1000
996
995
992
992
992
992
992
990
992
994
994
994
994
996

999

st
1 re L 2R
CkE))
Estimated
maximum
surface
winds
(m/s)

13
16
18
18
21
21
21
21
21
23
21
18
18
18
18
16

13

Jb&
Lat.
°N
18.3
18.3
18.2
18.2
17.8
17.6
17.6
18.2
19.3
19.9
20.2
20.6
21.2
21.9
22.9
23.9
24.5
25.1
25.9
26.8
28.0
29.1
30.1

b4z
Lat.
°N
11.0
11.1
11.7
12.2
12.6
13.0
13.2
13.6
14.4
15.3
16.2
17.4
18.4
19.2
20.7
22.1

22.8

Long.
°E
116.8
116.7
116.6
116.4
116.3
116.6
116.9
117.3
117.2
117.1
117.2
117.4
117.9
118.2
118.4
118.5
118.5
118.8
119.4
120.2
121.4
122.4
123.4

Long.
°F
128.0
126.8
125.4
124.4
123.6
122.2
121.3
120.5
119.6
118.7
118.2
117.6
116.8
116.1
115.7
114.9

114.5



A HEH
Month Date
tH Jul 10
11

12

A HEH
Month Date
tH Jul 13
14

Ay HEH
Month Date
tH Jul 15
16

17

18

19

B S AR A EE (0005 AV B/ NHL B R 58

140

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM SOUDELOR (0905)

HF ]
(foh 3 Tt 5L
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800
0000
0600
1200

SR
Intensity

T.D.
T.D.
T.D.
T.D.
TS.
TS.
TS.
TS.
TS.
T.D.
JHRL
Dissipated

fEET (&
0 B
ELEERS)
Estimated
minimum
central

pressure
(hPa)

998
996
996
994
990
990
990
992
994
996

fli&t
B e JEL R
EeL))
Estimated
maximum
surface
winds
(m/s)

R RSRBHE T A= HE - HNEVNFL B RGRE
SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL DEPRESSION OF 13 - 14 JULY

HFfHE

(foh e tH 570
Time
(UTC)

B B HITE 0906 KT/ NFHAL B e S T

O
Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
JHRL
Dissipated

(EERF4[S
SN
(ELEERS)
Estimated
minimum
central

pressure
(hPa)

st
B e JE R
CRE)
Estimated
maximum
surface

winds
(m/s)

SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON MOLAVE (0906)

R ]
(et 5L )

Time

SR
Intensity

TD.
TD.
TD.
TD.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
T.
T.
T.
T.
T.S.
T.D.
T.D.
St
Dissipated

(R
L U

(EEET)

Estimated
minimum
central

pressure
(hPa)
1000

st
1 e JE R
CRERD)
Estimated
maximum

surface

winds
(m/s)

B [of
Lat.

19.2
19.4
19.7
19.8
20.1
20.1
20.2
20.3
20.8
21.2

Long.
°F
120.0
118.7
117.0
115.5
114.2
112.8
111.6
110.1
108.6
107.2
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SRENE SRR BB (090 YR/ INRH i B T S S
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM GONI (0907)

(ETapalay fhEt

oL SRR B e L 2R

(A=) CREFD)

