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Sectionl 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 | - Surface
Observations” and “Meteorological Results Part 1l - 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 111 - 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
t0 1967. In earlier publications, only daily positions were plotted on the tracks and the time
of the daily positions varied to some extent 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) ATROPICAL DEPRESSION (T.D.) has maximum sustained winds of less than 63 km/h.

(ii) ATROPICAL 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 2010 was assigned the code “1001”. In this publication, the
appropriate code immediately follows the name of the tropical cyclone in bracket, e.g. Tropical Storm
Omais (1001).

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).

* Prior to 2009, the maximum sustained winds of typhoon was defined to be 118 km/h or more

* 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 2010 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones affecting
Hong Kong in 2010. They include the following information:-

(@) 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 “a.m.”,
“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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11 ZFF[E - F- [ SRR
TABLE 1.1 Tropical cyclone name list effective from 1 January 2009
PR Contributed by I I i v v
717 Name | 9" Name | €9 Name | #;"}" Name | £, Name
Pl Cambodia A Rufid R LR HzE
Damrey Kong-rey Nakri Krovanh Sarika
Fl i China RS = fu e TR 1A
Haikui Yutu Fengshen Dujuan Haima
i DPR Korea P AN YA L rE
Kirogi Toraji Kalmaegi Mujigae Meari
fl B Hong Kong, T f'lj’d" R e Fo R
China Kai-tak Man -yi Fung-wong | Choi-wan Ma-on
FI4 Japan SR i 176 ik RS
Tembin Usagi Kammuri Koppu Tokage
i Lao PDR T I "k TR
Bolaven Pabuk Phanfone Ketsana Nock-ten
Fl 1SRRI Macau, China =l I e IS Hife
Sanba Wutip Vongfong Parma Muifa
F i Malaysia FAEAE ¢ ZHip R EN| [kl
Jelawat Sepat Nuri Melor Merbok
K E PR | Micronesia U d TEH ARpt P G
Ewiniar Fitow Sinlaku Nepartak | Nanmadol
EISEN Philippines IRy I ] EWF‘[E““ B Pﬁﬁ:”r
Maliksi Danas Hagupit Lupit Talas
e RO Korea ﬁ‘[%\ Fi f, Bk Eanlll Al
Gaemi Nari Jangmi Mirinae Noru
T Thailand VEEL B K gt ) T
Prapiroon Wipha Mekkhala Nida Kulap
e US.A. H VR Wi ET B 2 fﬁﬁd
Maria Francisco Higos Omais Roke
5y Viet Nam [ e g B g Utk )
Son-Tinh Lekima Bavi Conson Sonca
kRS Cambodia Hi 57 ST 2 e
Bopha Krosa Maysak Chanthu Nesat
s China S N i = e
Wukong Haiyan Haishen Dianmu Haitang
i DPR Korea B A oy B R i
Sonamu Podul Noul Mindulle Nalgae
B Hong Kong, = AA] ANEEES A i
China Shanshan Lingling Dolphin Lionrock Banyan
i Japan Ui L LA [Es s
Yagi Kajiki Kujira Kompasu Washi
Y Lao PDR W Ea it Al M+
Leepi Faxai Chan-hom | Namtheun Pakhar
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* 1.1 ()
TABLE 1.1 (cont'd)
PR Contributed by I I i v v
717 Name | 9" Name | €9 Name | #;"}" Name | £, Name
I s BRTT] Macau, China E 1= e BN o ]
Bebinca Peipah Linfa Malou Sanvu
Fo e i Malaysia L5 it e A PR & e
Rumbia Trapah Nangka Meranti Mawar
FPuEEST IR | Micronesia K K AR Uik L ﬁ [ i—j’g
Soulik Mitag Soudelor Fanapi Guchol
T Philippines PR PR R IE Hides FAI
Cimaron Hagibis Molave Malakas Talim
e RO Korea TR TRHS A "'#TFL FEER
Jebi Neoguri Goni Megi Doksuri
G Thailand Uiss B Fuid AR E £
Mangkhut | Rammasun Morakot Chaba Khanun
4 US.A. H o U UH A
Utor Matmo Etau Aere Vicente
B Viet Nam TEY i 3 i ket
Trami Halong Vamco Songda Saola
*1.2 T E P RSO O R
TABLE 1.2 Positions and elevations of various barometers mentioned in this publication
- fif Position RN
3 )% (F)
ifﬁStation Elevation of
15 NAE barometer above
Latitude N Longitude E M.S.L. (m)
HH A /F’i Hong Kong Observatory 22°18°07” 114°10°27” 40
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o5 B A AR

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

t fif Position ES N
VS CF)
iFF’T Station Elevation of
155 s anemometer above
Latitude N Longitude E M.S.L. (m)
By (- 4%) Bluff Head (Stanley) 22°11°51”" 114°1243” 103
H lfﬁtﬁﬁ,ﬁﬁ Central Pier 22°17°20” 114°09°21” 30
~PV Cheung Chau 22°12°04” 114°01°36” 99
PP Cheung Chau Beach 22°12'39" 114°01'45" 27
=YL Cheung Sha Wan 22°19’58” 114°09°14” 30
—F*J pu Green Island 22°17°06” 114°06°46” 107
Fﬁ?ﬁ[ﬁ&'ﬁ%ﬁ%ﬁa Hong Kong International Airport 22°18°34” 113°55’19” 144#
?Tiﬁvﬂ Kai Tak 22°18’35” 114°12°48” 16
Fhﬂ i King’s Park 22°18’43” 114°10°22” 90
i REIL Lau Fau Shan 22°28°08” 113°59°01” 50
f[’Jﬂ Ngong Ping 22°15’31” 113°54°46” 607
] “*E"'J North Point 22°17°40” 114°11°59” 26
Frpn Peng Chau 22°17°28” 114°02°36” 47
& Ping Chau 22°32°48” 114°25°42” 39
E“IEI Sai Kung 22°22°32” 114°16°28” 32
NS Sha Chau 22°20’45” 113°53°28” 31
i’J)ﬁLEfJ?ﬁ Sha Lo Wan 22°17°28” 113°54°25” 71
VPE! Sha Tin 22°24°09” 114°12°36” 16
T rtkj Shek Kong 22°26°10” 114°05°05” 26
o B @%EE Star Ferry (Kowloon) 22°17°35” 114°10°07” 18
ﬁ;ifi?ﬁ%} Ta Kwu Ling 22°31’43” 114°09°24” 28
A3H Tai Mei Tuk 22°28’31” 114°14°15” 71
*PE:I‘L[[ Tai Mo Shan 22°24°38” 114°07°28” 966
iﬂ[ﬁﬂ Tap Mun 22°28°17” 114°21°38” 35
Y p [ Tate's Cairn 22°21°28” 114°13°04” 587
il Fuﬁﬁ Tsak Yue Wu 22°24°10” 114°19°23” 23
}{ﬁ]’ﬁ’l’?{ﬁ Tseung Kwan O 22°18°57” 114°15°20” 52
B R Tsing Yi Shell Oil Depot 22°20°48” 114°05°11” 43
F‘IFIHFTT@J‘ Fﬁ%‘q‘ Tuen Mun Government Offices 22°23°26” 113°58°36” 69
AR Waglan Island 22°10°56” 114°18°12” 83
P Wetland Park 22°28°00” 114°00°32” 15
:FET[ il Wong Chuk Hang 22°14°52” 114°10°25” 30

A S e RS ) PSR S A -

# Refer to the wind sensor at the centre of the north runway, on a ground level of 4 metres.
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%‘ 1.4 :%_‘ Wﬂ;@ %II:IIIE’%_‘]]%Lf&A
TABLE 1.4 MEANlNG F TROPlCAL CYC]Z_ONE WARNING SIGNALS IN HONG KONG IN 2010

i i [y LEEES
Signals Symbol Display Meaning of Signals

=5 — BV Sa B B RS WA800 1t BTV #i

-f‘& DFJ 1 . = A Fl

Standby T 1 [E” J %%Egiiﬁ
A troplcal cyclone is centred within about
800 km of Hong Kong and may affect the
territory.

5{?}@“ 3 AN T P R R 6 %}i@P’ﬂ’ﬂEi

Strong Wind i 3 . ﬁ%@fﬁjﬁi 5’J‘E§j4l§r6 RN PR
El n R <c e G o O U T
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.

[E VAT P - SR o R

| . a PRI P g o

7t e gl ﬁﬁ B 645 B 4 [ ﬁ&m P 5

NW’LY NW W 633117 £ VR I 4 |

Gale or Storm 180 El > 'Fﬁzﬁf H }‘El]‘—,}gﬂ

o .

S| i Gale or storm force wind is expected or

?{J[ﬁ“g&;}w spleJ Ve blowing generally in Hong Kong near sea

SWLY SW sw i level, with a sustained wind speed of

Gale or Storm 63-117 km/h from the quarter indicated and

— gusts which may exceed 180 km/h, and the

[AE e i 8 wind condition is expected to persist.

AR L ok, v

NE’LY NE NE

Gale or Storm

M -

g | g MM v 8

SE'LY SE s Hi@E

Gale or Storm

S ES fl ZIet B el e e 0 TE TR SRR o BRI o

;ﬁliﬂ@‘%L 9 b & IV g SR TR R

U a Gale or storm force wind is increasing or

Increasing expected to increase significantly in strength.

Gale or Storm

Ry 10 Et P%‘rﬁ%p*l EEHFE A, ﬁ?ﬁ’ffﬂ

Hurricane +10 50118 lﬁ\ﬂ o BRI S
i J Eﬁzzo SR
Hurricane force wind is expected or blowing
with sustained speed reaching upwards from
118 km/h and gusts that may exceed 220 km/h.
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Section2 TROPICAL CYCLONE OVERVIEW FOR 2010

2.1 Review of tropical cyclones in 2010
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 2010, only 18 tropical cyclones occurred over the western North Pacific and the South
China Sea bounded by the Equator, 45°N, 100° and 180°E, considerably less than the normal
(1971-2000) figure of around 30 tropical cyclones in a year. This was the lowest on record since
1946, breaking the previous record of 20 set in 1998. During the year, seven tropical cyclones
attained typhoon intensity or above, eight below the normal figure of 15.

The first tropical cyclone of the year formed in March and the last one in December. Only one
tropical cyclone occurred between January and June, 16 occurred between July and October, and
another one occurred from November to December. Figure 2.1 shows the monthly frequencies of
the occurrence of tropical cyclones in the western North Pacific and the South China Sea in 2010.

During the year, seven tropical cyclones made landfall over Mainland China, with two of them
making landfall over the south China coast within 300 km of Hong Kong. One tropical cyclone
crossed Taiwan, two made landfall over the Korean Peninsula, two made landfall over Japan, two
traversed the Philippines and another two made landfall over Vietnam.

The most intense tropical cyclone in 2010 was Super Typhoon Megi (1013). Megi had an
estimated maximum sustained wind speed of 270 km/h and a minimum sea-level pressure of
895 hPa (Table 4.1) when it was located over the western North Pacific about 590 km northeast of
Manila (Fig. 2.3). Megi was the only super typhoon (maximum sustained wind speed of 185 km/h
or above near the centre) in the region during 2010. It was also the most intense tropical cyclone in
the region since Super Typhoon Tip in October 1979.

The track of Severe Tropical Storm Lionrock (1006) was the most complicated in 2010.
Lionrock formed over the northern part of the South China Sea on 28 August. Under the influence
of another two tropical cyclones Kompasu (1007) and Namtheun (1008) over the western North
Pacific, Lionrock changed its track twice and affected Hong Kong in two separate episodes.
Figures 2.4 and 2.5 show respectively the tracks and a satellite image of the three tropical cyclones.

In December, a tropical depression moved east into the central North Pacific, after forming
over the western North Pacific just west of the International Date Line. It was the last tropical
cyclone of the year.

Partly due to the stronger than normal subtropical ridge of high pressure over the western
North Pacific, which suppressed convection over the region, the number of tropical cyclones over
the western North Pacific and the South China Sea was fewer than normal in 2010.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst the 18 tropical cyclones in 2010, 11 occurred inside Hong Kong’s area of
responsibility (i.e. the area bounded by 10°N, 30°N, 105°E and 125°E), less than the 30-year
(1971-2000) annual average of 15.4 (Table 2.1). Seven of these 11 tropical cyclones developed
within Hong Kong’s area of responsibility. Altogether, 276 tropical cyclone warnings to ships and
vessels were issued by the Hong Kong Observatory in 2010 (Table 4.2).
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2.1.3 Tropical cyclones over the South China Sea

Nine tropical cyclones affected the South China Sea (i.e. the area bounded by 10°N, 25°N,
105°E and 120°E) in 2010. Four of them formed over the area. Five moved into the South China
Sea from the western North Pacific.

2.1.4 Tropical cyclones affecting Hong Kong

In 2010, the typhoon season in Hong Kong started on 15 July when Severe Tropical Storm
Conson (1002) moved across the South China Sea and necessitated the issuance of the Standby
Signal No.1. The typhoon season ended on 22 October as Typhoon Megi moved away from Hong
Kong and all tropical cyclone warning signals were cancelled.

Five tropical cyclones affected Hong Kong during 2010 (Figure 2.2), less than the average
number of 6.5 (Table 2.2). These five tropical cyclones were Typhoon Conson (1002) and
Typhoon Chanthu (1003) in July, Severe Tropical Storm Lionrock (1006) in August - September,
Severe Typhoon Fanapi (1011) in September and Super Typhoon Megi (1013) in October. The
Strong Wind Signal No. 3 was issued during the passages of Chanthu, Fanapi and Megi, which was
the highest tropical cyclone warning signal in 2010. Conson and Lionrock only necessitated the
issuance of the Standby Signal No. 1 in Hong Kong.

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 2010 was 833.1 mm (Table
4.8.1). This was 12% above the normal of 745.5 mm and accounted for some 35% of the year’s
total rainfall of 2371.7 mm.

Severe Typhoon Fanapi, which affected Hong Kong on 19-21 September, brought 246.6 mm
of rainfall to the Hong Kong Observatory Headquarters, and was the wettest tropical cyclone in
2010.

Heavy rain and squally thunderstorms associated with the outer rainbands of Typhoon
Chanthu affected Hong Kong and brought widespread flooding to the territory. On 22 July,
182.4 mm of rainfall was recorded at Hong Kong Observatory Headquarters, the highest daily
rainfall associated with tropical cyclone in 2010.

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 FEBRUARY

No tropical cyclone occurred over the western North Pacific and the South China Sea from
January and February.
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MARCH

Omais (1001) formed over the western North Pacific about 240 km east of Yap on 23 March
and moved west-northwestwards. It intensified into a tropical storm on the evening of 24 March
reaching its peak intensity with estimated maximum sustained winds of 65 km/h near its centre. It
turned to move northwards the next day. Omais weakened into a tropical depression during the
evening of 26 March and dissipated over the western North Pacific to the east-northeast of Luzon
the following day.

APRIL TO JUNE

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

JULY

Conson (1002) formed as a tropical depression over the western North Pacific about 1 200 km
east of Manila early on 12 July. Moving westwards, it intensified into a severe tropical storm that
evening. Conson crossed the southern part of Luzon during the night of 13 July. It moved
west-northwestwards across the South China Sea on 14 July but took on a more westerly track the
following day. Conson moved in a northwest to west-northwest direction on 16 July. It intensified
into a typhoon in the afternoon reaching its peak intensity with estimated maximum winds of
120 km/h near its centre. Conson skirted the coast of southwestern Hainan that night. It crossed
Beibu Wan on 17 July, making landfall over the coast of northern Vietnam that evening and
gradually weakening into a tropical storm. Conson weakened further into a tropical depression
next morning and dissipated inland thereafter. According to press reports, at least 26 people and
two people were killed in the Philippines and Hainan Island respectively, while 17 people were
missing in Vietnam during the passage of Conson.

Chanthu (1003) formed as a tropical depression over the central part of the South China Sea
about 900 km south-southeast of Hong Kong on 19 July. It moved generally northwestwards
across the northern part of the South China Sea. Chanthu intensified into a typhoon to the east of
Hainan Island in the early hours of 22 July, reaching its peak intensity with estimated maximum
sustained winds of 120 km/h near its centre. Chanthu made landfall near Zhanjiang that afternoon
and weakened into a severe tropical storm that evening. It moved across Guangxi on 23 July and
eventually dissipated inland that night. According to press reports, Chanthu brought rainstorms to
Guangdong where at least two people were killed.

A tropical depression formed over the western North Pacific about 170 km west of Okinawa on
19 July and moved generally north-northwestwards. The estimated maximum winds reached
45 km/h near its centre. The tropical depression dissipated over the East China Sea the next day.
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AUGUST

On 8 August, Dianmu (1004) formed as a tropical depression over the western North Pacific
about 530 km southeast of Taibei. It moved northwards and gradually intensified to a severe
tropical storm reaching its peak intensity with estimated maximum sustained winds of 90 km/h
near its centre on 9 August. It turned to move northeastwards across Jeju and the southeastern part
of the Republic of Korea on 11 August and weakened into a tropical storm. Dianmu moved across
the Sea of Japan on 12 August. It became an extra-tropical cyclone to the east of Japan that
evening. According to press reports, five people were killed and around 130 houses were flooded
in the Republic of Korea during the passage of Dianmu.

Mindulle (1005) formed as a tropical depression over the northern part of the South China Sea
about 300 km east of Xisha on 22 August and moved westwards. It turned west-northwest and
intensified gradually into a severe tropical storm the next day. On 24 August, Mindulle reached its
peak intensity with estimated maximum sustained winds of 105 km/h near its centre. It moved
northwestwards across Beibu Wan that day and made landfall over northern Vietnam in the
evening. It subsequently dissipated over Laos on 25 August.