Estimated Estimated

HESH| minimum maximum
(Fhaft 5 central surface dk4& I RAY
Aty HHA Time RIS pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) oN °FE
+H Il 31 1800 T.D. 992 16 16.0 127.5
JUH Aug 1 0000 TD. 992 16 165 1261
0600 T.D. 992 16 17.0 124.5
1200 T.D. 992 16 17.2 123.0
1800 T.D. 992 16 17.4 121.1
2 0000 T.D. 992 16 17.7 118.3
0600 T.D. 991 17 18.0 117.2
1200 T.D. 991 17 18.1 116.4
1800 T.D. 991 17 18.3 116.2
3 0000 T.D. 991 17 18.5 116.1
0600 T.D. 991 17 19.2 116.0
1200 T.S. 990 18 19.7 115.7
1800 T.S. 990 18 20.3 114.5
4 0000 T.S. 985 21 20.5 114.1
0600 T.S. 980 23 21.1 113.9
1200 S.T.S. 975 25 21.5 113.5
1800 S.T.S. 980 25 21.7 113.0
5 0000 S.T.S. 980 25 21.8 112.7
0600 T.S. 985 23 22.0 112.5
1200 T.S. 986 21 22.1 112.3
1800 T.S. 987 18 22.1 112.1
6 0000 T.S. 988 18 22.0 111.7
0600 T.D. 989 16 21.8 111.2
1200 T.D. 989 16 21.3 110.5
1800 T.D. 989 16 20.9 110.2
7 0000 T.D. 989 16 20.5 109.8
0600 T.D. 989 16 20.1 109.2
1200 T.D. 989 16 19.7 108.7
1800 T.S. 985 18 19.5 108.5
8 0000 T.S. 985 18 19.2 108.3
0600 T.S. 985 18 18.8 108.1
1200 T.S. 985 18 18.4 108.1
1800 T.S. 985 18 17.9 109.5
9 0000 T.D. 990 16 18.0 111.3
0600 T.D. 992 13 18.8 112.5

HEX
Dissipated



Ain
Month

JA\H Aug

HiA
Date

W

10

11

SRR\ T (0908) AV 47/ INRFir B R S X
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SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON MORAKOT (0908)
(TR 4[N
HUL SRR
(HEHTR)
Estimated
B minimum
(lp et FLeF) central
Time R pressure
(UTC) Intensity (hPa)
1800 T.D. 994
0000 T.S. 990
0600 T.S. 990
1200 T.S. 985
1800 S.T.S. 980
0000 S.T.S. 975
0600 T. 970
1200 T. 970
1800 T. 965
0000 T. 960
0600 T. 960
1200 T. 960
1800 T. 955
0000 T. 955
0600 T. 955
1200 T. 955
1800 T. 960
0000 T. 965
0600 T. 965
1200 T. 965
1800 T. 965
0000 T. 970
0600 T. 970
1200 S.TS. 975
1800 S.TS. 984
0000 T.S. 988
0600 T.S. 990
1200 T.S. 992
1800 T.S. 992
0000 T.S. 992
0600 T.S. 994
1200 T.D. 997
1800 T.D. 997

Became Extratropical

filizt
B e JEVR
CREE)
Estimated
maximum
surface
winds
(m/s)

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

Jb&
Lat.

°N

213
21.7
222
22.5
22.6
22.9
23.0
23.1
233
234
232
234
234
235
235
23.7
24.0
245
25.0
253
255
26.0
263
26.7
27.1
28.1
28.8
29.8
30.9
322
33.1
33.6
342

Long.

°E

136.0
135.8
135.4
134.6
134.0
1333
132.2
131.1
129.4
128.3
126.8
1253
123.9
123.1
122.4
122.0
121.4
121.2
120.8
120.6
120.5
120.3
120.1
119.8
119.7
119.6
119.8
119.8
119.9
120.5
121.4
122.1
123.0



Ain
Month

J\H Aug

A
Month

JA\H Aug

HiA
Date

10

11

12

13

HiH
Date

13

14

15

16

b N (W) SE S TAVAN SR VA &5

143

SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM ETAU (0909)

iEAE]

(foh e tH570)
Time
(UTC)

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

GRE

Intensity

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

ey NS izi-p=y

82 Ry T SRUGE
Became Extratropical

fhigt A&
o, G
ELEEES)
Estimated
minimum
central

pressure
(hPa)

996
996
996
994
994
992
992
990
990
990
990
988
988
990
990
990
990
992
992
994

fhEt
B e L 2R
CRiFF)
Estimated
maximum
surface
winds
(m/s)

13
13
13
16
16
18
18
21
21
21
21
23
23
21
21
21
21
18
18
16

RO EREH/ A+ =HE -+t HE/ VNI B KGR
SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL DEPRESSION OF 13 - 17 AUGUST

H R
(foh i tH57H5)
Time
(UTC)

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

SRE

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.

JHEL
Dissipated

fliEt (&
LR JEE
(HEHTR)
Estimated
minimum
central
pressure
(hPa)

1008
1008
1008
1008
1008
1006
1006
1006
1006
1006
1006
1006
1006
1008

&t
1 JELR
CRED)
Estimated
maximum

surface
winds

(m/s)

13
13
13
13
13
16
16
16
16
16
16
16
16
13

Jb&
Lat.
°N

23.7
242
25.1
26.0
27.1
27.9
29.2
30.0
31.0
322
32.9
333
334
33.1
32.7
325
323
332
335
33.8

Jb&
Lat.

13.9
13.7
13.6
13.4
13.4
13.3
13.5
14.0
14.2
14.6
15.2
16.1
16.4
16.2

Long.
°F

139.0
138.2
137.0
136.3
135.5
135.0
134.7
134.7
135.1
135.7
136.8
138.6
140.8
143.0
145.2
148.3
150.6
151.8
151.8
151.7

Long.

°E

179.5
178.4
177.8
177.1
175.6
174.5
173.9
173.7
173.4
173.2
173.2
174.0
174.1
173.3



Ain HEH
Month Date

JA\H Aug 17

18

19

20

21

22

23

24

25

SRR = (09100 7/ NRF AL B e SRS
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON VAMCO (0910)

iEAE]
(ki tH57H)

Time

(UTC)

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
0600
1200
1800
0000
0600
1200
1800

SRE

Intensity

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

—

S.T.S.
S.T.S.

B B BN
Became Extratropical

fliEt (&
LR JEE
(HEHR)
Estimated
minimum
central
pressure
(hPa)

1006
1006
1004
1000
998
996
985
980
970
965
955
950
945
945
945
945
945
945
945
945
955
955
955
955
955
955
955
955
955
960
960
960
965
970
980
985

filizt
B e VR
ORigH)
Estimated
maximum
surface
winds
(m/s)

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

Jb&
Lat.

12.6
13.2
13.9
14.5
15.6
16.2
16.6
17.0
17.3
17.7
18.0
18.2
18.6
18.8
19.0
19.3
19.8
20.5
21.1
222
235
24.7
25.6
26.5
27.5
28.5
29.3
30.1
31.1
322
33.6
355
38.1
414
45.2
48.5

Long.

°E
159.0
158.8
158.5
158.3
157.8
157.5
157.3
157.3
157.5
157.7
157.6
157.4
157.4
157.1
157.1
157.0
156.8
156.7
156.7
156.9
156.7
156.3
155.9
155.5
155.0
154.9
154.6
154.4
154.8
155.0
155.3
155.9
156.8
158.6
161.6
164.7



A
Month

JA\H Aug

JLH Sep

A
Month

J\H Aug

JLH Sep

HiA
Date

28

29

30

31

HiA
Date

30

31

145

SRFE R SR R (091 DAY/ N B R
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM KROVANH (0911)

5]
(foha tH5705)
Time
(UTC)

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

SEE

Intensity

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.
T.S.
T.S.

Became Extratropical

fliEt i
LR JER
(EEHTR)
Estimated
minimum
central
pressure
(hPa)

1004
1002
998
996
994
992
990
985
985
980
980
975
975
980
985
985
992
994

filiEt
i e RV
CRE)
Estimated
maximum
surface
winds
(m/s)

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

A ERBH/\H=THENA—BNE/ VN E KSR
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 30 AUGUST - 1 SEPTEMBER

5]
(foha tH 5705
Time
(UTC)

0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200

SEE

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.

JHHY
Dissipated

fliEt i
LR JER
(ETEHTR)
Estimated
minimum
central
pressure
(hPa)

1004
1006
1008
1008
1008
1008
1008
1008
1008
1006
1008

flizt
B e JEVR
CRE)
Estimated
maximum
surface
winds
(m/s)

16
13
13
13
13
13
13
13
13
13
13

Bl
Lat.
°N
214
22.6
23.8
25.0
26.3
274
28.6
29.9
30.6
31.1
31.8
32.7
33.5
34.6
36.4
383
40.3
42.2

Jb&
Lat.

°N

14.7
15.0
15.2
15.2
15.4
15.7
15.9
16.0
16.2
16.3
16.5

Long.