Lionrock (1006) formed as a tropical depression over the northern part of the South China Sea
about 600 km south-southeast of Hong Kong on 28 August and moved northwestwards. It
intensified into a tropical storm the next day and turned to the north. Lionrock moved eastwards on
30 August and intensified into a severe tropical storm with maximum sustained winds of 90 km/h
near its centre. Lionrock moved east-northeastwards over the northeastern part of the South China
Sea on 31 August, but turned to move generally northwestwards across the northeastern part of the
South China Sea on 1 September. It made landfall over the coast of southern Fujian on
2 September and weakened into a tropical storm. Lionrock then moved generally westwards and
subsequently dissipated over Guangdong on 3 September. According to press reports, Lionrock
brought rainstorms to Guangdong where at least 165 houses collapsed.

Kompasu (1007) formed as a tropical depression over the western Pacific about 1 280 km
southeast of Okinawa on 29 August and moved northwestwards. It gradually intensified and
became a typhoon to the southeast of Okinawa on 31 August, with maximum sustained winds of
145 km/h near its centre. Kompasu moved north across the seas to the west of Jeju on 1 September.
It turned to move northeastwards crossing the Korean Peninsula and entering the Sea of Japan on
2 September and weakened into a tropical storm. Kompasu became an extra-tropical cyclone over
the Sea of Japan the following day. According to press reports, Kompasu caused the death of five
people in the Republic of Korea and power outage to tens of thousands of homes. More than 60
international flights were cancelled or delayed.

Namtheun (1008) formed as a tropical depression over the southern part of the East China Sea
about 160 km northeast of Taibei on 30 August and moved west-southwestwards. It intensified
into a tropical storm that evening, reaching its peak intensity with maximum sustained winds of
65 km/h near its centre. Namtheun moved across the Taiwan Strait on 31 August and weakened
into a tropical depression. It dissipated over the coastal waters of southeastern China to the east of
Xiamen on 1 September.
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SEPTEMBER

Malou (1009) formed over the western North Pacific about 490 km southeast of Okinawa on
3 September and moved west-northwestwards. It intensified into a tropical storm the next day.
Malou turned to move northwards on 5 September. It reached its peak intensity with maximum
sustained winds of 85 km/h near its centre on 6 September and turned to move northeastwards.
Malou crossed the Sea of Japan the following day. It then made landfall over central Honshu on
8 September and became an extra-tropical cyclone to the east of Japan on 9 September. According
to press reports, an oil rig at Bo Ha was tilted by strong winds to about 45 degrees. All affected
were rescued.

Meranti (1010) formed as a tropical depression about 190 km south-southeast of Gaoxiong on
8 September and moved westwards. It intensified into a tropical storm on 9 September and turned
to move northwards. Meranti intensified into a severe tropical storm that evening, reaching its
peak intensity with maximum sustained winds of about 110 km/h. Meranti made landfall over the
coast of southeast China on 10 September and gradually dissipated over Zhejiang that evening.
According to press reports, Meranti triggered landslides in Taitung County in southeastern Taiwan,
trapping about 700 people there. In Quanzhou, Fujian, three people were killed and over
350 houses collapsed. The direct economic losses amounted to 100 million RMB.

Fanapi (1011) formed as a tropical depression over the western North Pacific about 710 km
south of Okinawa on 15 September and moved northwestwards. It intensified into a tropical storm
that evening. Fanapi intensified into a severe tropical storm on 16 September and moved
northeastwards slowly. It resumed a northwesterly track on 17 September and intensified into a
typhoon to the east of Taiwan. Fanapi intensified further into a severe typhoon on 18 September,
reaching its peak intensity with estimated maximum sustained winds of 165 km/h near its centre
and turning to move generally westwards. It crossed Taiwan on 19 September and weakened into a
typhoon. Fanapi crossed the Taiwan Strait that night and made landfall over the coastal areas of
southern Fujian on 20 September. Fanapi then gradually weakened and tracked westwards across
southern China and finally dissipated near Guangzhou on 21 September. According to press
reports, Fanapi caused the death of two people in Taiwan, and another 33 people being killed and
42 people missing in Guangdong.

Malakas (1012) formed as a tropical depression over the western North Pacific about 520 km
north of Guam on 21 September and moved generally west-northwestwards. It intensified into a
tropical storm the next day. Malakas turned to move northwards on 23 September and gradually
intensified into a typhoon on 24 September. It turned to move north-northeastwards on
25 September and intensified into a severe typhoon, reaching its peak intensity with estimated
maximum sustained winds of 155 km/h near its centre. Malakas became an extra-tropical cyclone
over the western North Pacific to the east of Japan that evening.

OCTOBER

A tropical depression formed over the Beibu Wan about 110 km west-northwest of Sanya on
5 October and was slow moving. The tropical depression remained weak with maximum sustained
winds of 45 km/h near the centre. It dissipated over the coastal waters of western Hainan on
7 October.
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Megi (1013) formed as a tropical depression over the western North Pacific about 450 km
west-southwest of Guam on 13 October and moved west-northwestwards. It intensified into a
tropical storm that evening. On 15 October, Megi moved northwestwards and gradually intensified
into a typhoon over the Pacific to the east of the Philippines. Megi moved west-northwestwards
the next day. It turned to move west-southwestwards and became a super typhoon on 17 October,
reaching its peak intensity with maximum sustained winds of about 270 km/h near its centre. Megi
crossed Luzon on 18 October and weakened into a severe typhoon. It moved generally westwards
across the South China Sea on 19 October, but turned to move generally northwards for the next
four days. Megi weakened into typhoon over the northeastern part of the South China Sea on
22 October. It made landfall over the coast of Zhangpu, Fujian on 23 October and weakened into a
severe tropical storm. Megi continued to move further inland and dissipated on the morning of
24 October. According to press reports, Megi caused the death of at least 36 people in the
Philippines, and the death of at least 13 people with 26 others missing in Taiwan. A freighter and a
fishing boat sank in the waters of Fujian and Zhejiang respectively, with one person killed and
20 others missing.

A tropical depression formed over the western North Pacific about 690 km west of Wake
Island on 21 October and moved west-northwestwards. The maximum sustained winds near the
centre of the tropical depression were around 55 km/h. The tropical depression turned to move
east-northeastwards on 23 October and dissipated over the western North Pacific to the
west-northwest of Wake Island that evening.

Chaba (1014) formed as a tropical depression over the western North Pacific about 810 km
north of Yap on 22 October and moved westwards at first. It turned to move southwestwards the
next day. Chaba took on a northwesterly track on 24 October, gradually intensifying. Chaba
became a severe tropical storm on 25 October and a typhoon to the south-southeast of Ryukyu
Islands the next day. It turned north on 27 November and intensified further into a severe typhoon,
reaching its peak intensity with maximum sustained winds of about 175 km/h near its centre.
Chaba turned to move northeast on 28 October. It gradually weakened into a severe tropical storm
and crossed the seas to the south of Japan on 30 October. Chaba became an extra-tropical cyclone
over the western North Pacific to the east of Honshu on 31 October.

NOVEMBER

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

DECEMBER

A tropical depression formed over the western North Pacific about 1 360 km east of Wake
Island on 19 December and moved mainly southwards. The maximum sustained wind near its
centre was about 55 km/h. The tropical depression turned to move eastwards across the
International Date Line into the central North Pacific the following day and intensified into a
tropical storm.

Note: Casualties and damage figures were compiled from press reports.
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Figure 2.1 Monthly frequencies of the occurrence of tropical cyclones in the western North
Pacific and the South China Sea in 2010 (based on the first occurrence of the
tropical cyclone in the month).
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Figure 2.2 Tracks of the flve troplcal cyclones affecting Hong Kong in 2010.
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Figure 2.3 Infra-red satellite imagery at 8 p.m. on 17 September 2010 of Super
Typhoon Megi (1013) at peak intensity. Megi, the most intense tropical
cyclone in 2010, was centred over the western North Pacific about
590 km northeast of Manila with an estimated maximum sustained winds
of 270 km/h and a minimum sea-level pressure of 895 hPa at that time.

(I [ R 0 T e gy 27 RS -2 (MTSAT-2) = )

[The satellite imagery was originally captured by the Multi-functional Transport Satellite-1R
(MTSAT-2) of Japan Meteorological Agency (JMA).]
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Figure 2.4 Tracks of Lionrock (1006), Kompasu (1007) and Namtheun (1008).
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Figure 2.5 Infrared satellite image showing the three tropical cyclones, Lionrock,
Namtheun and Kompasu at 8 p.m. on 31 August 2010.

[The satellite imagery was originally captured by Multi-functional
Transport Satellite-2 (MTSAT-2) of Japan Meteorological Agency

(IMA) ]
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TABLE 2.1 M NTHLY 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

= _ F| {77 Month W
Ven [ A=A [P [ A [ A =LA T (A A A= AT =T 1ol
Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct Nov Dec
1961 3 5 2 5 4 3 1 1 24
1962 3 4 5 4 1 3 20
1963 3 3 3 2 2 13
1964 1 1 5 3 6 3 6 1 26
1965 1 2 3 4 3 2 1 16
1966 2 5 2 3 2 2 1 17
1967 1 1 1 2 6 1 2 3 17
1968 2 4 2 1 3 12
1969 3 3 4 1 11
1970 1 2 2 3 4 5 3 20
1971 1 2 2 5 3 3 4 20
1972 1 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
2010 3 4 2 2 11
rﬁ'J* 0.1 0.0 0.1 0.2 0.7 14 2.5 3.1 25 24 1.6 0.7 154

Normal*

*1971-2000 % {5 t5ffl - 1971-2000 Climatological normal.
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Section3 TROPICAL CYCLONES AFFECTING HONG KONG IN 2010

3.1 Typhoon Conson (1002): 12 — 18 July 2010

Conson was the first tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal by Hong Kong Observatory in 2010.

Conson formed as a tropical depression over the western North Pacific about
1 200 km east of Manila early on 12 July. Moving westwards, it intensified into a tropical
storm that afternoon and further developed into a severe tropical storm in the evening.
Conson crossed the southern part of Luzon during the night of 13 July and entered the South
China Sea the following morning. Conson moved west-northwestwards on 14 July but took
on a more westerly track across the South China Sea the following day. It moved
west-northwest to northwest on 16 July and intensified into a typhoon that afternoon,
reaching its peak intensity with estimated maximum winds of 120 km/h near its centre.
Conson made landfall near Sanya, Hainan Island that evening and skirted the coast of
southwest Hainan that night. It crossed Beibu Wan and weakened into a severe tropical
storm on the morning of 17 July, making landfall over the coast of northern Vietnam that
evening and weakening into a tropical storm at night. Conson weakened further into a
tropical depression next morning and dissipated inland thereafter. According to press reports,
Conson brought rainstorms to the Philippines, where at least 26 people were killed and
60 others injured. In Hainan Island, at least two people were killed, 570 000 people affected
and the direct economic losses amounted to 240 million RMB. In Vietnam, 17 people were
missing with more than 600 homes and 43 fishing vessels damaged.

In Hong Kong, the Standby Signal No. 1 was issued at 7:20 p.m. on 15 July when
Conson was about 640 km south of Hong Kong. Local winds were moderate easterlies that
evening, becoming fresh offshore and strong on high ground that night. Conson was closest
to Hong Kong at around 8 p.m. that evening when it was about 630 km to the south. At the
Hong Kong Observatory Headquarters, the lowest instantaneous mean sea-level pressure of
1006.2 hPa was recorded earlier between 3:42 p.m. and 5:42 p.m. that day. Local winds
became moderate to fresh east to southeasterlies on 16 July and were strong on high ground.
All tropical cyclone warning signals were cancelled at 9:15 p.m. on 16 July as Conson
gradually moved away from Hong Kong. The maximum winds recorded at various stations
during the passage of Conson are given in Table 3.1.1.

The weather in Hong Kong was cloudy with sunny intervals on 15 July, but there
were also a few showers and isolated thunderstorms. Under the influence of the outer
rainbands of Conson, squally showers and thunderstorms affected Hong Kong on 16 July.

The windscreen of a van was damaged by a fallen tree trunk in Tuen Mun during the
passage of Conson. Fortunately no one was injured.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Conson is given in Tables 3.1.2 and 3.1.3 respectively. Figures 3.1.1 — 3.1.4
show respectively the track of Conson, the rainfall distribution for Hong Kong, a satellite
imagery of Conson and a related radar imagery.
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B P AT e

mum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone
warning signal for Conson was in force

2 iy e R T
Hi (2B 1.1 Maximum Gust Maximum Hourly Mean Wind
. . BT et FIE/ | P el et Fr3v]/ | T
station (See Fig. 1) " G | A ! f CEUE | 15 !
Direction Speed(km/h) | Date/ | Time Direction Speed (km/h) | Date/ | Time
Month Month
e Bluff Head o ik | ESE 59 15/7 [22:23] fuply | SE 31 16/7 | 05:00
(#F2) (Stanley)
MBS Central Pier TN EH SE 51 15/7 | 22:53 il E 31 16/7 |12:00
=y Cheung Chau o il | ESE 81 16/7 | 12:12 ] ploply gl | ESE 40 16/7 |12:00
Tk PR | ESE 40 16/7 |13:00
Sl |Cheung Chau Beach |l frfp | ESE 88 167 |12:12] 0 E 34 16/7 |12:00
S99 Cheung Sha Wan | ls fi i | ESE 49 16/7 | 14:16 | fupl i | ESE 14 16/7 |12:00
Nk gl | ESE 14 16/7 |13:00
T Green Island N SE 85 16/7 | 14:10 | Jd=1Hig | ENE 34 16/7 |13:00
i Hong Kong fuply | SE 65 16/7 [12:29] Tfuply | SE 38 16/7 [12:00
IS International Airport
i Kai Tak Bk gl | ESE 59 16/7 | 17:57 | g ik | ESE 27 16/7 |13:00
i King's Park A e | ESE 43 16/7 | 12:49 | ploplyfiiph | ESE 20 15/7 | 23:00
WAZL Lau Fau Shan N SE 72 16/7 |14:41 | R SE 23 16/7 | 15:00
i Ngong Ping i E 142 15/7 |22:50] 3 E 75 15/7 | 23:00
158 North Point i E 47 16/7 [12:03] E 27 16/7 |13:00
7y Peng Chau iy s 58 16/7 |14:11 | gk il | ESE 23 15/7 | 23:00
T Ping Chau e e | ESE 45 15/7 |23:25] upy | SE 9 16/7 |19:00
TIEs Sai Kung i | SE 54 16/7 | 14:19 | f gk iy | SSE 27 16/7 | 00:00
Yy Sha Chau Bk P | SSE 70 16/7 |14:25] gy | SE 34 16/7 |13:00
V) BB Sha Lo Wan i | SE 70 15/7 |22:56| E 25 16/7 | 11:00
1PE! Sha Tin ﬁ\l(ip“'ﬁ(ip[ SSE 47 15/7 |23:23 ﬁ\l(ip“'ﬁm SSE 14 16/7 |13:00
Tl Shek Kong il E 49 16/7 |10:35 il E 19 16/7 |13:00
e B S | Star Ferry FuFk fjFk | SSE 62 167 [18:02| T E 30 16/7 |12:00
(Kowloon)
£ Ta Kwu Ling i E 45 16/7 |14:00] 3 E 19 16/7 |14:00
i Tai Mei Tuk ey | SE 68 16/7 | 14:32 W E 31 16/7 |14:00
KpE| Tai Mo Shan i | SE 79 16/7 00:07| gy | SE 58 16/7 |01:00
I Tap Mun e i | ESE 58 15/7 |23:22] gy | SE 23 16/7 | 00:00
Al Tate's Cairn iy s 68 16/7 [18:11] ey | SE 38 15/7 |23:00
7 ik Ml | SSW 68 16/7 |18:16
HIEHT Tsak Yue Wu Pipk i ssw| 31 16/7_[18:25 | ploplfriply | SSE 9 16/7 [13:00
SRR Tseung Kwan O B | SE 43 16/7 |14:11] vy | SE 13 16/7 | 11:00
T Fti [Tsing YishellOil | jhfy | SE 56 15/7 |23:04| Tfufly | SE 23 16/7 |13:00
bl Depot
{FMET 75 ¥ | Tuen Mun & S 75 16/7 (14227 NPy | SE 22 16/7 |15:00
Government Offices
%ﬁy%,ﬁ,& Waglan Island N SE 85 15/7 |22:16| FNEy SE 40 15/7 |23:00
W |Wetland Park Bk frii | SSE 49 16/7 |14:39 | g ik | ESE 20 16/7 |12:00
Bk Wong Chuk Hang fupl | SE 58 16/7 |04:30| g E 19 15/7 [23:00
A i | ESE 19 16/7 |12:00
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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 Conson

Hir (2B 3-1.2) S EdL SRR | EEPYEIER)

Station (See Fig. 3.1.2) 15 Jul 16 Jul Total(mm)
i
Hong Kong Observatory 8.4 17.8 26.2
~P¥' Cheung Chau (CCH) 3.5 17.5 21.0
7B
Hong Kong International Airport (HKA) 1.1 16.9 18.0
NO5 5 H Fanling 16.5 [7.0] [23.5]
N13 47 ¥ High Island 105 10.5 21.0
Ko4 % ¢ 7 Jordan Valley 11.0 13.5 24.5
Nos 2t 8]  Kwai Chung 17.0 16.0 33.0
H12 4 [I] B Mid Levels 21.5 27.0 48.5
H21 3= < ¥ Repulse Bay 6.0 15.0 21.0
SHA V) [ Sha Tin 6.5 16.5 23.0
H19 A7 F ¥ Shau Kei Wan 5.0 9.0 14.0
SEK 71 [#  Shek Kong 2.5 215 24.0
KOs fx %' i So Uk Estate 145 135 28.0
PLC ~ X B Tai Mei Tuk [3.0] 12.5 [15.5]
R21 H: 7; | Tap Shek Kok 9.0 15.5 24.5
N17 N 3] Tung Chung 12.0 16.0 28.0
R27 v Yuen Long 2.0 22.0 24.0

=[] SURTTRE D IR
F\Iote .

[ ] based on incomplete hourly data.