°E
149.1
149.1
149.0
148.7
147.8
146.9
146.0
144.5
142.5
141.0
140.6
140.0
140.0
140.5
141.5
142.9
144.6
146.3

Long.

°E

179.1
177.9
176.2
175.0
173.6
172.2
171.3
170.0
168.9
168.2
167.5



A HiA
Month Date
JLA Sep 3
4

5

6

7

8

9

10

A HiA
Month Date
JLH Sep 9
10

11

12

SRRV ERHAR091 )MV NRHIL B R T8

146

SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM DUJUAN (0912)

B3]
(foha tH 5705
Time
(UTC)

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

SEE

Intensity

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

Became Extratropical

B B AL(0913) AR/ N B R SR

fhat &
oL SRR
ELEEES)
Estimated
minimum
central
pressure
(hPa)

994
992
992
992
990
988
988
985
985
982
982
982
982
982
982
982
982
982
982
985
985
985
985
985
985
985
985
985
985

fhEt
B re L 2R
CRED)
Estimated
maximum
surface
winds
(m/s)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM MUJIGAE (0913)

B3]
(foha tH 5705
Time
(UTC)

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

SEE

Intensity

T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
JHH
Dissipated

fliEt i
LR JER
(EEHTR)
Estimated
minimum
central
pressure
(hPa)

1000
998
998
998
995
995
995
993
993
993
994
994
995

1000

fhEt
B re AR
CRED)
Estimated
maximum
surface

winds
(m/s)

13
16
16
16
18
18
18
21
21
21
18
18
18
13

Jb&
Lat.
°N
18.0
18.2
18.3
18.3
17.5
18.5
19.0
19.5
20.0
21.2
22.4
23.4
24.5
25.3
26.2
26.9
27.3
27.9
28.6
29.3
30.4
31.1
31.6
323
33.6
35.1
37.0
39.6
42.9

Jb&
Lat.
°N
16.9
17.5
18.0
18.4
18.9
194
19.5
19.7
19.8
19.8
19.8
19.8
19.9
20.0

Long.
°E
130.0
129.5
129.0
128.4
129.1
129.9
131.1
132.2
132.7
133.6
134.6
135.2
135.3
135.8
136.0
136.1
136.1
136.2
136.5
137.2
138.7
140.4
142.4
145.1
148.6
152.2
155.7
159.8
163.8

Long.
°E
119.1
118.4
117.5
116.5
115.0
113.7
112.8
111.2
109.4
108.1
107.3
106.7
106.1
105.3



Aty HEH
Month Date

JLH Sep 12

13

14

15

16

17

18

19

20

R ER R (091 )Y/ INRFr B R T

147

SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON CHOI-WAN (0914)

iEE]

(T T 555 )
Time
(UTC)

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
0600
1200
1800
0000
0600

SR

Intensity

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

T.

T.
S.T.
S.T.

SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.

v

T.
S.T.S.

Became Extratropical

(Eapa[iN
HLNRJER
(E )
Estimated
minimum
central

pressure
(hPa)

1008
1006
1004
1002
998
994
990
980
965
960
950
935
930
920
915
910
910
910
910
910
915
920
925
935
935
950
955
955
960
960
965
970
975
980

fli&t
e e JEL R
CREFD)
Estimated
maximum
surface
winds
(m/s)

13
13
16
18
21
23
25
31
36
39
43
49
52
54
57
59
59
59
59
59
57
54
52
49
49
43
41
41
39
39
36
36
33
31

Jb&&
Lat.

14.3
14.9
15.1
15.4
15.8
15.8
15.7
15.7
15.7
15.8
16.3
16.6
17.1
17.6
17.9
18.2
18.6
19.0
19.2
19.6
20.3
21.0
21.6
22.5
232
24.1
25.1
26.4
27.7
29.1
30.5
32.7
34.1
35.1

Long.