#3.1.3  RAGYE AN - ﬁiﬁi’i?“ﬁﬁﬁ’?ﬁﬁfﬁﬁ"@ﬁﬁgi%@Eﬁ*@“%’ﬁﬁ

Table 3.1.3  Times and heights of the maximu

sea level and

he maximum storm surge

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

B GERELERT) )
FE (A FE Maximum sea level
s (R 1.1

(above chart datum)
Station (See Fig. 1.1)

BRI (SR )
M£<imum storm surge
(above astronomical tide)

TR Lk SR | FI G |
eight (m) | Date/Month| Time | Height (m) | Date/Month| Time
#£0p] | Quarry Bay 2.16 16/7 13:05 0.16 15/7 22:20
T8 Shek Pik 2.22 16/7 11:06 0.25 16/7 17:33
AEHEF | Tai Miu Wan 2.03 16/7 10:34 0.16 16/7 10:15
i (Tai Po Kau 2.29 16/7 13:55 0.29 16/7 15:19
;J:é,ﬁ]lé' Tsim Bei Tsui 2.64 16/7 12:48 0.27 16/7 19:43
ﬁﬁ%ﬁﬁ, Waglan Island 2.13 16/7 12:39 0.15 15/7 21:52




44

100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E i
35N s 44 HONG KONG OBSERVATORY 35°N
TG Super Typhoon
e i, Severe Typhoon
g Typhoon
ﬁ?ﬂ%ﬂ’f‘fﬂéﬁ“ Severe Tropical Storm
R ity L Tropical Storm B
30°N M%ﬂ{‘%ﬁl} Tropical Depression 30°N
T H il S S e (0 8 (T e ] L2/ )
Daily Positions at 00 UTC(08 HKT) 13 14
A NRHATIE ——
Intermediate 6-hourly Positions .
25°N kY 25N
. &
5
20°N - & 20°N
qg?"
: 15
g ~
15°N #E4800% 15°N
4 F T~
Conson
10°N 10°N
5°N 5°N
100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E
ﬁ‘?ﬂ' 3.1.1 e (1002) &= Ezif’—‘ i‘;{sjﬂihu El4 Z pi=A r EIF[JM wﬁgﬂl o
Figure 3.1.1 Track of Conson (1002) on 12 — 18 July 2010.
GETHE HE JK JKTKK fﬂ_n.-m\ — ’|“ »

GEHE HE JK JK KK
[ﬁ' 3.1.2 TF- FE A D= A EIEJFJ
Figure 3.1.2  Rainfall distribution on 15 — 16 Ju

;_s:

T iiJngK.u T
o ‘ S
| s

H21e

il
™

R X

la
L& |
servalory,

RRERH
| HONG KONG OBSERVATORY

| o 1 ¥ %

Rain-gauge station

El %

El 7] erT(—a | El'[ﬁ\?ﬂ'"f BRI ) o
ly 2010 (isohyets are in millimetres).



45

&7
i 3.1.3  RREZE D Fe FOE S LI 6 RO IHGER O - H
AR EE R ML o o I G ER R R E S T 120 2
Figure 3.1.3 Infra-red satellite imagery at 6 p.m. on 16 July 2010 of Typhoon Conson at

its peak intensity with estimated maximum sustained winds of
120 kilometres per hour near its centre.

(IG5 [REF I TR S0 S0 21 B2 S iy -2 (MTSAT-2) © ]
[The satellite imagery was originally captured by the Multi-functional Transport Satellite-2
(MTSAT-2) of Japan Meteorological Agency (JMA).]
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TFe FE S AT 6 RS R G o B R
9B TR
Radar imagery at 6 p.m. on 16 July 2010. Squally showers

associated with the outer rainbands of Conson were affecting Hong
Kong around that time.
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3.2 Typhoon Chanthu (1003): 19 — 23 July 2010

Chanthu was the second tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal by the Hong Kong Observatory in 2010.

A tropical depression formed over the central part of the South China Sea about
900 km south-southeast of Hong Kong on 19 July and moved generally northwestwards. It
intensified into a tropical storm on 20 July and was named Chanthu, turning to move
westwards for a while that evening. Chanthu intensified into a severe tropical storm and
resumed a northwesterly track on 21 July across the northern part of the South China Sea.
Chanthu intensified into a typhoon to the east of Hainan Island in the early hours of 22 July,
reaching its peak intensity with estimated maximum sustained winds of 120 km/h near its
centre. It made landfall near Zhanjiang that afternoon and weakened into a severe tropical
storm that evening. Chanthu moved across Guangxi on 23 July. It weakened into a
tropical storm that morning and a tropical depression in the evening. Chanthu eventually
dissipated inland that night. According to press reports, Chanthu brought rainstorms to
Guangdong where at least two people were killed and over 2 900 houses collapsed. The
total economic losses amounted to 2.21 billion RMB.

In Hong Kong, the Standby Signal No. 1 was issued at 12:15 p.m. on 20 July when
Chanthu was about 540 km south-southeast of Hong Kong. Local winds were moderate
easterlies that afternoon, occasionally strong on high ground that night. As Chanthu moved
closer and intensified, winds freshened from the east on 21 July and became strong on high
grounds. The Strong Wind Signal No. 3 was issued at 4:40 p.m. when Chanthu was centred
about 400 km to the south-southwest. Chanthu was closest to Hong Kong at about 5 a.m. on
22 July passing about 330 km to the southwest. At the Hong Kong Observatory
Headquarters, the lowest instantaneous mean sea-level pressure of 1005.2 hPa was recorded
at 5:06 a.m. that day. Local winds were strong offshore and on high ground in the morning
on 22 July and turned to southeasterlies during the day. As Chanthu moved gradually away
from Hong Kong, the No. 3 Signal was replaced by the Standby Signal No. 1 at 11:40 a.m.
All tropical cyclone warning signals were cancelled at 2:40 p.m. as local winds subsided
further that afternoon. The maximum winds recorded at various stations and the periods of
strong winds during the passage of Chanthu are given in Tables 3.2.1 and 3.2.2 respectively.

Affected by the subsidence zone ahead of Chanthu, the weather in Hong Kong was
fine and very hot on 20 July. Under the influence of the outer rainbands of Chanthu, there
were squally showers and thunderstorms in the following two days. Heavy rain affected
Hong Kong in the afternoon on 22 July and the Amber, Red and the first Black Rainstorm
Warning Signal this year were issued at 4:35 p.m., 5:20 p.m. and 5:30 p.m. respectively.
The Special Announcement on Flooding in the northern New Territories and the Landslip
Warning were also issued at 5:40 p.m. and 6:10 p.m. respectively.
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In Hong Kong, a passer-by was injured by fallen objects blown off by winds in
Sham Shui Po. A section of a 20-metre tall tree fell in Tsuen Wan on 21 July, fortunately no
one was injured. The heavy rain during the afternoon on 22 July resulted in at least
42 reports of flooding and seven reports of landslips. During the period when the rainstorm
warnings were in force, there were widespread flooding in Hong Kong Island, Kowloon and
the New Territories and the flooding was most severe in the northern part of the New
Territories. Four people were killed by the flood water in Sheung Shui, Tai Po and Sha Tin
and tens of people were injured. At the Hong Kong International Airport, two flights were
diverted due to adverse weather.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Chanthu is given in Tables 3.2.3 and 3.2.4 respectively. Figures 3.2.1 - 3.2.6
show respectively the track of Chanthu, the rainfall distribution for Hong Kong, hourly
rainfall recorded at the Hong Kong Observatory, time series of the wind speed recorded at
Cheung Chau, a satellite imagery of Chanthu and a related radar imagery.
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Table 3.2.1  Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when tropical cyclone warning
signals for Chanthu were in force

ek il e fﬁrf =] T ISR
Yﬁ (‘%E{Jﬁ%ﬁ' 1) Maximum Gust Maximum Hourly Mean Wind
B W | F | B i Wl | ERI/ | R
Station (See Fig. 1.1) (ZEVE) | HlD (CEVE | A
Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) |Month (km/h) Month
Fiffes] [BIuff Head ¥ T | ESE 59 2217 |09:29| fu i fijjis | ESE 40 22/7 | 07:00
(FF2) (Stanley)
[l IZBiSpE |Central Pier il E 54 21/7 |14:03] E 27 22/7 | 03:00
Bl Cheung Chau BN f5ipl | ESE 68 21/7 [23:35] fupy | SE 52 22/7 | 08:00
Sy [Cheung Chau Beach W | E 67 21/7 [23:19] g E 51 22/7 | 08:00
=959 |Cheung Sha Wan Bk [ESE] 47 217 [13:49] E 14 22/7 | 08:00
e Green Island oIfeifs [ENE] 76 21/7 [13:50] i~ | NE 43 21/7 | 22:00
i Hong Kong e i | ESE 68 2217 |08:36| fu i il | ESE 36 22/7 | 09:00
BFEESH),  |International Airport
il Kai Tak i E 68 217 [13:45] E 31 22/7 | 08:00
'ﬁd i King's Park TN RN | ESE 65 21/7 |13:48| Gk i | ESE 22 22/7 | 08:00
#3711 |Lau Fau Shan B | s 52 227 [13:32] @ | E 23 21/7 | 11:00
e Ngong Ping i E 131 217 [22:36] g E 87 21/7 [ 16:00
15 North Point i E 56 217 [13:49] g E 25 2177 [ 23:00
g pu Peng Chau BN ik | SSE 62 227 [13:03] E 36 21/7 [ 18:00
T pu Ping Chau fuply | SE 43 2417 |14:32[ oy gl | ESE 12 22/7 | 11:00
o i | ESE 12 227 [13:00
I Sai Kung B | SE 68 2217 [09:41 5 frifly | SSE 31 22/7 | 12:00
yppu Sha Chau B by P | SSE 72 22/7 [13:06] fup | SE 45 22/7 | 08:00
Vi |Sha Lo Wan TNEE 65 22/7 |08:36] M E 27 22/7 | 07:00
i | SE 27 22/7 | 09:00
B Sha Tin i | SE 47 217 [14:21] gy | SE 22 22/7 | 08:00
1k Shek Kong Nl |ESE| 43 217 1413 E 23 227 | 02:00
Jutfd [Star Ferry (Kowloon) wo|E 67 217 (1350 E 31 22/7 | 10:00
i [TaKwu Ling it E 40 2217 |0451] g E 16 22/7 | 05:00
S |Tai Mei Tuk EN It | ESE 75 2217 [09:52| ] f5ipk | ENE 34 21/7 [18:00
e[ [Tai Mo Shan BNl | ESE| 110 21/7 [13:57] gy | SE 76 21/7 | 15:00
FF Tap Mun i | SE 56 22/7 [10:49] gy | SE 31 22/7 | 11:00
gyl [Tate's Caim B ik | SSE 96 21/7 [13:50| gy feigh | ESE 45 2177 [ 23:00
HIfu  [Tsak Yue Wy P ipk i [Ssw| 38 2217 |11:49| g I fiik | ENE 12 2177 [19:00
i E 12 227 | 04:00
SR |Tseung Kwan O B | SE 58 21/7 [13:41] gy | SE 14 22/7 | 14:00
& §b4L [ Tsing Yi Shell Oil py | SE 72 2477 |13:56 sy frfjis | ESE 23 22/7 |13:00
I Depot
FTAAETf [Tuen Mun N TRl | ESE 58 22/7 |07:17| NP SE 25 22/7 ] 09:00
F“, = Government Offices TN SE 25 22/7 ]10:00
)ff‘u%,ﬁ,& Waglan Island NH SE 67 21/7 |13:28| Nk i | ESE 43 22/7 | 08:00
1485 il |Wetland Park e Bl | ESE 45 217 [14:12] gy | SE 19 22/7 | 09:00
FisE  |wong Chuk Hang | ui“fiip [ENE| 54 217 [22:09] g E 22 2177 [ 23:00
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Table 3.2.2  Periods during which sustained strong winds were reached at the 8 reference
anemometers in the tropical cyclone warning system when warning signals
for Chanthu were in force

wFE Uﬂ’ G Eﬁ REePe Uél’ B EJJ:
Tﬁ (% Erﬂlﬁ‘ 1.1) First time strong wind speed” | Last tlme strong wmd speed” was
Station (See Fig. 1.1) was reached reached
FIE/E] (5 [ Feil FU/E] 75 [ Feil
Date/Month Time Date/Month Time
~W Cheung Chau 2117 10:52 2217 13:04
Fﬁiﬁ[ﬁﬁl@%‘ Hong Kong
K545 International 22/7 08:43 2217 13:09
"/ Z3
Airport
?T fl Kai Tak 21/7 13:48 21/7 13:51

*

1oV IR R ] [ 41-62 K

* 10-minute mean wind speed of 41- 62 km/h
2E R AR R S E IR A pOp ] o ETRE S BT HEEY (S
F %%w@ﬁo : i R
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 speeds in between the
times indicated.



52

#* 3.2.3 kﬁfﬁ%ﬁ@ T HR R &p\:‘v sfkpyﬁ %Q?ﬁﬁ‘%@g@ﬁj I £l
Table 3.2.3  Daily rainfall amounts recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Chanthu
B (ZRR 3.2.2) i S B L s B e s I A < e
Station (See Fig. 3.2.2) 20 Jul 21 Jul 22 Jul Total(mm)
=T
Hong Kong Observatory 0.0 29.6 182.4 212.0
~P" Cheung Chau (CCH) 0.0 19.5 115 31.0
[ s
Hong Kong International Airport (HKA) 0.0 28.4 9.8 38.2
NO5 B 4 Fanling 0.0 23.0 165.5 188.5
N3 i i ¥ High Island 0.0 225 75.5 98.0
Ko4 % ¥ 4 Jordan Valley 0.0 [32.0] 131.0 [163.0]
No6 % ] Kwai Chung 0.0 21.5 252.5 274.0
H12 4 || B Mid Levels 0.0 41.5 99.0 140.5
H21 18 7 ¥ Repulse Bay 0.0 46.0 118.0 164.0
No9 i) [l Sha Tin 0.0 445 159.0 203.5
H19 &7 F ¥ Shau Kei Wan 0.0 275 1315 159.0
SEK 7 [  Shek Kong 0.0 23.0 88.5 1115
Koe #x = 1 So UK Estate 0.0 24.0 254.5 278.5
R3L N X F Tai Mei Tuk 0.0 38.0 129.0 167.0
R2L " 7 ] Tap Shek Kok 0.0 275 13.0 40.5
N17 3] Tung Chung 0.0 29.5 12.0 415
R27 7 Y Yuen Long 0.0 12.0 46.5 58.5
B[] RTINS R A R
F\Iote ] based on incomplete hourly data.
%* 3.2.4

ST VT

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

BRI

Table 3.2.4  Times and heights of the maximum sea level and the maximum storm surge

FEES GEEEERT) F AR SV L)
H (I 1) Maximum sea level £<|mum storm surge
(above chart datum) (above astronomical tide)
Station (See Fig. 1.1)

8RO R ] E’%ﬁﬁ) FUH/EI Gy
elght (m) | Date/Month Time |ght (m) | Date/Month Time
I F19p] Quarry Bay 2.30 2217 06:24 0.19 2217 08:49
T lﬁﬁ? Shek Pik 2.35 227 05:53 0.25 2217 11:41
AR | Tai Miu Wan 2.15 2217 06:33 0.15 2217 08:54
*ﬁ[ Tai Po Kau 2.35 22[7 07:40 0.32 227 07:47
R E'P Tsim Bei Tsui 2.60 2217 06:11 0.25 22/7 10:02
% E,  Waglan Island 2.25 2217 06:29 0.09 2217 03:25
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Figure 3.2.1 Track of Chanthu (1003) on 19 — 23 July 2010.
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Figure 3.2.2 Rainfall distribution on 20 — 22 July 2010 (isohyets are in millimetres).
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Figure 3.2.3 Hourly rainfall amounts recorded at the Hong Kong Observatory
Headquarters on 22 July 2010.
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Figure 3.2.4  Trace of the 10-minute mean wind speed recorded at Cheung Chau automatic
weather station on 21-22 July 2010.
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Elo
Figure 3.2.5 Infra-red satellite imagery at 5 a.m. on 22 July 2010 of Typhoon Chanthu at

its peak intensity with estimated maximum sustained winds of
120 kilometres per hour near its centre.

(IR [IRER I TR S0 S0 2 M 2 a2 (MTSAT-2) © ]
[The satellite imagery was originally captured by the Multi-functional Transport Satellite-2
(MTSAT-2) of Japan Meteorological Agency (JMA).]
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' 3.2.6 TF- FESE T TR T 5 30 STvEE I o O

ST R T TSR RS L
Figure 3.2.6 Radar imagery at 5:30 p.m. on 22 July 2010. Under the influence

of the outer rainbands of Chanthu, heavy rain and squally
thunderstorms affected Hong Kong that afternoon.
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3.3  Severe Tropical Storm Lionrock (1006): 28 August - 3 September 2010

Lionrock was the third tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal by the Hong Kong Observatory in 2010.

Lionrock formed as a tropical depression over the northern part of the South China
Sea about 600 km south-southeast of Hong Kong on 28 August and moved northwestwards.
It intensified into a tropical storm the next day and then took a north to northeasterly track.
Lionrock slowed down and drifted east to east-southeastwards on 30 August. It intensified
into a severe tropical storm that evening, reaching its peak intensity with estimated maximum
sustained winds of 90 km/h near its centre. On 31 August, Lionrock speeded up and
gradually changed its course to the north-northeast. It adopted a northwesterly course the
following day and traversed the northeastern part of the South China Sea. After making
landfall over the coast of southern Fujian on 2 September morning, Lionrock weakened into a
tropical storm. It then moved generally westwards and subsequently dissipated over
Guangdong on 3 September afternoon. According to press reports, Lionrock brought
rainstorms to Guangdong where at least 165 houses collapsed and more than 10 000 hectares
of farmland inundated.