°E

153.5
152.6
152.0
150.9
150.0
149.3
148.7
148.5
148.2
147.8
147.5
147.0
146.6
145.7
145.0
144.2
143.4
142.6
141.9
141.4
140.9
140.3
139.8
139.3
138.9
138.8
139.0
139.5
140.4
141.6
143.3
145.1
146.8
149.1



Ain HEH
Month Date

JLH Sep 12

13

14

15

Ain HEH
Month Date

JUH Sep 25

26

27

28

29

30

B/ E BHO915)AVEE//INKFAL B B S B

148

SIX-HOURLY POSITION AND INTENSITY DATA OF

HESH|
(fonahd tH 57 )
Time
(UTC)
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

BEESFEIR(0916)AYRE 7/ INRFir B B 38 %

TYPHOON KOPPU (0915)
fhat &
o S
(EEHT)
Estimated
minimum
central
SR pressure
Intensity (hPa)
T.D. 1002
T.D. 1000
T.D. 1000
T.D. 1000
T.D. 998
TS. 995
T.S. 985
T.S. 985
S.T.S. 975
T. 970
T. 960
T. 965
T.S. 988
T.S. 995
T.D. 998
TR
Dissipated

filizt
i e JEVR
CRED)
Estimated
maximum
surface
winds
(m/s)

13
16
16
16
16
18
23
23
31
33
39
36
23
18
16

SIX-HOURLY POSITION AND INTENSITY DATA OF

e
(b tH5705)
Time
(UTC)
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200

TYPHOON KETSANA (0916)
fliEt (&
L S
(EET)
Estimated
minimum
central
SR pressure
Intensity (hPa)
T.D. 999
T.D. 997
T.D. 997
T.D. 995
T.S. 994
T.S. 991
T.S. 988
T.S. 985
S.T.S. 983
S.T.S. 983
S.T.S. 983
S.T.S. 980
S.T.S. 975
T. 960
T. 960
T. 955
T. 955
T. 960
S.T.S. 975
S.T.S. 982
T.S. 990
T.D. 997
T.D. 998
THBL

Dissipated

flEt
e 1 JELR
CRED)
Estimated
maximum
surface
winds
(m/s)

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

Jb&
Lat.

17.5
18.0
19.0
19.5
19.5
19.5
19.9
19.8
203
21.0
21.4
22.0
22.5
23.0
233

Bl
Lat.
°N
14.8
14.8
14.9
15.1
154
153
15.3
154
154
154
15.7
15.8
15.8
15.9
16.1
16.0
15.5
15.4
15.4
15.6
15.7
15.8
15.4

Long.

°E
124.4
123.0
121.6
120.5
119.1
118.3
117.0
115.6
115.2
114.3
113.3
112.0
110.7
109.8
108.8

Long.
°R
128.5
127.4
126.3
125.0
123.0
121.3
119.9
118.2
116.6
115.5
114.2
113.5
112.9
111.8
111.1
110.2
109.6
108.9
108.0
107.1
106.7
106.4
105.5



Aty
Month

JLH Sep

+H Oct

HiA
Date

29

30

10

11

12

13

14

R E IR (091 AN B R

149

SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON PARMA (0917)

HFfE
(To e tH 57
Time
(UTC)
0000

0600
1200

SR

Intensity

T.D.
T.D.

w
SHn

SuperT.
SuperT.
SuperT.

w1 n
HePE88a335 5]

T.D.
JHEL
Dissipated

(EEAR <Y
0 B
(ELEERS)
Estimated
minimum
central
pressure
(hPa)

flist
e JER
CREFD)
Estimated
maximum

surface
winds
(m/s)

13

Long.
°E
139.9
139.1
138.3
137.5
136.8
1354
133.9
132.4
131.2

129.7
128.6

127.5
126.3
125.5
124.7
123.8
123.0
122.1
121.5
120.8
120.4
119.8
119.6
119.5
119.4
119.5
119.8
119.9
120.2
120.6
120.9
121.4
121.9
122.3
122.5
122.4
122.3
122.1
121.3
120.6
120.1
119.6
119.2
118.8
118.6
118.1
116.9
115.7
114.7
113.5
112.4
111.6
110.9
110.1
109.4
108.8
108.5
108.0
107.7
107.4
107.2
106.8
106.4
106.1



A
Month

JLA Sep

+H Oct

HiA
Date

29

30

FE SRR AR (0918) &R/ NRHAL B R SR

150

SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON MELOR (0918)

5]
(pa it i)
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
0600
1200
1800
0000
0600

SEE

Intensity

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

2o
tn

v n
Sono oo

S.T.
S.T.
S.T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
S.T.
S.T.
T.
T.
S.T.S.

B T
Became Extratropical

fliEt (&
LR JER
(ETEHTR)
Estimated
minimum
central
pressure
(hPa)

1004
1002
998
996
992
990
980
970
960
955
945
940
940
940
940
940
945
940
930
925
925
920
920
925
925
925
925
925
930
930
940
950
950
950
960
970
980

filiEt
i e RV
CRE)
Estimated
maximum
surface
winds
(m/s)

13
16
16
18
21
23
28
33
39
41
46
49
49
49
49
49
46
49
52
54
54
57
57
54
54
54
54
54
52
52
49
43
43
43
39
33
28

Bl
Lat.
°N
9.8
10.4
10.9
11.7
12.6
12.9
13.1
13.5
13.9
14.1
14.1
14.2
14.5
15.0
154
15.6
16.2
16.5
16.5
16.6
17.0
17.5
17.9
18.4
19.2
20.0
21.2
22.5
23.9
25.1
26.6
28.2
29.8
31.6
34.0
36.1
38.3

Long.

°E
159.6
158.0
156.8
155.8
154.8
154.0
153.5
153.2
152.5
152.0
151.4
151.1
150.6
149.9
148.8
147.9
146.7
145.2
143.7
142.2
140.8
139.3
137.6
136.3
134.8
133.6
132.5
131.7
131.0
130.6
130.7
131.4
132.4
134.5
136.6
138.8
141.1



Ain HEH
Month Date

+H Oct 8

10

11

12

13

BT R EARH 09198 R/ NRFL B K SR

151

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM NEPARTAK (0919)

A

(foh e tH57H)
Time
(UTC)

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

SRE

Intensity

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

Became Extratropical

fliEt (&
LR JEE
(HEHTR)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1002
1000
998
998
998
998
998
998
996
996
996
994
992
992
992
992
992
992
994
996

filizt
B e JEVR
CREE)
Estimated
maximum
surface
winds
(m/s)

13
16
16
18
18
18
18
18
18
18
21
21
21
23
23
23
23
23
23
23
21
21

Jb&
Lat.

16.8
17.8
18.5
19.4
19.8
20.3
20.7
213
21.8
22.1
223
22.7
23.0
232
235
243
255
26.9
28.6
30.5
314
32.6

Long.

°E

143.4
143.2
143.1
142.7
142.5
1423
142.2
141.9
141.8
142.0
1423
142.7
1433
143.8
144.3
145.1
146.2
147.8
150.1
152.8
155.1
157.6



A H A
Month Date

+H Oct 14
15

16

17

18

19

20

21

22

23

24

25

26

R R RE EEL 2 (09200 R Y& 7~/ NRHAL B e SRR

152

SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON LUPIT (0920)

AT
(Tomeld tH 57 )
Time
(UTC)

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

SEE

Intensity

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

Became Extratropical

fhat (&
oL SRR
ELEEES)
Estimated
minimum
central
pressure
(hPa)

1006
1004
1002
1000
995
990
980
975
970
965
955
945
935
935
930
930
920
920
920
920
930
930
945
950
950
950
955
955
955
955
960
965
970
970
975
985
985
985
985
978
980
980
982
982
984
984
984
984
984

fhEt
B ren L 2R
CRED)
Estimated
maximum
surface
winds

(m/s)

13
16
16
18
21
23
28
31
33
36
41
46
49
49
52
52
57
57
57
57
52
52
46
43
43
43
41
41
41
41
39
36
33
33
31
25
25
25
25
28
25
25
23
23
21
21
21
21
21

Bl
Lat.
°N
11.2
11.3
11.8
12.2
124
13.0
13.8
14.2
14.5
15.1
15.6
16.1
16.7
17.1
17.3
17.7
18.0
18.6
19.0
19.3
19.8
20.2
20.4
20.5
20.5
20.2
19.8
19.4
19.2
18.9
18.8
18.8
18.8
18.9
19.1
19.6
20.1
214
223
23.1
234
243
24.9
25.7
26.5
27.4
29.1
313
34.0

Long.