In Hong Kong, the Standby Signal No. 1 was issued at 10:35 a.m. on 29 August
when Lionrock was about 340 km southeast of Hong Kong. Local winds were moderate
northerlies that day and became occasionally strong on high ground the next day. All
signals were cancelled at 7:10 p.m. on 30 August as Lionrock moved away and did not pose a
threat to Hong Kong. Light to moderate northerlies generally prevailed for the next two
days. The winds turned to moderate westerlies on 2 September. The Standby Signal No. 1
was issued again at 8:40 p.m. on 2 September when Lionrock moved across southern China,
edging closer to Hong Kong once more. Local winds turned to the south on 3 September
and were occasionally fresh offshore. All tropical cyclone warning signals were cancelled
at 4:40 p.m. on 3 September as Lionrock dissipated over Guangdong. Lionrock was closest
to Hong Kong at about 2:00 p.m. on 3 September passing about 150 km to the
north-northwest. At the Hong Kong Observatory Headquarters, the lowest instantaneous
mean sea-level pressure of 1001.6 hPa was recorded at 4:57 p.m. on 30 August when
Lionrock was located about 340 km to the east-southeast. The maximum winds recorded at
various stations during the passage of Lionrock are given in Table 3.3.1.

Under the influence of the outer rainbands of Lionrock, there were isolated squally
thunderstorms on 29 August and 30 August. Under the subsidence ahead of Lionrock, it
was very hot with sunny periods in the following two days. The weather turned cloudy with
a few showers on 2 September. Rain became heavy at times with a few squally
thunderstorms the following day.

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

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Lionrock is given in Tables 3.3.2 and 3.3.3 respectively. Figures 3.3.1 - 3.3.4
show respectively the track of Lionrock, the rainfall distribution for Hong Kong, a satellite
imagery of Lionrock and a related radar imagery.
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#* 3.3.1 ;j)P Ei//-%?” YH%F“JF’ j}ﬂﬁ“ﬁ%ﬁﬁ%ﬁfﬁﬁfﬁ%@guﬁﬁ e
g~ gl ] T B LR
Table 3.3.1  Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when tropical cyclone warning
signals for Lionrock were in force
(a) BV~ SR [ F- FE 0T P EEA ]
First passage [29 — 30 August 2010]
frﬁ (é,fr}ﬁﬁ%[ 1.1) ﬁﬁ:‘ﬂﬁﬁrﬂ‘ ﬁﬁ;‘ﬁﬁ JEJ];j 18R
Station (See Fig. 1.1) Maximum Gust Maximum Hourly Mean Wind
B[ ] FH/ | T B[ B FIEL/ | FG T
o (CEVED| P | o (CEVED | HB |
Direction Speed Date/ |Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
RIEX ] Central Pier [l w 40 30/8 |15:23 [l w 22 30/8 |15:00
B Cheung Chau T frd= NNW | 34 30/8 |07:19] uEH SE 23 29/8 [19:00
= PPiie Cheung Chau Beach ﬁJ:ﬁ;ﬁ,ﬁJ ENE 34 30/8 |07:40| gk feiEh | ESE 19 29/8 |19:00
S0 Cheung Sha Wan i | sw 27 30/8 [14:14]  Fip sw 13 30/8 [15:00
Fp Green Island Fifd=NNW | 38 30/8 |08:46| " 1d*fid™| NNw 25 30/8 |07:00
W BIEESE [Hong Kong ik EsE | a7 | 208 |73 gt [ Nwo | 23 | 208 [15:00
International Airport
i Kai Tak Nk fripe | ESE 4 29/8 |17:16| fufkfiiEh | ESE 14 29/8 [18:00
EE King's Park = | N 27 20/8 [13:54] = N 13 29/8 |11:00
P Lau Fau Shan PR WNW| 31 30/8 |15:08| P> NW 23 30/8 |16:00
BT Ngong Ping = | NE 76 20/8 [17:43| ol frif | ENE 30 30/8 |10:00
5 North Point hoph i | ESE | 30 20/8_[16:53| 7y it | wsw 19 30/8 |15:00
i E 30 20/8 |17:21
oy Peng Chau 7= | NW 36 30/8 [15:03] i~ | Nw 20 30/8 [17:00
T Ping Chau = | NE 25 30/8 |08:23| {1451 | WNW 6 29/8 [12:00
] NNE| 25 30/8 |08:24] = N 6 29/8 |13:00
TIEd Sai Kung it E 45 29/8 |16:58| fud=fiid=| NNE 20 29/8 [14:00
P Sha Chau 1= N 36 30/8 |0s:08] = N 27 30/8_[09:00
V) R Sha Lo Wan il E 38 20/8 |17:35] i swW 14 29/8 [18:00
VPE Sha Tin Bk fRiEl | ESE 27 29/8 |17:16] fud™ NE 12 29/8 [14:00
e Shek Kong B E 30 20/18 |19:09| E 13 29/8 |19:00
uaaé«E,Jﬁ}Eﬂgl Star Ferry (Kowloon) 4 E 31 29/8 |17:10 [l W 23 30/8 |15:00
b T Ta Kwu Ling 4 E 31 29/8 |18:22 4 E 13 29/8 |19:00
AR Tai Mei Tuk - | NE 36 30/8 |09:42| ™ NE 19 30/8 [10:00
| Tai Mo Shan TR ™| NNE 4 30/8 [08:27| = N 27 30/8 |08:00
HA ] Tap Mun w | E 43 20/8 |16:03| fupkfiigh | ESE 19 29/8 |17:00
il Eu Tsak Yue Wu = | NE 31 20/8 [16:13| g1 =] NNE 16 29/8 [14:00
}H;m'ﬁi Tseung Kwan O d= | NE 36 20/8 |16:42 ﬁ“d“—lﬁfi NNW 12 29/8 [13:00
=Ry | ENE 12 29/8 [14:00
wd= | NE 12 29/8 |15:00
T & Fbiiiag | Tsing Yi Shell Fi= | NW 31 20/8 [13:17| 7= | NwW 14 29/8 [13:00
U QOil Depot [l w 14 30/8 |15:00
ﬁF’HP’fﬁﬁ—gﬁ Tuen Mun W E 40 298 (17:08 [ 1| WNW 14 30/8 |17:00
Government Offices
IRE Waglan Island = | NE 47 20/8 |1657| 4= N 23 30/8 |09:00
Vi [ Wetland Park 1= N 25 20/8 [13:52| = N 12 29/8 |14:00
F T Wong Chuk Hang H’I:I“*lr’.jﬁ’l WNW 34 30/8 |14:22 H’l:l“*lﬂlﬁ’{ WNW 14 30/8 |15:00

P (A=)

ISR

No data for Bluff Head (Stanley) and Tate's Cairn.
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Second passage [2 — 3 September 2010]

TR pIE 2 R

I g CEASRNE SRS
A CEBR LD Maxﬁ Bf% éUSt Maxi}rmﬁljjm Hjofﬁrly Mealnl%Vind
Station (See Fig. 1.1) i EMIEAGE iy EMIEAGE
U e | s | o CREUE | I |
Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
FeE (1) |BIUff Head (Stanley) | s 52 319 |17:30 | Fupkfeifk | SSE 34 3/9 | 18:00
[EBERE |Central Pier PR | ESE | 40 39 [17:29] i w 16 2/9 |21:00
7 W 16 29 |22:00
=g Cheung Chau iy | SE 49 39 [19:23] gy | SE 31 3/9 |20:00
= P PRE Cheung Chau Beach [l W 40 2/9 |21:39 [l W 25 2/9 [22:00
=P Cheung Sha Wan i R [ WSW 31 3/9 [12:06| [k SW 13 3/9 |13:00
v Green Island g ssE| 58 39 [17:43] g | SSE 31 3/9 |18:00
RS | Hong Kong My | SE| 38 39 [17:s8] Pt | Nw | 31 219 |21:00
International Airport
e Kai Tak | SSE | 41 39 [17:45] w 20 29 [21:00
i | SE 20 3/9 |18:00
A King's Park ki | SSE | 34 39 |17:45] 7 W 12 29 |21:00
& W 12 2/9 | 23:00
R CIth Lau Fau Shan i | SE 40 39 [1819] Tjufy | SE 23 3/9 |19:00
g SSE | 40 39 [18:20
e Ngong Ping m| E 85 39 [18:39] 7y | sw 45 3/9 | 14:00
1= North Point 7 W 38 39 [01:27 | i [ WSwW | 22 2/9 | 21:00
pr Peng Chau Hoph ek sSE | 43 39 [1957] 7= | Nw 23 2/9 |21:00
R Ping Chau ik | ESE | 38 39 17| w 14 3/9 |01:00
Ui Sai Kung 7}J1||%ﬁ| SSE 49 3/9 |17:48 5 S 31 3/9 |18:00
P Sha Chau Fipkfhip | SSW| 38 39 |11:55 | Fipkfeiph | SSW | 25 3/9 |14:00
VB Sha Lo Wan fupl | SE 40 39 [1822] @y s 16 39 |17:00
VPE Sha Tin T [ sw| 38 39 [18:10] Tk | sw 14 3/9 |14:00
i Shek Kong B SSE | 30 39 |1715] s 7 319 [13:00
e S |Star Ferry okl [ ESE | 31 39 |17:05| w 16 2/9 | 22:00
(Kowloon) TNk RN | ESE 31 3/9 |17:06
7 Ta Kwu Ling B | SE 27 3/9 |18:31| gk | SSE 9 3/9 |19:00
A Tai Mei Tuk i T (Wsw| 40 39 [18:20] it [wsw | 19 3/9 | 14:00
| Tai Mo Shan Tk (A  ssw | 58 39 [17:09]  pi w 41 3/9 |03:00
11 Tap Mun B | SE 49 309 [18:12] gk | SSE 20 3/9 |18:00
Xl Tate's Cairn Tk e SSW | 62 39 |17:48] [y s 36 3/9 |18:00
O Tsak Yue Wu E‘Iﬁa[[’ﬁﬁq SSW 22 3/9 |14:45 7[1“ i | SSW 6 3/9 |15:00
R Tseung Kwan O [ 7y | wsw| 23 3/9 | 17:57 | iphyfhiphy | Ssw 9 3/9 | 09:00
ik fri | Ssw 9 319 |15:00
2[4l [Tsing Yi Shell Oil Ay | SE 40 319 |17:50 | fiofy IH[;J SSE 14 39 [13:00
i Depot
ﬁF’HP’fﬁﬁ%‘ Tuen Mun Al | SE 41 39 [18:00 | fiopiyripiy | SSE 14 3/9 |13:00
Government Offices TN SE 14 3/9 ]18:00
EHE, Waglan Island 1 fri | SSW 76 3/9 | 06:56 | PRk fRiE | SSE 47 3/9 |18:00
W |Wetland Park il SSE | 27 3/9 |18:12 fupkihirly | SSE 9 3/9 [13:00
Flupkfripk | SSE 9 319 |15:00
B s 9 39 |19:00
£ T Wong Chuk Hang W™ | NE 31 3/9 [17:19 E‘l:[“‘fﬂﬁ“l WNW 13 2/9 |21:00
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% 3.3.2 AR RN AL @Ff[bﬁ fuy & #ﬁ&%@pw I £l
Table 3.3.2  Daily ramfall amounts recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Lionrock

ifﬁ (ZHH 3.3.2) LT A et R E A R E S A p] JeE - pr | el | feEf S g ‘(Fgf;

Station (See Fig. 3.3.2) 29-Aug | 30-Aug | 31-Aug | 1-Sep | 2-Sep | 3-Sep |Total(mm)
frlsv 0.0 0.0 0.0 00 | 162 | 474 | 636
Hong Kong Observatory
=YW Cheung Chau (CCH) 1.0 0.0 0.0 0.0 05 | 64.0 65.5
[ s
Hong Kong International 14.4 0.0 0.0 0.0 2.0 123.1 139.5
Airport (HKA)
NOS 8 A Fanling 0.0 0.0 0.0 0.0 | [0.0] |[52.0] | [52.0]
NI3 i lﬂp ?ﬁ High Island 45 35 0.0 0.0 | [15] | [39.0] | [48.5]
Ko4 |f% % # [Jordan Valley [ 0.0 0.0 0.0 0.0 | [0.0] | [61.0] | [61.0]
NO6 |35 Jp] Kwai Chung 0.0 0.0 0.0 0.0 | [4.0] | [94.0] | [98.0]
H12 |4 (1] B [Mid Levels 0.0 0.0 0.0 00 | [2.5] | [685] | [71.0]
H21 W& -« ¥ |Repulse Bay 0.0 0.0 4.0 0.0 | [3.0] | [65.0] | [72.0]
NOS [y Sha Tin 0.0 0.0 0.0 55 | [0.0] |[555] | [61.0]
H19 1347 3 ¥ |Shau Kei Wan| 1.0 0.0 0.0 00 | [5.0] | 455 | [51.5]
SEK 1T k] Shek Kong 0.0 0.0 0.0 0.0 | [25] | 33.0 | [355]
K06 ;;5& B o [So Uk Estate 0.0 0.0 0.0 0.0 | [45] |[83.0] | [87.5]
R3L ™ C i |Tai Mei Tuk 0.0 0.0 4.0 00 | 05 | 59.5 64.0
R21 [ 7, | [Tap Shek Kok| 0.0 0.0 0.0 00 | 05 | 1050 | 1055
N7 |5 3p] Tung Chung 5.5 0.0 0.0 0.0 | [0.5] [[159.0]| [165.0]
R27 1 14 Yuen Long 8.5 0.0 0.0 0.0 | [1.0] | [54.5] | [64.0]

-

ote :

[ 1 basedonincomplete hourly data.
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A 1R VT 5 S BB O R

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

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

Station (See Fig. 1.1) (above chart datum) (above astronomical tide)

SR AL | I CF ) | L1026 |
eight (m) | Date/Month | Time |Height (m)| Date/Month | Time
BIFOp]  |Quarry Bay 2.03 30/8 00:19 0.15 30/8 15:10
Y- VRYET T HF Shek Pik 2.12 30/8 00:30 0.18 30/8 16:10
Fﬁ?ﬁﬁﬂ ] AER#F | Tai Miu Wan 1.86 30/8 01:01 0.10 30/8 15:51
First passage A [ Tai Po Kau 2.00 30/8 01:01| 0.23 30/8 15:55
RE) PE’ Tsim Bei Tsui 2.39 30/8 00:36 0.22 30/8 16:47
W E,  |Waglan Island 1.93 29/8 23:52 0.02 30/8 15:28
#FUp]  Quarry Bay 2.04 3/9 03:01| 0.1 3/9 08:57
Sy TVRYEE T Shek Pik 2.11 3/9 03:27 0.04 3/9 07:23
Fﬁ?ﬁﬁgj ] AR | Tai Miu Wan 1.89 3/9 04:03 0.07 3/9 06:09
Second passage | “4fji2  |Tai Po Kau 2.10 3/9 04:40 0.07 2/9 23:13
—‘J\\élllljér Tsim Bei Tsui 2.25 3/9 02:31 0.13 3/9 08:54

fﬁﬁi%ﬁ, Waglan Island 12 %%k No data
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Figure 3.3.1 Track of Lionrock (1006) on 28 August — 3 September 2010.
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Figure 3.3.3 Infra-red satellite imagery at 8 p.m. on 30 August 2010 of Severe Tropical
Storm Lionrock at its peak intensity with estimated maximum sustained
winds of 90 kilometres per hour near its centre. Another two tropical
cyclones, Namtheun and Kompasu were located over the western North
Pacific.

[ IF=Eg Q%ﬁ‘['%!}%ligff' FIA: S gasmpy 25 | Lﬁi?i_fﬁ*f&‘ -2 (MTSAT-2) ° ]
[The satellite imagery was originally captured by the Multi-functional Transport Satellite-2
(MTSAT-2) of Japan Meteorological Agency (JMA).]
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Figure 3.3.4

65

i

>

i

TR FEE LRSIV 2 Eﬁﬁfj?’-‘ﬁi[ﬂ'i@%'l’%%’F{'}’Eﬂj’ﬁﬁé'p|ElfJHl
O L TR RS 150 0 TR, -

Radar imagery at 2:00 p.m. on 3 September 2010, when the centre

of Lionrock was passing about 150 km to the north-northwest of
Hong Kong.
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3.4 Severe Typhoon Fanapi (1011) : 15 - 21 September 2010

Fanapi was the fourth tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal by the Hong Kong Observatory in 2010.

Fanapi formed as a tropical depression over the western North Pacific about 710 km
south of Okinawa on 15 September and moved northwestwards. It intensified into a tropical
storm that evening. Fanapi strengthened into a severe tropical storm on 16 September and
moved northeastwards slowly. It resumed a northwesterly track on 17 September and
intensified into a typhoon over the western North Pacific to the east of Taiwan. Fanapi
intensified further into a severe typhoon on 18 September, reaching its peak intensity with
estimated maximum sustained winds of 165 km/h near its centre and turning to move
generally westwards. It crossed Taiwan on 19 September and weakened into a typhoon.
Fanapi crossed the Taiwan Strait that night. It made landfall over the coastal areas of
southern Fujian on 20 September and weakened into a severe tropical storm. Fanapi then
tracked westwards across Guangdong and weakened into a tropical storm that evening. It
dissipated near Guangzhou on the morning of 21 September. According to press reports,
Fanapi caused the death of two people and injured more than 100 in Taiwan. More than
63 000 households suffered from power outage. The agricultural losses amounted to almost
NT$270 million. In Fujian, 100 houses collapsed and the direct economic losses amounted
to 280 million RMB. In Guangdong, rainstorms triggered by Fanapi resulted in 33 people
being killed and 42 people missing. A total of 1 438 houses collapsed and the damage to
crops amounted to about 30 000 hectares with a direct economic loss of about 2 billion RMB.

In Hong Kong, the Standby Signal No. 1 was issued at 4:35 p.m. on 19 September
when Fanapi was about 640 km east of Hong Kong. Local winds were moderate westerlies
that day and freshened the next day with occasionally strong winds on high ground. At the
Hong Kong Observatory Headquarters, the lowest instantaneous mean sea-level pressure of
997.2 hPa was recorded at 3:02 p.m. on 20 September when Fanapi was located about
230 km to the east-northeast. As Fanapi continued to move closer, the Strong Wind Signal
No. 3 was issued at 4:05 p.m. that day when it was about 220 km east-northeast of Hong
Kong. Local winds turned to the southwest and strengthened further that night to become
strong over offshore waters, occasionally reaching gale force on high ground. Fanapi was
closest to Hong Kong between 1 and 2 a.m. on 21 September passing about 150 km to the
north of the Hong Kong Observatory’s Headquarters. As Fanapi weakened overland, local
winds moderated that morning and all signals were cancelled at 7:35 a.m. The maximum
winds recorded at various stations and the periods of strong winds during the passage of
Fanapi are given in Table 3.4.1 and 3.4.2 respectively.

Under the influence of the subsiding air ahead of Fanapi, the weather was generally
fine and very hot on 19 September. The rainbands of Fanapi started to affect Hong Kong
during the afternoon of 20 September and there were heavy rain with squally thunderstorms.
The Amber rainstorm Warning was issued at 8:05 p.m. and was cancelled at 9:50 p.m.
Heavy rain with a few squally thunderstorms continued to affect Hong Kong on
21 September. The Amber and Red Rainstorm Warnings were issued at 1:55 a.m. and
2:40 a.m. respectively. The Red Rainstorm Warning was replaced by the Amber Rainstorm
at 4:55 a.m. which was cancelled at 5:25 a.m.
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Affected by the rainbands associated with Fanapi, there were three reports of flooding
in Hong Kong Island, Sai Kung and Yuen Long on the morning of 21 September. At
Pokfulam Village in Hong Kong Island, villagers were affected by flood waters and had to be
rescued by firemen. There were 47 reports of fallen trees in Hong Kong, damaging a few
vehicles, but fortunately no one was injured.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Fanapi is given in Tables 3.4.3 and 3.4.4 respectively. Figures 3.4.1 - 3.4.6 show
respectively the track of Fanapi, the rainfall distribution for Hong Kong, hourly rainfall at the
Hong Kong Observatory, time series of the wind speed recorded at Cheung Chau, a satellite
and radar imagery of Fanapi.
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Table 3.4.1
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peak speeds and maximum hourly mean winds with
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A }”sﬁf’*’%ﬁé@ f Jﬁtﬁ Jli

associated wind directions recorded at various stations when tropical cyclone

warning signals for Fanapi were in force

‘ B iy e T T R
ifﬂ" (%P‘ﬂqﬁ{ L.D Maximum Gust Maximum Hourly Mean Wind
; ; G| G PR | PR G| G FIHA/ | PSR
Station (See Fig. 1.1) f (?E'ljiiﬁ‘ﬂj) s i f (?E')%ﬂj) o i
Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
Filfee (4 42)  |Bluff Head - - 96 21/9 03:53 - - 43 21/9 05:00
H ZRUEHE Central Pier TR | WNW 58 21/9 03:29 [l W 25 20/9 11:00
=PV Cheung Chau |15 fri" 1| WSW 81 21/9 | 03:57 e S 49 21/9 | 04:00
= PN Cheung Chau |7 ii friEk | SSW 72 21/9 | 03:58 S| SW 43 21/9 | 05:00
=3I Cheung Sha [ SW 56 21/9 | 03:42 | T it | WSW 25 21/9 | 05:00
Fﬁ?ﬁ[ﬁ'ﬁ%&%ﬁi Hong Kong [l fﬁﬁq SSW 88 21/9 | 02:50 [l SW 41 21/9 | 05:00
International
Airport
ST Kai Tak [lliES SW 62 21/9 | 03:32 TR SW 27 21/9 | 05:00
Hi A King's Park 1R i 1| WSW 70 21/9 03:21 | iE Rl | SSW 22 21/9 04:00
S SW 22 21/9 05:00
R Lau Fau Shan |7 ik fRiEk | SSW 79 21/9 03:04 [liE NW 40 20/9 11:00
FEE Ngong Ping 1R fet 1| WSW 149 21/9 02:48 | [ 1F R | WSW 79 21/9 05:00
I North Point [l w 63 20/9 | 23:47 [l w 30 20/9 | 12:00
TP Peng Chau [l w 67 21/9 | 02:57 RS SW 27 21/9 | 05:00
R Ping Chau = NW 47 20/9 | 09:49 | T it | WSW 19 21/9 | 02:00
IEd Sai Kung 1Rk iRk | SSW 65 21/9 | 04:07 | UipkfRig | SSW 20 21/9 | 05:00
VY Sha Chau 1Rk feiEk | SSW 87 21/9 02:55 | 7 iEk Rl | SSW 38 21/9 06:00
V' ENERR Sha Lo Wan iRy SW 92 21/9 02:48 [ SW 31 21/9 03:00
VHE! Sha Tin ik RiEk | SSW 56 21/9 03:24 | [ 1F friF | SSW 25 21/9 05:00
T Shek Kong £ S 34 21/9 03:24 [l W 14 20/9 11:00
oA B ﬁ%ﬁﬁ Star Ferry [l |ﬂﬁ| WSW 88 21/9 | 04:11 [ w 31 21/9 | 05:00
(Kowloon)
i TaKwu Ling |7 i feiEk | SSW 38 21/9 04:45 | i =fsif 1 |WNW 13 20/9 11:00
ASF Tai Mei Tuk g el 1| WSW 79 21/9 04:46 | Tt | WSW 34 21/9 05:00
AP Tai Mo Shan iRy SW 112 21/9 03:06 [ SW 65 21/9 05:00
iRy SW 112 21/9 03:08
il Tap Mun T =Rt 1| WNW 56 20/9 19:13 [l W 30 20/9 09:00
e Tsak Yue Wu |7 18 i 1| WSW 43 21/9 00:39 [ SW 12 21/9 01:00
T iRk SW 12 21/9 | 05:00
A HOR Tseung Kwan O| Ty | SW 43 21/9 | 0351 | ik SW 13 21/9 | 05:00
?]T‘Hﬂﬂ%fﬂl?l Tsing Yi Shell | Fl [y fﬁﬁq SSE 63 21/9 | 03:54 H S 25 21/9 | 05:00
Oil Depot
PP i | Tuen Mun Py | Sw 68 21/9 | 02:59 | [Pl ~fRft [WNW| 19 20/9 | 11:00
Government
Offices
TR EL WaglanIsland | Py | SW 122 21/9 | 0358 |  FiEy SwW 59 21/9 | 00:00
R R Wetland Park iRy SW 47 21/9 03:05 | Fid=fri 1 |[WNW 13 20/9 10:00
P Wong Chuk - - 59 21/9 03:26 - - 23 20/9 10:00

B AR E R o

No data for Green Island and Tate's Cairn.
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%* 3.4.2 [if“ hESRyZE™ [ifﬂ[” E’Z%‘TF[—%&’CFUF (i 22 E[JFWFFFE%_U;SJE cyln|
5 R O P
Table 3.4.2  Periods during which sustained strong winds were reached at the 8 reference
anemometers in the tropical cyclone warning system when warning signals for
Fanapi were in force
=k Tﬂgf ﬁyn*ﬁ Hags ”gf rﬁn*EgJ;F
i CEBHE1.1) First time strong wind'speed* | Last time strong wind speed*
. ) was reached was reached
Station (See Fig. 1.1)
I 5 ] PTG ]
Date/Month Time Date/Month Time
~ PV Cheung Chau 20/9 14:50 21/9 05:46
Fﬁiﬁ[ﬁﬁ'@‘ Hong Kong
e International : :
S Airport 20/9 22:48 21/9 04:35

* A YET SRR B T 41- 62 B
* 10-minute mean wind speed of 41 - 62 km/h

P LR RO SRR - W ST s

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 speeds 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 Fanapi

fﬁ (‘%Eﬂﬁ%ﬁ[ 3.4.2) JuE[ uf JuE| = A BU [ JuE = o - B! )
Station (See Fig. 3.4.2) 19 Sep 20 Sep 21 Sep Total (mm)

Fﬁ&;?\?@ 7

Hong Kong Observatory 0.0 67.0 178.8 245.8
~P" Cheung Chau (CCH) [0.0] [52.5] 128.0] [180.5]
Fﬁ?ﬁ[ﬁﬁ"@‘ﬁ%ﬁi

Hong Kong International Airport (HKA) 0.0 42.3 86.8 129.1
NO5S 5 I Fanling 0.0 75.5 [64.5] [140.0]
N13 fﬁ:ﬁ # High Island 0.0 56.0 [113.5] [169.5]
Ko4 F+ F ¢ Jordan Valley 0.0 90.0 [161.5] [251.5]
NOB & Jpj Kwai Chung 0.0 75.0 [119.0] [194.0]
Hi2 4 (] B Mid Levels 0.0 99.5 [196.0] [295.5]
H21 J¥ ~ ¥ Repulse Bay 0.0 106.5 [139.0] [245.5]
No9 {7 ' Sha Tin 1.0 76.5 120.5 198.0
H19 &7 H ¥ Shau Kei Wan 0.0 71.0 [132.5] [203.5]
SEK | [ Shek Kong 0.0 60.0 69.0 129.0
K06 Fk %' ¢l So Uk Estate 0.0 74.0 [161.0] [235.0]
R31 * Z F Tai Mei Tuk 0.0 [42.0] [65.5] [107.5]
R21 ™ 7, | Tap Shek Kok 15 [49.5] [67.5] [118.5]
N17 Ffd Nl Tung Chung 0.0 48.0 [98.0] [146.0]
R27 v ¥ Yuen Long 0.0 35.5 92.5 128.0

B0 L1 R e R
ote :

[ ] based on incomplete hourly data.

F 3.4.4 TR HBI o 5 H R R SR i
Table 3.4.4  Times and heights of the maxfmum sea level and the maximum storm surge

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

ifﬁ (%Eﬁﬁﬁ' 1.1)

AN R REERT )
Maximum sea level
(above chart datum)

BN (SRR )
i o

imum storm surge
(above astronomical tide)

Station (See Fig. 1.1) — - — .
ﬂ@ CR)| FUAZEIG | B | A of) | FIAETGD | [RTE
eight (m)| Date/Month| Time | Height (m) | Date/Month| Time
#IFUP] Quarry Bay 2.11 20/9 07:16 0.06 21/9 03:56
T8 Shek Pik 2.17 21/9 08:10 0.01 21/9 02:45
A Tai Po Kau 2.15 20/9 08:13 0.10 20/9 14:02

|

SRENY Tsim Bei Tsui 2.35 21/9 09:07 0.44 21/9 05:00
IR E Waglan Island 2.21 20/9 07:23 0.06 20/9 13:45

2 E ek o No data for Tai Miu Wan.




72

J100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140 B‘ES N

35°N TR A{f HONG KONG OBSERVATORY
T G, Super Typhoon
i Severe Typhoon
i Typhoon
SFUEG % Severe Tropical Storm
oy EAHS LR Tropical Storm —_— ‘ . .
30°N s Tropical Depression  — 30°N
15 H fp T SRR ZRIR (7 [ (i P F“?LﬁFJKB—i:)
Daily Positions at 00 UTC(08 HKT) g

7SN 4
Int;\rmedia[te 6-hourly Positions ——— *,
25°N : 25°N
M—.‘/‘ S
20 19} 17
‘ Hong Kon, i
20°N = / 15 20°N
S ,." Mo tb
R o Fanapi
"ﬁ%éia 9@0
15°N e e 15°N
10°N 10°N
5°N - - _ | 5°N
100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E
13.4.1 VRS (1011) TS Fe FE R TP - FIE I -
Figure 3.4.1 Track of Fanapi (1011) on 15 — 21 September 2010.
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Figure 3.4.2 Rainfall distribution on 19 — 21 September 2010 (|sohyets are in millimetres).
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Figure 3.4.3 Hourly rainfall amounts recorded at the Hong Kong Observatory
Headquarters on 20 — 21 September 2010.
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Figure 3.4.4  Trace of the 10-minute mean wind speed recorded at Cheung Chau automatic
weather station on 20-21 September 2010.
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5 FR R RS o o BT R ) 5 ) B 165
YA

Figure 3.4.5 Infra-red satellite imagery at 8 p.m. on 18 September 2010 of Severe

Typhoon Fanapi at its peak intensity with estimated maximum sustained
winds of 165 kilometres per hour near its centre.

P B I 1 50 0 27 R R -2 (MTSAT-2) « )
[The satellite imagery was originally captured by the Multi-functional Transport Satellite-2
(MTSAT-2) of Japan Meteorological Agency (JMA).]
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Figure 3.4.6
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Radar imagery at 2:42 a.m. on 21 September 2010, when heavy rain
and squally thunderstorms associated with the remnant rainbands of
Fanapi were affecting Hong Kong. The centre of Fanapi was
located about 155 km to the north-northwest of Hong Kong at that
time.
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35 Super Typhoon Megi (1013) : 13 — 24 October 2010

Megi was the fifth tropical cyclone that necessitated the issuance of a tropical
cyclone warning signal by the Hong Kong Observatory in 2010. It was also the only super
typhoon over the western North Pacific in 2010.

Megi formed as a tropical depression over the western North Pacific about 430 km
west-southwest of Guam on 13 October and moved west-northwestwards. It intensified into
a tropical storm that evening. On 15 October, Megi moved northwestwards and gradually
intensified into a typhoon over the Pacific to the east of the Philippines. Megi moved
west-northwestwards the next day. It turned to move west-southwestwards and became a
super typhoon on 17 October, reaching its peak intensity with maximum sustained winds of
about 270 km/h near its centre. Megi crossed Luzon on 18 October and weakened into a
severe typhoon. It slowed down and moved generally westwards on 19 October, but turned
to move generally northwards the next day. Megi weakened into typhoon over the
northeastern part of the South China Sea on 22 October. It made landfall over the coast of
Zhangpu, Fujian on 23 October and weakened into a severe tropical storm. Megi continued
to move further inland and dissipated on the morning of 24 October over Fujian. According
to press reports, Megi caused the death of at least 36 people in the Philippines. It also
triggered landslides and destroyed some 1 000 houses. The damage to rice crops amounted
to 1.5 billion paso (around 270 million Hong Kong dollars). Megi brought heavy rain to
Taiwan, triggering landslides and caused the death of at least 13 people with 26 others
missing, including 21 people in a bus missing during a landslide along a highway. In Fujian,
more than 640 000 people were affected and the direct economic losses were around
1.6 billion yuan. A freighter and a fishing boat sank in the waters of Fujian and Zhejiang
respectively, with one person killed and 20 others missing. In addition, Megi destroyed
more than 2 000 fishing boats in Gulei, Fujian.

In Hong Kong, the Standby Signal No. 1 was issued at 4:35 p.m. on 20 October
when Megi was about 570 km south-southeast of Hong Kong. Winds in Hong Kong were
fresh north to northeasterlies, occasionally strong over offshore waters and on high ground.
With Megi edging closer to the south China coast and under the combined effect of Megi and
the northeast monsoon, the Strong Wind Signal No. 3 was issued at 5:40 a.m. on 21 October
when Megi was about 480 km southeast of Hong Kong. Winds strengthened to become
fresh northerlies, strong offshore and occasionally reaching gale force on high ground that
day. At the Hong Kong Observatory Headquarters, the lowest instantaneous mean sea-level
pressure of 1002.0 hPa was recorded at 2:34 p.m. on 21 October when Megi was located
about 440 km to the southeast. Megi came as close as 430 km to the east-southeast at about
2 a.m. on 22 October. It weakened into a typhoon towards the evening. Local winds also
decreased gradually and the Strong Wind Signal No. 3 was replaced by the Standby Signal
No. 1 at 6:05 p.m. All signals were cancelled at 8:40 p.m. as winds subsided further. The
maximum winds recorded at various stations and the periods of strong winds during the
passage of Megi are given in Tables 3.5.1 and 3.5.2 respectively.

Under the combined influence of the northeast monsoon and Megi, it was mainly
cloudy and dry on 20 October. There were a few showers on 21 and 22 October under the
influence of the outer rainbands of Megi.
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During the period when the Strong Wind Signal No. 3 was issued, a 50-metre crane
on a construction site in Tsing Yi collapsed. No one was injured in the incident. In Hong
Kong, there were at least 10 reports of fallen trees during the approach of Megi. There were
reports of branches of large trees being blown down by winds in the Upper Albert Road in
Central, Tung Tau Estate in Kowloon City and Route Twisk in Tai Mo Shan, affecting traffic
in the areas.