°E
146.6
144.5
142.1
140.2
139.0
137.6
136.0
134.4
133.2
132.7
132.3
132.3
132.5
132.9
133.5
134.0
134.2
134.1
133.2
132.3
131.3
130.6
129.7
128.9
127.9
127.1
126.4
125.7
125.3
124.8
124.3
123.9
123.6
123.4
123.4
123.5
124.4
124.9
1254
125.8
126.7
127.4
128.6
130.1
131.7
133.3
135.8
139.1
142.8



A
Month

+H Oct

A
Month

+H Oct

+—H Nov

HiA
Date

19

20

HiA
Date

26

27

28

29

30

31

153

BB ERBHT B HUHZE -+ IS/ N B KR
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 19 - 20 OCTOBER

HFfE
(T tH 57
Time
(UTC)

0000
0600
1200
1800
0000
0600

B SR (0921 B/ NI B B R

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
HBL
Dissipated

(EEAR <Y
HhL SRR
(ELEERS)
Estimated
minimum
central

pressure
(hPa)

1002
1000
1000
1000
1002
1004

fli&t
A e JEL R
CigH)
Estimated
maximum
surface
winds
(m/s)

13
13
13
13
13
13

SIX-HOURLY POSITION AND INTENSITY DATA OF

HFfE
(T tH 57
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
1200
1800

TYPHOON MIRINAE (0921)
(EEAR <Y
HhL SRR
(ELEERS)
Estimated
minimum
central
R pressure
Intensity (hPa)
T.D. 1004
T.D. 1002
T.D. 1000
T.S. 995
T.S. 992
S.T.S. 980
T. 970
T. 965
T. 960
T. 955
T. 955
T. 960
T. 965
T. 965
T. 965
T. 965
T. 965
T. 970
S.T.S. 975
S.T.S. 980
S.T.S. 980
S.T.S. 985
T.S. 990
T.S. 990
T.S. 990
T.S. 990
T.S. 990
T.S. 990
T.S. 995
T.D. 1004
THBY

Dissipated

fiist
e JELER
CigH)
Estimated
maximum
surface
winds
(m/s)

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

B [of
Lat.
°N

16.6
17.1
17.4
17.6
17.8
18.0

B [of
Lat.
°N
13.2
13.6
14.3
14.9
154
15.9
16.1
16.2
16.2
16.2
15.9
15.8
15.8
15.6
15.3
14.9
14.7
14.4
14.2
14.2
14.2
14.0
13.9
13.8
13.8
13.7
13.4
12.9
12.7
12.5

Long.

°E

110.4
110.4
110.4
110.3
110.2
109.8

Long.

°E

148.5
147.0
145.3
143.7
142.2
140.2
138.5
137.0
135.5
134.0
132.2
130.7
129.4
127.6
125.9
124.6
123.2
121.9
120.4
119.3
117.8
116.4
1153
114.4
113.5
1123
110.9
109.7
108.4
107.3



A
Month

+—H Nov

A
Month

+—H Nov

HiA
Date

HiA
Date

154

HHERBHT— R ZHE= NS/ VNS B RS
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 2 - 3 NOVEMBER

A
(foh i tH5705)
Time
(UTC)

0000
0600
1200
1800

SEE

Intensity

T.D.
T.D.
T.D.
T.D.

HEX
Dissipated

fliEt (&
LR JER
(ETEHTR)
Estimated
minimum
central
pressure
(hPa)

1004
1004
1002
1004

filiEt
i e RV
CRE)
Estimated
maximum
surface
winds
(m/s)

13
13
13
13

A ERBHT— ATt EE T HVE VNI B R 8RE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 7 - 10 NOVEMBER

A

(foh i tH5705)
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

SEE

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.