Information on the daily rainfall and maximum sea level in Hong Kong during the
passage of Megi is given in Tables 3.5.3 and 3.5.4 respectively. Figures 3.5.1 - 3.5.4 show
respectively the track of Megi, the rainfall distribution for Hong Kong, a satellite imagery of
Megi and a related radar imagery.
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Table 3.5.1

E30387
L~EE4JJﬁj%ﬁ
Maximum gust peak speeds and maximum hourly mean winds with

associated wind directions recorded at various stations when tropical
cyclone warning signals for Megi were in force
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rjm

T

Hig £ 1=

1l

O A g

e et LRy ] T
Hr (=BHE 1.1 Maximum Gust Maximum Hourly Mean Wind
T Gl 1A i e et 14 5
Station (See Fig. 1.1) e (?:é'i%ﬂjﬁ) EEJ,\f}JF/ E‘JJEFHJ o (F}i[ﬂ/ﬁﬁ) EEJ,\f}JF/ Eﬁrﬁj
Direction Speed Date/ | Time Direction Speed Date/ | Time
(km/h) | Month (km/h) | Month
?{,ﬁn‘-}(a&@) Bluff Head 1= N 49 20/10 | 20:50 E‘[:I“*fﬂ:l“* NNW 13 21/10 | 00:00
(Stanley) ﬁ“[:{ “*ﬂ:l = | NNW 13 21/10 | 01:00
il lﬁﬁ%ﬁﬁ Central Pier [\Eh NE 43 20/10 | 20:14 | 7] “*['ﬁﬁ“l WNW 30 22/10 | 13:00
= | NW 43 22/10 | 03:43
=P Cheung Chau | fluf™fijd™{ NNE 72 21/10 | 01:43 | ™A™ | NNE 47 21/10 | 01:00
PP Cheung Chau W= NE 72 21/10 | 01:44 W= NE 38 21/10 | 01:00
Beach
VR Cheung Sha 1= N 51 21/10 | 08:28 1= N 16 21/10 | 01:00
Wan
iiia Green Island 1= N 76 21/10 | 00:00 1= N 51 21/10 | 10:00
F“i%[ﬁi«'ﬁ?ﬁ%i% Hong Kong 1= N 52 21/10 | 04:57 1= N 36 21/10 | 05:00
International
Airport
FleﬁD Kai Tak 1= N 67 21/10 | 04:00 1= N 31 20/10 | 20:00
114 il King's Park ™A™ NNE 56 21/10 | 00:11 1= N 23 20/10 | 19:00
WAZL Lau Fau Shan 1= N 58 20/10 | 21:45 1= N 34 21/10 | 18:00
FIEE Ngong Ping [\Eln NE 72 21/10 | 20:16 | ™R | ENE 45 20/10 | 23:00
157 North Point WA R™ NNE 52 20/10 | 23:44 | ud™fd™ | NNE 25 21/10 | 00:00
T Peng Chau ﬁJﬁﬂ:{: NNE 63 21/10 | 00:27 I1= N 38 20/10 | 22:00
1= N 38 21/10 | 01:00
2 Ping Chau ™™ NNE 49 21/10 | 06:36 | BN A*15id™ | NNE 12 20/10 | 20:00
E’I:{“‘fﬁj“‘ NNW 49 21/10 | 23:51 sh N 12 21/10 | 04:00
W™ | NNE 12 21/10 | 05:00
1= N 12 21/10 | 07:00
[ Sai Kung 1= N 72 20/10 | 23:52 1= N 36 20/10 | 21:00
Ve Sha Chau 1= N 65 20/10 | 22:02 1= N 49 21/10 | 05:00
1= N 65 21/10 | 05:22
VL RE Sha Lo Wan [\Ehy NE 40 20/10 | 21:47 F}J;{‘LI’HJ NNE 20 20/10 | 22:00
™A™ NNE 40 20/10 | 22:37
VhE! Sha Tin 1= N 56 21/10 | 04:45 1= N 20 21/10 | 05:00
T Shek Kong [\Eln NE 45 21/10 | 11:09 | B d*fd™ | NNE 20 21/10 | 11:00
JuifE flpE (Star Ferry [ “‘f’ﬁﬁ“l WNW 43 21/10 | 18:02 | {'id “‘f’ﬁﬁ“l WNW 20 22/10 | 14:00
(Kowloon)
e TaKwu Ling  |fNd*f5{d™| NNE 54 21/10 | 02:02 1= N 25 21/10 | 01:00
“‘\%\F’,‘ Tai Mei Tuk ﬁ\ljil'ﬁji NNE 68 21/10 | 21:33 [Eln NE 31 21/10 | 00:00
A" | NNE 31 21/10 | 22:00
AFEL Tai Mo Shan | ]*fR{d™| NNE 81 21/10 | 04:05 F}J;{‘Lfﬁj: NNE 59 21/10 | 05:00
WA R™ NNE 81 21/10 | 21:12
A Tate's Cairn 1= N 85 21/10 | 19:46 1= N 62 21/10 | 20:00
TIF'FJ Tap Mun 1= N 58 21/10 | 20:47 1= N 22 21/10 | 00:00
1= N 22 21/10 | 17:00
1= N 22 22/10 | 04:00
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* 3.5.1GE)  TEAEEEYET o AE K, imijg‘

e ety L
Table 3.5.1 (cont’d) Maximum gust peak speeds and maximum hourly mean winds with

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

I (O S ORI

B Tsak YeeWu | fud= | NE | 63 21/20 | 09:45 | fiI*fid= | NNE| 30 | 22/10 | 03:00

VR TR Tseung Kwan O | i =il | ENE 47 21/10 | 10:00 1= N 19 21/10 | 20:00

T FL R | Tsing Yi Shell |77 NNW | 62 21/10 | 0L:47 | Filfjd™ INNW | 30 | 21/10 | 02:00
Oil Depot

[AIETH % Tuen Mun 1= N 49 20/10 | 22:23 1= N 14 21/10 | 11:00
Government = N 14 21/10 | 17:00
Offices

T Waglan Island |fu{*Fj~| NNE | 65 20/10 | 20:07 | fI*fFd= | NNE| 51 | 20/10 | 20:00

fud=fsd= | NNE | 51 | 20/10 | 21:00

W 7 fl Wetland Park  [fli{*f5d={ NNE | 49 20/10 | 21:51 | fid*fpd= | NNE| 20 | 20/10 | 22:00

Firgi Wong Chuk F= | NW | 52 21/10 | 09:10 | iifpjd™ INNW| 20 | 21/10 | 10:00
Hang 1= N 52 21/10 | 09:38

#3.5.2 B RSB AR b R AR )2
oA R

Table 3.5.2  Periods during which sustained strong winds were reached at the 8 reference

anemometers in the tropical cyclone warning system when warning signals for
Megi were in force

SR 5 T
First time strong wind speed*
was reached

= ”g-t rgn*EJJ:
Last time strong wind speed*
was reached

Hi (2B 1.1)

Station (See Fig. 1.1)

FE T T /T ]
Date/Month Time Date/Month Time
~ PV Cheung Chau 20/10 20:22 22/10 04:25
[ Sai Kung 20/10 20:06 20/10 20:17
* A e SR GE S 'J‘Eé‘j 41-62 T E
* 10-minute mean wind speed of 41 - 62 km/h
ﬁ:_j;: jt %(TUL[ IF‘j’[\%ﬂan J‘Iﬁ? jbﬁ |7>L<L, ”g FE*Q%E@ ]E[ JIEHj ik IE FFQ J ]:IJ H Ejj“—fl\ﬁ& Ir;Ej‘_—f/\

;rFIJLpJ[F“ Iy e

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 speeds in between the times
indicated.
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* 3.5.3 ﬁﬁﬁ(t?@%ﬁﬁiﬁﬁﬂ&ﬂ C RS AR H Hﬂﬁ*ﬁﬁ%fﬁ AV RN &
Table 3.5.3  Daily rainfall amounts recorded at the Hong Kong Observatory
Headquarters and other stations during the passage of Megi

fﬁ(éﬁ&ﬂqﬁl 3.5.2) R R I B o R b B e I b T S
Station (See Fig. 3.5.2) 20 Oct 21 Oct 22 Oct Total (mm)

WY HEl

Hong Kong Observatory 0.0 Trace 0.2 0.2
~P" Cheung Chau (CCH) [0.0] [0.0] [0.0] [0.0]
ﬁ?ﬁﬁ'ﬁ?ﬁ%ﬁi gl

Hong Kong International Airport (HKA) 0.0 Trace 0.3 0.3
NO5 f5 Fanling 0.0 05 3.0 35
N13 & 45 # High Island 0.0 0.0 1.0 1.0
Ko4 37'?( /i Jordan Valley 0.0 0.0 2.5 2.5
NO6 =& ji]  Kwai Chung 0.0 0.0 0.0 0.0
H12 4 [I] B Mid Levels 0.0 0.0 0.0 0.0
H21 JI=® - ¥ Repulse Bay 0.0 0.0 0.5 0.5
NO9 ) ! Sha Tin 0.0 0.0 2.5 2.5
H19 &7 F ¥ Shau Kei Wan 0.0 0.0 15 15
SEK 7 [  Shek Kong 0.0 [0.0] 0.0 [0.0]
K06 & '=' il So Uk Estate 0.0 0.0 0.0 0.0
R31 3 7P Tai MeiTuk 0.0 0.5 4.0 4.5
R21 ™ 7 !IE"'[ Tap Shek Kok 0.0 0.0 0.0 0.0
N17 ﬁJ 1] Tung Chung 0.0 0.0 0.0 0.0
R27 7 ¥ Yuen Long 0.0 0.0 0.0 0.0

R S B SNl [N i
ote :

[ ] based on incomplete hourly data.

F 3.5.4 Ry HHTTE RS HIFIEAE fR  JR B R
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 Megi

ifﬁ (%Eﬁ@' 1.1)

AN R REERT )
Maximum sea level
(above chart datum)

AR
M

B (NP )
ag(imum storm surge
(above astronomical tide)

sieion (See Fig. 1.4 ol s g | g b s |
eight (m)| Date/Month| Time | Height (m) | Date/Month| Time

#lFdp]  |Quarry Bay 2.82 21/10 20:39 0.72 22/10 08:45
78 Shek Pik 2.60 21/10 20:59 0.44 22/10 09:23
S Tai Po Kau 2.81 21/10 21:15 0.74 22/10 03:52
“Eg#® | Tai Miu Wan 2.78 21/10 20:58 0.75 21/10 20:58
SRENE | Tsim Bei Tsui 3.00 21/10 22:28 0.79 22/10 10:51
fIME, | Waglan Island 2.72 21/10 20:32 0.58 22/10 09:11
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Figure 3.5.1 rack of Megi (1013) on 13 — 24 October 2010.
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Figure 3.5.2 Rainfall distribution on 20 — 22 October 2010 (isohyets are in millimetres).
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Figure 3.5.3  Trace of the 10-minute mean wind speed recorded at Cheung Chau automatic
weather station on 20 October 2010.
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Figure 3.5.4  Trace of the 10-minute mean wind speed recorded at Cheung Chau automatic
weather station on 21 October 2010.
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[l 3.5.5 GIPRREC IR T e HE A A S TN T 8 AT AR [
SURTGHIFTY b1 o W SECEEE R o T R
U E ] 270 SR -

Figure 3.5.5 Infrared satellite imagery at 8 p.m. on 17 October 2010 of Super Typhoon
Megi, with a distinct eye clearly discernible. Megi was at its peak

intensity with estimated maximum sustained winds of 270 kilometres per
hour near its centre at that time.

Py [ R A1 1 S S0 BRI 27 a2 -2 (MTSAT-2) - )
[The satellite imagery was originally captured by the Multi-functional Transport Satellite-2
(MTSAT-2) of Japan Meteorological Agency (JMA).]



Figure 3.5.6

gﬁ"fl’arf“g'["ﬁi‘ FoFFEAHIA DR 2 Ejjﬁ” ISR A
iR A AR | lf Pt 430 2 BVl o fl BT e R
AR 2] J [ 175 AN

Infrared satellite imagery at 2 a.m. on 22 October 2010 of Severe Typhoon
Megi. Megi was passing about 430 km to the east-southeast of Hong
Kong with estimated maximum sustained winds of Megi of 175 kilometres
per hour near its centre at that time.

(I IR IS F 1 50 Qo8 27 R g -2 (MTSAT-2) » )
[The satellite imagery was originally captured by the Multi-functional Transport Satellite-2
(MTSAT-2) of Japan Meteorological Agency (JMA).]
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Figure 3.5.7
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1 BIFT RU F  p  E
Radar imagery at 8:00 a.m. on 22 October 2010. The outer

rainbands of Megi was affecting Hong Kong and eastern
Guangdong around that time.
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Section4 TROPICAL CYCLONE STATISTICS AND TABLES

TABLE 4.1 is a list of tropical cyclones in 2010 in the western North Pacific and the South China
Sea (i.e. the area bounded by the Equator, 45°N, 100°E and 180°). The dates cited are the
residence times of each tropical cyclone within the above-mentioned region and as such might not
cover the full life-span.  This limitation applies to all other elements in the table.

TABLE 4.2 gives the number of tropical cyclone warnings for shipping issued by the Hong Kong
Observatory in 2010, 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 2010. 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 2010 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility
between 1956 and 2010 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 1956-2010.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting
Hong Kong in 2010, 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 2010.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939
and 1947-2010.

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 2010. 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: 1960-2010.
The information is based on reports from various government departments, public utility companies
and local newspapers.
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TABLE 4.1 LIST OF TROPICAL CYCLONES IN THE WESTERN NORTH PACIFIC AND THE SOUTH CHINA SEA IN 2010
g Ei&ﬁBeglnnlng of track Pealfﬁ}rﬁgiii?; Et[fsltpi:lr?ated) i @’ﬁﬁé‘%ﬁEnd of track DISP: i
FAL b | Tt SR fib &2 issi
R Name of tropical cyclone cﬁi PRI T position B Jé’,y ) (mﬂﬁfr{) PRI Postion | X g?ﬁa%i Bz
Date/Month Time"| J=5& Ui Winds Pressure | Date/Month Time'| J=5&  Fuas Became
°N °F (km/h) (hPa) °N °E Extratropical
f@“%ﬁilﬁ%f Tropical Storm Omais 1001 22 /3 1800 9.2 140.2 65 996 26 /3 1800 | 18.7 132.6 DISP
TG i B e Typhoon Conson 1002 11/7 1800 14.0 1321 120 970 18 /7 0000 21.2 105.1 DISP
E”EL‘%Q’% Typhoon Chanthu 1003 19/7 0000 15.0 118.0 120 970 23 /7 1200| 23.8 106.2 DISP
= fff?ﬁ%gﬁ Tropical Depression - 19 /7 0000 | 26.0 126.0 45 1002 20/7 0600| 31.2 123.9 DISP
§F1?ﬂ:ﬁ?@‘%§%€i Severe Tropical Storm Dianmu 1004 718 1800 | 215 1249 90 985 12 /8 1200| 39.6 142.7 XT
§F A f[”lff %FL? i [Severe Tropical Storm Mindulle | 1005 22 /8 0000 | 16.3 1151 105 980 25/8 0000 19.4 104.1 DISP
5; s irﬂll %UP [1] |Severe Tropical Storm Lionrock | 1006 28 /8 0600 (| 18.2 117.2 90 982 3/9 0600| 23,5 1134 DISP
Gt [EVA Typhoon Kompasu 1007 28 /8 1800 | 19.4 137.7 145 955 3/9 0000| 41.4 137.4 XT
Jﬂiﬁfg*%[g;}[[ Tropical Storm Namtheun 1008 30/8 0600 | 26.1 122.7 65 995 31/8 1800 24.7 119.3 DISP
?“FIE?%FL,M% Tropical Storm Malou 1009 3/9 0600 23.0 131.0 85 992 8/9 1200( 35.3 140.6 XT
& mﬂ@*%@\%% Severe Tropical Storm Meranti 1010 8/9 0000 | 21.0 120.8 110 975 10/9 1200| 27.8 119.0 DISP
§F{EEE* T“gwb Severe Typhoon Fanapi 1011 15/9 0000 | 19.9 1284 165 945 20/9 1800 | 23.6 113.8 DISP
§EN&'@@? | ide. Severe Typhoon Malakas 1012 21 /9 0600 | 18.2 144.9 155 945 25/9 0600| 36.9 145.9 XT
K‘tﬁ[%;ﬁ@ﬁ Tropical Depression - 5/10 1200 18.7 108.6 45 1002 6 /10 1800( 19.0 107.9 DISP
12';_[5 Afg?m#,—ﬁ Super Typhoon Megi 1013 13 /10 0000 | 117 1414 270 895 24 /10 0000 | 25.4 118.2 DISP
rﬂﬁ[%%@ﬁ Tropical Depression - 21 /10 0000 19.1 160.1 55 1004 23 /10 1200| 22.7 154.7 DISP
F{ SR Severe Typhoon Chaba 1014 22 /10 1200 16.8 1375 175 940 30 /10 1200 | 34.7 141.6 XT
B SRS Tropical Depression - 19/12 0600| 216 179.4 55 998 20 /12 0000 | 20.2 179.9 *

*RHEIRE AL S T e
© PR P

Times are given in UTC.

* Turned to move across the International Date Line into the central North Pacific.
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TABLE 4.2 TROPICAL CYCLONE WA
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S e
NINGS

IJOR SHIPPING ISSUED IN 2010

SRS LA

el 'rgéjf Date and time of issue of Eﬁ}&
EJ@F POV P (T 1)
f‘fﬁ"“é?ﬂj,ﬂ; Tropical cyclone No. of Flrst warnmg Last warnmg Duration
warnings | FIHA/E] 55 Eﬁf FIEANE] {77 Eﬁf (hours)
issued [Date/Month Time"|Date/Month Time"
* BT L * Typhoon Conson 40 13/7 0000 | 17/7 1800 | 114
* B ST * Typhoon Chanthu 33 19/7 0000| 23/7 0000 9%
Zﬂﬁ [ESERLEAS Tropical Depression 4 19/7 1800 2017 0300 9
§F;xu},_:\‘5¢”“ﬁr %FF Severe Tropical Storm Dianmu 8 81/8 0000 81/8 2100 21
?JFH]J%F\‘ET”J it %I?&J; 4| Severe Tropical Storm Mindulle 24 2218 0000 24 /8 1800 66
* §F; 3l Jffgf”“ffr P ['] [* Severe Tropical Storm Lionrock 48 28 /8 0300 21/9 0900 126
;:‘niﬂ“ﬁq %F{ /][ Tropical Storm Namtheun 15 30/8 0600 | 31/8 2100 39
F‘ 3 J:‘ni”fﬁ %F};\%EJ | Severe Tropical Storm Meranti 21 81/9 0000 10/9 1200 60
* §Fi gl MRt * Severe Typhoon Fanapi 19 18179 0900 20/9 1500 54
fﬂﬁ [BSETEAS Tropical Depression 14 5/10 0900 7 /10 0000 39
* T AT * Super Typhoon Megi 50 17/10 1500 | 23/10 1500 | 144
H Total 276 720
*SRER R B [N iR R R %TFII,IE'F

* Tropical cyclones for WhICh troplcal cyclone warning signals were issued in Hong Kong.

IR B P -

" Times are glven in UTC.
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TABLE 4.3
WARNING BULLETINS ISSUED IN 2010

ffi' SUMMARY

F iR R e Bt (PR R LNV B
TROPICAL CYCLONE WARNING SIGNAES ISSUED IN HONG KONG AND NUMBER OF

[Fi9F Signal ~%E¢No. of occasions A E Total duration
' i h 53 min
1 8 149 5
3 3 70 55
8 11~ NW -
8 ik SW -
8 NI=NE -
8 fH ¥ SE ;
9 -
10 -
4 Total 11 220 0
%ﬁu
P ]?j DETAILS
gLy Ental ERY
G v ]F;IEF"‘_ Issued Cancelled
Tropical cyclone No. of warning Signal FURUI/F] (5 Eﬁféﬂ* FIREL B |
bulletins issued Date/Month | Time" | Date/Month | Time”
T L 28 1 15/7 19:20 16/7 21:15
Typhoon Conson
E@rﬁ”@?ﬁﬂ 33 1 20/7 12:15 21/7 16:40
Typhoon Chanthu 3 2177 16:40 227 11:40
1 2217 11:40 2217 14:40
P R 35 1 29/8 10:35 30/8 19:10
Severe Troplcal Storm Lionrock 21 1 2/9 20:40 3/9 16:40
I REEL M 42 1 19/9 16:35 20/9 16:05
Severe Typhoon Fanapi 20/9 16:05 21/9 07:35
G R 55 1 20/10 16:35 21/10 05:40
Super Typhoon Megi 3 21/10 05:40 22/10 18:05
1 22/10 18:05 22/10 20:40

* FREIE (AT R L)
* Hong Kong Time (UTC + 8 hours )
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TABLE 44 FREQUENCY AND TOTAL DURATION OF DISPLAY OF TROPICAL CYCLONE
WARNING SIGNALS : 1956-2010

(=0 o _ } AR
FSignals 1 3 8T 8 BT BN g 10 | Total djzration
F 5 NW SW NE SE =Y
Year h min
1956 5 4 0 0 0 0 0 0 191 25
1957 4 9 1 1 2 2 0 1 295 45
1958 4 5 0 0 1 0 0 0 214 5
1959 1 1 0 0 0 0 0 0 36 35
1960 11 7 0 2 2 2 1 1 432 35
1961 6 7 1 2 1 0 1 1 192 55
1962 4 3 0 1 1 0 1 1 158 10
1963 4 5 0 0 1 0 0 0 175 50
1964 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
2010 8 3 0 0 0 0 0 0 220 0
H Total 358 305 23 31 58 44 19 12 14665 29
215 Mean 6.5 55 0.4 0.6 11 0.8 0.3 0.2 266 39
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TABLE 4.5 ANNUAL NUMBER OF TROPICAL CYCLONES IN HONG KONG'S AREA OF RESPONSIBILITY

AND THE NUMBER THAT NECESSITATED THE DISPLAY OF TROPICAL CYCLONE

WARNING SIGNALS IN HONG KONG : 1956-2010

FU | BE R R R 5 R S B RV R e
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
2010 11 5
+H Total 864 328
25 Mean 15.7 6.0
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TABLE 4.6 DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956-2010

BRI £ T P
TR Duration of each occasion Total duration per year
kd Number T R i T R i
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions Eﬁ 73 Eﬁ 73 Eﬁ 73 Eﬁ 73 Eﬁ 73 Eﬁ 73
h min h min h min h min h min h min
—~ BEEST]
?EEP&_‘ M 342 42 53 161 0 4 30 266 39 570 15 36 35
1 or higher
(W ETETilda, (£ (S5 Es
1964) T. J 2000) (1964) (1959)
= BEES T
= YR 227 29 44 124 15 4 5 122 44 306 35 15 5
3 or higher
CREIMary, (B[St
1960) J 2006) (1974) (2004)
THEEG ] -
R 80 15 0 66 5 2 40 | 21 49 100 5 0 0
8 or higher
CREIMary,  (Z74Wynne,
1960) 1984) (1964)
8 iI™NwW 23 5 47 15 45 1 30 2 25 18 0 0 0
8 [1fk SW 31 4 49 10 45 2 0 2 143 16 10 0 0
8 NI=NE 58 7 49 35 35 2 0 8 15 40 20 0 0
8‘5]\1&] SE 44 7 21 21 45 0 20 5 53 31 15 0 0
JBEE ] -
JHPTIL 20 702 12 25 2 0 2 33 19 25 0 0
9 or higher
(e York, | (f:fDujuan,
1999) 2003) (1964)
10 12 6 34 11 0 2 30 1 26 12 10 0 0
(" York, (EEIZAlice,
1999) 1961) (1964)

F\| LAl “Sgﬁcl%p Jﬁiﬁ”@’:fﬁguﬁc (75 o
ote ( ) are the years and the names of the tropical cyclones which created the record.
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TABLE4.7 A SUMMA METEORBLO;CAL OBSERVATIONS RECORDED IN HONG KONG DURING THE PASSAGES OF TROPICAL CYCLONES IN 2010
AT ’F'}Sﬁ'kfﬁ E'f{ﬁﬁ [ES
ﬁ,ﬁ'%ﬁ T B R R )
Nearest approach to Hong Kong Minimum M.S.L. pressure (hPa) Maximum storrrfsurge (metres)
et at the Hong Kong Observatory
BV ST
N iex -
e e i %
Name of e PEE Y [l Flbes s b
CEle= ' ) — - 7 THTICEREY N SH
tropical cyclone Flpy I pERE b SEI e % (FriF=r) RN firf ?ﬁgt BIFA o e Jdﬁ#y REIE AT
b O I (KD (ZE'Z[F)  Estimated bi 1 il _ | Quarry Tai Miu = Tai Po TS|m Bei Waglan
Month Date Hour* Direction Distance ‘- ) L Month Date Hour* EJ’J‘E\JJ“ Shek Pik
(km) Movement minimum Hourly Bay Wan Kau Tsui Island
(km/h) central
pressure (hPa)
it Tk ] 15:42 - 17:42 # 1006.2
B 7 15 20 i 630 F 18 975 7 15 0.16 0.25 0.16 0.29 0.27 0.15
Typhoon Conson S w 16:00  1006.3
BT L] =k 05:06 - 05:36 # 1005.2
SECSEH 7 22 05 330 15 970 7 22 0.19 0.25 0.15 0.32 0.25 0.09
Typhoon Chanthu Sw NW 05:00 10053
SRR | )
Severe ‘Froplcal Storm U =iz 16:57-17:01 1001.6
Lionrock 8 29 20 290 8 996 8 30 0.15 0.18 0.10 0.23 0.22 0.02
(57— %ﬁgﬂtﬁggﬁ '
(First passage) SE NNE 17:00 1001.6
ST gy E[,{“‘ﬂ,{“‘ E[FFJ ﬂF 03:00-03:12 1002.1
(3 Lﬁ%ﬂ HHA 9 3 14 150 10 1000 9 3 0.01 0.04 0.07 0.07 0.13 -
(Second passage)
NNW WSW 03:00 1002.1
SR R 1= 7 15:02-15:15  997.2
prEaEt E - . 9 21 01 150 24 996 9 20 0.06 0.01 - 0.10 0.44 0.06
Severe Typhoon Fanapi N W 15:00 9973
T e Pl T 14:34 - 14:51% 1002.0
i U TPl LT 975 10 2 072 044 075 074 079 0.58
Super Typhoon Megi ESE NNW 15:00  1002.1

# )%%J ﬁt af#rﬁﬁ P
- JREERR

i Clagit] E#Ej R ED

* Hong Kong Time (UTC + 8 hours)
# First and last time recorded
- No data
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* 47 (&) TABLE 4.7  (cont'd)
B B6053 ST B B 1053 ST B9 5k B B B
B (B T ) (BN ] ) RIS TH)
] Eliz Maximum 60-min mean Maximum 10-min mean Maximum gust peak speed in
Name of Month wind in points and km/h wind in points and km/h km/h with direction in points
tropical cyclone ERE i S frHE, Hid A B R fEHE, Hid A B R fEvaE
Hong Kong Hong Kong Hong Kong
King's Park International = Waglan Island | King's Park International | Waglan Island | King's Park | International = Waglan Island
Airport Airport Airport
‘%ﬁij?
B L hmin o MR g W | BRI L WM e BB | WHER g BH e BB g
Typhoon Conson ES ES SE b {SJE'r“]F SE SE ES SE SE
SSE, ESE
B Y WRER 5y MR g5 BTHH 4| MR 30 REEH g BEER 5| REER 6 Wb A
Typhoon Cfgnthu ! ES J 23 ES ] 36 E 43 ES ] 30 SS J 51 ES ] 52 ES J 65 ES J 68 SE o7
FiFIE f E%FJEP
Severe Tropical Storm e e e ! ' e e e e
Lionrock 8 JN 14 E\l'jv 23 JN 23 E\/[ 16 ﬁ;E‘J 30 JN 27 JN 27 ﬁJﬁE‘JS'EJﬁJ 47 ﬁlilé 47
(55— R i VD)
(First passage)
(31 SR IR PRI g THRAS 5, M W TH= g TP og| WRHIEM 54 P 7 1P P
(Second passage) 9 WS{/J/ 13 NN{r/g/ 34 SSEJ 47 w 14 NW 30 \/\; 58 SSEJ 34 SE 38 SS\F\} 76
FPIEE M 717 i ! [ [P IFH T [l ! PP 20 TR [l
SeverFe Typhoon Fanapi o SS\;\} 25 SW 43 SW 59 WS\% 30 SW >4 SW 72 WS{r/g/ 70 SS\;\} 88 SW 122
IR L Ehy iy [ EhiTE Ehy Ehy Ehy =Rz 1= =Rz
Sup%r iyphooﬁ Megi 10 \ 25 \ 3% "IN 52 \ 30 \ 40 \ 54| " NE %6 \ 52 N 65
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TABLE 4.8.1 RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM
OF HONG KONG IN 2010
{ S b A
600t £ T F,%&rﬁ PRy E ()
;?ff =UR JEJJE Ly Rainfalf at the Hong Kong Observatory (mm)
= H foi Period when tropical
i cyclone within 600 km (i) (i) (iii) (iv) (i) + (iv)
Name of of Hong Kong &ﬁ%eoo;ﬁ Byl T, T T,V T T,V H Total
tropical cyclone (T, — Ty within 600 km | 24 [ (7| | [V48° ][] | U727 [P T, —
FUAIE] 55 E?I:F'Eﬂ* of Hong Kong  |24-hour period|48-hour period|72-hour period| (T,+72 'J*Eﬁ hours)
Date/Month  Time* (T Ty after T, after T, after T,
E”iﬁ”ﬁfﬁﬁ (Ty) 20/7 0800
Tvoh Chanth - 212.6 144 151 151 227.7
ypRoon&hamnt 1 ) 2377 0600
PR RAT ) | (T 2878 1400
Severe Troplcal Storm - 66.0 31.2 36.1 36.1 102.1
Lionrock (T,) 3/9 1400
REBE 4| (T) 179 0100
Troplcal Storm - 0.0 0.0 16.8 63.9 *63.9
Namtheun # (T) 1/9 0200
FH }‘l‘#' Sy ﬁj‘\»%\% @# (T 8/9 1800
Severe Trop|ca| Storm - 62.1 81.4 98.5 194.4 256.5
Meranti # (T,) 10/9 1000
§Ei§'@[ﬁ‘ ”“Ehf““ (Ty) 19/9 2000
S Tvoh E . - 95.1 150.7 151.5 151.5 246.6
evere Typhoon Fanapi (T,) 2179 0200
%ﬂgii”’ﬁ Er]f,ﬂ (Ty) 20/10 1400 el g
s Tvoh Medi - 0.2 0.0 Trace Trace 0.2
uper Typhoon MESt 1 (1)) 24 110 0800
H Total 833.1

*
T
T

wwwx

#
[

IJL’
|

%\

-
T

2
# s

\}lt—m
:

I R R

TE) -

* Hong Kong Time (UTC + 8 hours) .
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.

#

%Iggu[ rl':l‘i[uj #‘E% =

KEF 1w IF”J‘"F‘EFGOO SYENETRIP pJEat]
[ Tzt fiAH600 2+ 1 AGTRN (T EY BEH
RGBT
E%{me“@wxﬂﬂH%ﬁﬁLmﬁﬁﬁf

IO ] -
i

o

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

+ Rainfall amount of T.S. Namtheun overlaps the rainfall amount of S.T.S. Lionrock.
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TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884-1939, 1947-2010)

f:*niﬂm; FHE SRR B (2 )
Tropical Cyclone Rainfall at the Hong Kong Observatory (mm)
(M) (i) (i) (iv) (i) +(iv)
vfﬁiﬁﬁooﬁ By i TV ipy Ty Vigpy Ty ViEpy # Total
For H 1% within 600 km 24 /[T CRINEIN 72 1R T, —
Year = Month Name of Hong Kong 24-hour period | 48-hour period | 72-hour period | (T,+72 'J‘E?I: hours)
(T—Ty) after T, after T, after T,

1999 8 Pl Sam 368.1 178.9 248.1 248.4 616.5
1926 7 ﬁ%ﬁ@gch. 348" 534.0 * 561.1 * 562.2 * 597.0
1916 6 Eigz T.C 4948 * 271.9*% 59.4 * 67.2 % 562.0
1965 9 TR Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 T Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 ”gj[ﬁ Ellen 90.7 394.2 421.0 425.4 516.1
1993 9 Brg Dot 459.6 37.9 37.9 37.9 497.5
1982 8 Brs Dot 41.2 3225 403.1 450.5 491.7
1995 8 3@ fﬁ Helen 241.4 146.2 235.2 2395 480.9
1904 8 Bz T.C 4465 * 007 37* 26.7 7 4732

Ty - f‘ﬁ@hﬁ?l e RS HE600 2 AR uﬁrm

Ty - B0 7 1H600 7 £V AT * 1 i BB S A Ryl -

OB et - B R g RS £

L OESMBEE

S RAAARY T

j,ﬂ» 'j'ﬁ?ﬁi%GOOj?ElﬁcT[ IPIRYEI= o =P F' FrEA P O TR

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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TABLE 4.9 TYPHOONS REQUIRING THE ISSUING OF THE HURRICANE SIGNAL NO. 10 DURING THE PERIOD 1946-2010

gk
ot s E m i Y8053 ST 90 i L RS [ SR
za Nearest approach (FrpE) CEE L) (BT )
Name to the Hong Kong Observatory Minimum M.S.L. Maximum 60-min mean wind in points and km/h Maximum gust peak speed in km/h with direction in points
of pressure (hPa)
typhoon PhEE e Ttk
FRUEIE # g hi (RN [ SR R[S g | 1R R iy I R S A A TR 5 HaRE R R URE T
Date/Month Year|Direction Distancgl Hourly Inst. | Hong Kong King's Kai Tak Waglan Cheung Tate's Green Hong Kong King's Kai Tak Waglan Cheung Tate's Green
(km) Observatory Park Airport Island Chau Cairn Island Observatory Park Airport Island Chau Cairn Island
- 18 /7 1946 T 70 985.7 - [ ER - - - - - - - - - - - - -
S NE
it | 22 /9 1957 | iy 55 986.2 984.3 | flp il 115 - R 72 W 113 - - - Woo187 - Pl 158 | ed=frip 185 - - -
Gloria sw ESE ESE E E ENE ENE
T 9 /6 1960 | [ if=ffijf 10 974.3 9738 |l 96 - R 92 | i 112 - - - T Iy 191 - 164 | Tl 194 - - -
Mary WNW SSE SSE SSW SSE SE SSW
W | 19 /5 1961 0 981.6 981.1 ﬁw@m 83 - W 70 ﬁiﬂ'l@ﬁi 9 ﬁuﬂ@m 76 - - W 166 - ﬁw@m 139 | i 128 ﬁuﬂ@m 135 - -
Alice EN E ES EN E EN swW EN
g 1179 1962 pwm@m 20 955.1 953.2 J= 133 - J= 108 | e 148 | Pt 118 | jupy 189 - J= 259 - J= 229 \rw“ 216 | e 232 ﬁiﬂ'l@ﬁi 284 -
Wanda SS N N NW NW SE N N NW ES
[ 5 /9 1964 | iy 30 971.0 968.2 o110 - J= 118 ﬁw@m 148 | e 113 | kil 167 - ﬁuﬂ@f 227 - = 203 W 230 ﬁuﬂ@f 216 W 268 -
Ruby SwW E N EN NE ESE NN NW E NN E
B 13 /10 1964 W 35 978.9 977.3 |7l 88 - 1= 67 ] 17 | Pl % ﬁuﬂ@f 157 - J= 178 - I= 198 ] 184 pwjﬂw\ 205 | jfd= 220 -
Dot E NNW N N NNW NN N N N WN NE
S 21 /8 1968 0 968.7 968.6 I= 68 - I= 75 ﬁ\ljiﬁéji 124 pwm@m 90 ﬁuﬂ@f 126 - J= 133 - J= 151 | jud= 209 pwm@m 167 ﬁ\ljiﬁéji 203 -
Shirley N N Nl\[ SS NN N N NE SS N
17 /8 1971 | i 20 984.5 982.8 hfy 103 - Ry 122 ﬁiﬂ'l@ﬁi 140 | Ry 131 T 148 - Tk 224 - e 211 ﬁiﬂ'l@ﬁi 189 | fhpy 194 B2z -
Rose WSW SE SE ES SE S ESE ESE ES SE S
EP 14 /10 1975 H 50 996.4 9962 |jitd il 58 | 75 i 67 | e 118 J= 106 | i 130 MHJL 118 | pld= 140 | 137 | 140 | Pudfrt 176 | jldv 158 | jledefpd 180 | fude 167
Elsie S ENE N NNW NNE N NE NN NE N N ENE NE NNE NE
T 2 /8 1979 | il 10 961.8 961.6 7 75 \rw\ 79 1 15| [y 144 pwm@m u7 | pu= 115 7 108 [ \rw 166 \rw 182 | [ 198 | Pk 185 mrw 229 | 1167
Hope NNW w w swW SS NW w w SwW WSW w
] 9 /9 1983 | [y 45 983.9 983.1 W 92 w88 w112 ﬁiﬂ'l@ﬁi 169 | e fri 171 7 126 T 137 o185 W 167 W 203 W 227 | i ir 238 ﬁuﬂ@m 218 |y 220%
Ellen swW E E E ES ESE E S E E E E ssE EN S
F 16 /9 1999 | ik ¥ 20 976.8 976.1 W 63 I 68 | R 59 | iy 183 | fudfiide 113 - - o137 | T 149 | il 142 | T 234 | e 182 - -
York SSW E N NNE NNE NNE E NNE ENE NNE NE