HEL
Dissipated

fliEt i
LR JER
(ETEHTR)
Estimated
minimum
central
pressure
(hPa)

1004
1004
1002
1002
1002
1002
1002
1002
1002
1002
1002

flizt
H e R
CRE)
Estimated
maximum
surface
winds
(m/s)

13
13
16
16
16
16
16
16
16
16
16

Jb&
Lat.

°N

17.1
17.2
17.0
16.6

Jb&
Lat.

°N

20.9
20.6
20.6
21.1
21.5
222
21.8
20.9
20.6
20.9
20.8

Long.

°E

125.8
125.1
124.4
123.8

Long.

°E

155.5
156.0
156.6
157.4
158.3
159.5
159.7
159.6
160.6
161.3
162.4



Ay
Month

+—H Nov

+—H Dec

HiA
Date

22

23

24

25

26

27

28

29

30

R EYEH (0922)Y4E 7/ INRFir B R T
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON NIDA (0922)

iEE]
(T T 555 )
Time
(UTC)

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

SR

Intensity

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

wn n

T.
S.T.S.
S.T.S.
S.T.S.

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

HEL
Dissipated

(Eapa[iN
HLNRJER
(E )
Estimated
minimum
central

pressure
(hPa)

1002
1000
1002
1002
1002
1000
998
995
990
985
980
975
960
940
925
910
910
915
915
915
920
920
930
930
930
930
930
930
935
935
935
935
945
950
955
955
960
965
970
975
975
985
990
995
1000
1002

fli&t
e e JELER
CkE)
Estimated
maximum
surface
winds
(m/s)

13
13
13
13
13
16
18
21
23
25
28
31
39
46
54
59
59
57
57
57
54
54
52
52
52
52
52
52
49
49
49
49
46
43
41
41
39
36
33
31
31
25
23
21
16
13

Jb&
Lat.

6.9

7.2

7.4

7.6

7.8

8.2

&5

8.7

8.8

8.9

9.3

9.9
10.6
11.7
12.6
13.6
14.6
15.2
15.8
16.3
16.8
17.8
18.3
18.7
19.0
19.1
19.1
19.2
19.3
19.4
19.5
19.6
19.6
19.7
19.9
20.0
20.3
20.5
20.6
20.7
20.9
21.0
21.2
21.5
21.7
22.0

Long.
°E

148.2
148.1
148.0
148.0
148.0
147.6
147.1
146.3
145.8
145.5
145.0
144.2
143.8
143.0
142.1
141.4
140.7
140.0
139.7
139.3
139.1
139.2
138.9
138.9
139.1
139.1
139.2
139.3
139.3
139.3
139.2
139.3
139.4
139.2
139.0
138.7
138.3
137.8
137.3
136.9
136.2
135.8
135.0
134.6
134.2
134.4



A
Month

+—H Nov

A
Month

+—H Nov

HiA
Date

23

24

25

HiA
Date

24

25
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A ERBHT— AT =ZHES TR HNE/ VNI B KGRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 23 - 25 NOVEMBER

A

(foh i tH5705)
Time
(UTC)

1200
1800
0000
0600
1200
1800
0000

SEE

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.

HEX
Dissipated

fliEt (&
LR JER
(ETEHTR)
Estimated
minimum
central
pressure
(hPa)

1000
1000
1000
1000
1000
1000
1002

filiEt
i e RV
CRE)
Estimated
maximum
surface
winds
(m/s)

13
13
13
13
13
13
13

R EREBHT— A S FUHZE AN HE NN B KGR
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 24 - 26 NOVEMBER

5]

(foh i tH 5705
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800

SEE

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.

HEX
Dissipated

fliEt (&
LR JER
(ETEHTR)
Estimated
minimum
central
pressure
(hPa)

1002
1000
1000
1000
1000
1002
1004

flit
H e JE R
CRE)
Estimated
maximum
surface
winds
(m/s)

13
16
16
16
16
16
13

Jb&
Lat.

°N

9.7
9.6
9.6
9.4
93
93
9.8

Jb&
Lat.

°N

5.8
6.3
6.3
6.3
6.4
6.5
6.8

Long.

°E

127.2
127.1
127.1
126.8
126.7
126.5
127.1

Long.

°E

107.7
108.0
108.2
108.5
109.0
110.0
110.9