* fihwt fg('zwiﬁ;r%'%ﬁ’ﬁfiij'ﬂiic
estimated, exceeding upper limit of anemogran
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TABLE 4.10 DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG IN 2010
Bl 32 HARN (Elﬁ%i )
Damage in physical terms Damage in monetary terms (million HK$)
A=t i e BT s | e [opdrame | B¥ Snpg [ Srps | 2 gy | Hpr | HTotal
Name of Month Agriculture Public works Public Property | A[BLEI | Agriculture [Public works|  Public Private Others
tropical cyclone facilities utilities Landslip and facilities utilities property
collapse of
slope
JFIME Road: 5 5 sites
I H-
River embankment:
2 15 sites
- S
By :
. ié f f’gm\ls:t(:\res Footpath & access road: |11
T r;oé;\\Chlanthu 7 Ei'B:F’J Cro N 21 5y sites Cemetery: 306 {f units| 53 = cases 15.60 15.60
yp %L Fﬁ”tonsp ’ PE 9L Open space: |3 %y sites
# 8 1 sites
B
Construction site:
3 5 sites
1 19 Others: 2 % sites
BT || o
PR :
Severe %opiil Storm 8-9 i iE‘JsiteEﬁ Open space 1 3 case
Lionrock -
JF1ME Road: 2 5 sites
. . ootpath & access road:
A R Tt L U [
Sevegféfﬁhof:;:ana i 9 1 5 site 3 {jif units | 6 3 cases
yp p e
Construction site:
1 5 site
’#il”iﬁ‘@#?ﬁl P _
Super Typhoon Megi 10 1 i unit 1 3 case

ﬁFJr% G Fﬁﬁﬁﬁﬂf'ﬂ”?i&%tiﬁ%ﬁ?ﬁﬁ > [FilFR #2278 B AR

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.
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TABLE 4.11 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960-2010
g | S
P | pEEs | i
1 FYRYS 2] Name of f‘ﬁiﬂﬁ et MR KRB B | iR B A =" Het!
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 o 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 - 91/9 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 T fr 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 Fary 26 10 85 2 31 59
1965 | 6/7 - 16/7 T. Freda B 2 0 16 0 1 0
25/9 - 281/9 T.S. Agnes Py i 5 0 3 0 0 0
1966 | 12/7 - 1417 S.T.S. Lola Ea 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 Enii] 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 e 2 0 30 8 0 0
16/7 - 2217 T. Lucy 3-35?', 0 0 38 10 2 13
10/8 - 171/8 T. Rose = 110 5 286 33 303 *
1972 | 4/11- 9/11 T. Pamela L{EREH 1 0 8 3 0 0
1973 | 14/7 - 20/7 T. Dot Fary 1 0 38 14 * *
1974 | 7176 - 14/6 T. Dinah EY 0 0 0 1 * *
18/7 - 2217 T vy RES 0 0 0 2 * *
15 /10 - 19 /10 T. Carmen Hko 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 }i’f‘, 0 0 46 7 2 1
16 /10 - 23 /10 | S.T.S. Flossie ERET 0 0 0 1 * *
1976 | 22/6 - 417 T. Ruby [ 3 2 2 0 0 0
2117 - 2617 S.T.S. Violet %@@%’J 2 1 1 0 0 0
5/8 - 6/8 | STS. Clara T 0 0 4 0 0 0
21/8 - 2418 T.S. Ellen “[ﬁ 27 3 65 0 4 7
15/9 - 21/9 T. lris FHET 0 0 27 6 0 1
1977 417 - 617 T.D. - - 0 0 2 0 0 0
3/9 - 5/9 T.S. Carla 1 0 0 1 1 0 0
22/9 - 25/9 | S.T.S. Freda LR 1 0 37 2 0 0
1978 | 24/7 - 30/7 S.T.S. Agnes poy ey 3 0 134 0 25 42
9/8 - 12/8 T.S. Bonnie Higrd 0 0 0 2 0 0
23/8 - 28/8 | S.T.S. Elaine T 1 0 51 8 5 8
22/9 - 26/9 [ STS. Kit ?,é‘.‘f 0 7 0 0 1 0
71710 - 16 /10 | S.T.S. Nina s 0 0 2 0 0 0
17 /10 - 29 /10 T. Rita gl 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 *‘}ﬁ 0 0 0 0 2 0
2817 - 318 T. Hope Gl 12 0 260 29 167 207
6/8 - 9/8 T.D. - - 0 0 0 0 3 0
16/9 - 24/9 | ST.S. Mac W 1 0 67 2 12 0
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DR G | AUEE
P | pEEs | i

=5 FUH T A5 Name of B |"JL'§‘E;3 o MR REEA R | O B ‘ﬂﬁfﬂﬁ =" Bt

Year Date / Month tropical cyclone %l Persons | Persons | Persons |Ocean-going| Small craft | Small craft

dead missing injured vessels in sunk or | damaged
trouble wrecked

1980 5/7 - 1217 S.T.S. Ida U fr 0 0 0 1 0 0
18/7 - 2317 T. Joe FE[][?' 2 1 59 4 0 1
20/7 - 2817 T. Kim ‘E[E{J 0 0 0 0 2 1
29/10 - 2/11 T.S. Cary G E! 0 0 0 0 0 2
1981 3/7 - 717 S.T.S. Lynn [ 0 0 32 0 0 3
1982 | 27/6 - 21/7 T.S. Tess B 0 0 16 0 1 0
2217 - 301/7 T. Andy 2] 0 0 0 0 0 1
5/9 - 16/9 T. Irving B 0 0 0 0 0 2
1983 | 12/7 - 191/7 T. Vera e 0 0 0 0 1 0
29/8 - 9/9 T. Ellen E’ﬁ 10 12 333 44 135 225
10/10 - 14 /10 T. Joe ’[E[]['i”' 0 0 58 2 0 3
20/10 - 26/10 | S.T.S. Lex JuA 0 0 0 0 0 1
1984 | 27/8 - 719 T. lke Bal 0 0 1 0 0 0
1985 | 19/6 - 25/6 T. Hal Pﬁﬁ?ﬁ 0 1 13 0 4 2
1/9 - 7/9 T. Tess EY A 2 0 12 6 1 3
13 /10 - 22 /10 T. Dot By 0 0 1 0 0 0
1986 | 3/7 - 12/7 T.  Peggy [ 1 0 26 3 0 3
9/8 - 12/8 T.D. - - 0 0 3 0 1 5
18/8 - 6/9 T. Wayne B R 3 1 15" 0 3 0
11 /10 - 19 /10 T. Ellen E’ﬁ 0 0 4 1 2 1
1987 | 16 /10 - 27 /10 T. Lynn PR 0 0 1 0 0 0
1988 | 14/7 - 20/7 T. Warren El fﬁ 0 1 12 1 2 1
19/9 - 22/9 T. Kit H 0 0 0 0 0 1
18 /10 - 23 /10 T. Pat ﬂﬂ;’f’ﬁ 2 0 1 0 0 0
21/10 - 29/10 T. Ruby o 0 0 4 0 0 0
1989 | 16 /5 - 21/5 T. Brenda T” |F~>J1$_ 6 1 119 0 3 5
11/7 - 19/7 T.  Gordon ‘9]‘}{? 2 0 31 1 0 8
8 /10 - 14 /10 T. Dan | Fd 0 0 0 1 0 1
1990 | 15/5 - 19/5 T. Marian B 0 0 0 0 0 1
15/6 - 19/6 S.T.S. Nathan g 5 1 1 1 0 2
21/6 - 30/6 T. Percy Sf[ﬁ’l 1 0 0 0 0 0
2717 - 3117 S.T.S. Tasha Er\f 0 0 1 0 1 0
25/8 - 301/8 T. Becky E“;IIFI 0 1 0 0 0 0
10/9 - 20/9 T. Ed o 1l 0 0 1 0 0 0
1991 | 15/7 - 201/7 T. Amy RS 0 0 1 1 0 2
20/7 - 2417 S.T.S. Brendan Il |ﬁﬁ 0 0 17 1 1 13
13/8 - 18/8 T. Fred kel 0 0 0 0 1 0
1992 9/7 - 1417 T. Eli TEI 0 0 23 0 0 1
17/7 - 1817 T.S. Faye ?’IEE‘;B 2 0 24 1 0 3
19/7 - 2317 S.T.S. Gary g 0 0 18 2 0 0
1993 | 21/6 - 281/6 T. Koryn ﬁ,’rﬁ; 0 0 183 0 0 2
16/8 - 21/8 T. Tasha Er\f 0 0 35 0 0 7
9/9 - 141/9 T. Abe TE! 1 0 0 0 0 0
15/9 - 171/9 S.T.S. Becky E,'t(ﬁ 1 0 130 0 0 10
23/9 - 2719 T. Dot sy 0 1 48 0 1 0
28/10 - 5/11 T. Ira T 2 0 30 0 1 0
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*4.11 (1)
TABLE 4.11 (cont'd)
SE|ie | TEH
PR | s |
e ARt Nameof | g | T WO\ WOV SE U AR LR
Year Date / Month tropical cyclone < ersons Pgrsgns Ee.rsons Ocean—go-mg Small craft | Small craft
dead missing injured vessels in sunk or | damaged
trouble wrecked
1994 | 23/6 - 25/6 T.S. Sharon Ip 0 0 5 0 1 1
25/8 - 29/8 S.T.S. Harry RE! 1 0 2 0 0 2
1995 | 7/8 - 12/8 | S.T.S. Helen iﬁﬁfﬁ 3 0 35 0 0 0
25/8 - 1/9 T. Kent ’F’qﬁ 0 0 5 0 0 0
28/9 - 410 T.  Sibyl B 0 0 14 0 0 0
1996 5/9 - 10/9 T. Sally ?j)%’] 2 0 4 0 0 0
18/9 - 23/9 | S.T.S. Willie BH] 0 1 0 0 0 0
1997 | 31/7 - 31/8 T.  Victor %é‘p‘d# 1 0 58 0 0 0
20/8 - 23/8 T. Zita [l 3y 0 0 3 0 0 0
1998 7/8 - 11/8 S.T.S. Penny fiyrd 1 0 1 0 0 0
12/9 - 14/9 T.D. - - 0 0 10 0 0 0
15 /10 - 27 /10 T. Babs i 0 0 14 0 0 0
1999 | 28/4 - 2/5 T. Leo g 0 0 14 0 0 0
2/6 - 816 T.  Maggie e 0 0 5 0 2 0
25/7 - 2817 TS - - 0 0 18 0 0 0
19/8 - 23/8 T. Sam AR 4 0 328 0 0 0
12/9 - 171/9 T.  York AP 2 0 500 3 * *
24179 - 261/9 S.T.S. Cam pilen 1 0 23 0 0 0
2000 | 15/7 - 16/7 T.D. - Lo 0 1 6 0 0 0
2718 - 11/9 S.T.S. Maria E’ﬁ}i’ﬁﬁ 2 0 0 0 0 0
5/9 - 10/9 T.  Wukong e 0 0 1 0 0 1
2001 [ 30/6 - 3/7 T. Durian ?{%”[TE 0 0 1 0 0 0
1/7 - 817 T. Utor 7‘3’1ﬁ 1 0 1 0 1 0
2317 - 2617 T. Yutu = FJLI 0 0 10 0 0 0
28/8 - 1/9 T.S. Fitow TER 2 0 0 0 0 0
2002 | 15/8 - 20/8 | S.T.S. Vongfong ?‘H{% 0 0 2 0 0 1
10/9 - 13/9 S.T.S. Hagupit FlRs e 0 0 32 0 0 3
2003 | 16 /7 - 23/7 | S.T.S. Koni ”\ﬂ%g 0 0 15 0 0 0
17/7 - 25/7 T. Imbudo [?IT”?,B 1 0 45 0 2 8
17/8 - 26/8 T.  Krovanh Sk 0 0 11 0 0 2
29/8 - 3/9 T. Dujuan FHHE 0 4 24 0 1 4
2004 | 14/7 - 16/7 T.S. Kompasu [EHEE 0 0 12 0 0 0
2005 | 10/8 -14 /8 | S.T.S. Sanwu ?J%ﬂ 0 0 0 0 0 1
16/9 - 19/9 T.S. Vicente iut;:ﬁ 2 0 0 0 0 0
21/9 - 281/9 T. Damrey S 0 0 5 0 0 1
2006 9/5 - 18/5 T.  Chanchu G 0 0 6 0 1 0
2716 - 29/6 T.S. Jelawat EAE 1 0 0 0 0 0
31/7 - 41/8 T.  Prapiroon YRR 0 0 8 0 1 4
6/8 - 10/8 | S.T.S. Bopha f‘?’ﬁ 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
27/10- 6/11| T. Cimaron =T 0 0 4 0 0 0
2007 | 5/8 - 11/8 | S.T.S. Pabuk e 1 0 17 0 0 0
2008 | 15/4 - 20/4 T. Neoguri EES 0 0 2 0 0 0
18/6 - 26/6 T.  Fengshen i 0 0 17 0 0 0
4/8 - 81/8 S.T.S. Kammuri I50 0 0 37 0 0 0
17/8 - 23/8 T.  Nuri PR 2 0 112 0 0 0
19/9 - 25/9 T. Hagupit FlEsE= 0 0 58 0 10 0
2009 | 15/7 - 19/7 T. Molave f,&ﬂ?[s 0 0 5 0 3 0
1/8 - 9/8 S.T.S. Goni =5 4 0 10 0 1 0
9/9 - 12/9 T.S. Mujigae M 0 0 1 0 0 0
12/9 - 16/9 T. Koppu Tk 0 0 74 0 0 0
2010 | 19/7 - 23/7 T. Chanthu il 4 0 30 0 0 0
TS ORI R 2 SO SRS - IR 55 4 Sl oI -

Based on information supplied by relevant government departments and public utility companies. Damage reports in the local press
were also examined and collated.
* 7 Byt Data unavailable.
¥ L E L1 Struck by lightning.
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A - R RRE R
I RLT S S AT T b?‘FuE&ﬁﬁ& (I 3E 2 1558457 - fA2100
@*180’%F’?EIJ?F FORRR) FOEL b JEIJ"f R [/r‘ff‘ﬁl'bgﬁ)%’r [ A -

s g
B R S 9(1001) 106
e H2(1002) 107
B 4TH (1003) 108
BHSSEI F ] eI E D A | 108
9% Z{VF“’F“ flg*“ (1004) 109
IR R L 2 5. (1005) 109
SIS AT 1 1(1006) 110
B E_Htfl (1007) 111
B 11(1008) 112
]:w R (1009) 112
F% "L"f‘ E LT (1010) 113
IR S (1011) 113
PR LT (1012) 114
Ixfﬂlf_”J I%%nlﬁ&fh—{ A 114
GEE A71(1013) 115
EOSGESI A2 - pIEI A S 116
&3 R 1 (1014) 116
RSB 2 Jep =T A 117

T A GRSV 1053 S [ S O KR B F (LF SFJAEIL. 94 EIF53. 6
SRENE D E%T) I:L“#I %“ESEQF{@N L -

(@ T.D. - lﬂﬁﬁ;ﬁ’ﬁ&
(b) T.S.: - B rfﬁé

(c) S.T.S.: - §F1xjj%?fﬁ TE‘L%F
d T. - EERE

(e) S.T.: - IR

(f) SuperT.. - %gﬁi@@@‘
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Section5 TROPICAL CYCLONE POSITION AND
INTENSITY DATA, 2010

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
Tropical Storm Omais (1001) 106
Typhoon Conson (1002) 107
Typhoon Chanthu (1003) 108
Tropical Depression of 19 — 20 July 108
Severe Tropical Storm Dianmu (1004) 109
Severe Tropical Storm Mindulle (1005) 109
Severe Tropical Storm Lionrock (1006) 110
Typhoon Kompasu (1007) 111
Tropical Storm Kompasu (1008) 112
Tropical Storm Malou (1009) 112
Severe Tropical Storm Meranti (1010) 113
Severe Typhoon (1011) 113
Severe Typhoon Malakas (1012) 114
Tropical Depression of 5 — 7 October 114
Super Typhoon Megi (1013) 115
Tropical Depression of 21 —23 October 116
Severe Typhoon Chaba (1014) 116
Tropical Depression of 19 — 20 December 117

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:-

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

(c) ST.S.: - severe tropical storm
() T.: - typhoon

(e) S.T.: - severe typhoon

(f) SuperT.: - super typhoon



E {5y
Month

= k| Mar

FIEq
Date

22
23

24

25

26

BRI T 00DV + | [F & 2 38

106

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM OMAIS (1001)

R ]

(F @ P )
FTime ﬁ
(UTC)

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

&ﬂ?fﬁiﬁﬁ

]:[ [ %’:“E{

(FHiF=+)

Estimated

minimum
central

§F1@ pressure

Intensity (hPa)
T.D. 1000
T.D. 1000
T.D. 998
T.D. 998
T.D. 998
T.D. 998
T.D. 998
TS. 996
T.S. 996
T.S. 996
T.S. 996
TS. 996
T.S. 996
T.S. 998
T.S. 998
T.D. 1000
T.D. 1000

Rl
Dissipated

it
B
(F 7))
Estimated
maximum
surface
winds
(m/s)

13
13
16
16
16
16
16
18
18
18
18
18
18
18
18
16
16

9.2

9.4

9.7
10.4
10.8
115
12.5
13.3
14.1
14.8
15.6
16.3
16.9
17.5
18.1
18.5
18.7

Long.
(o]

140.2
139.2
138.4
137.3
136.4
1355
134.7
1335
132.7
132.3
131.9
132.0
132.0
132.0
132.0
132.2
132.6
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON CONSON (1002)

i ]
(Pt P p)

FTime ﬁ

(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

Firt

Intensity

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

e
Dissipated

fﬁlﬁﬁ B3
]:[ 1 %’:L T
(F riF=r+)
Estimated
minimum
central
pressure
(hPa)

1006
1004
995
985
975
975
975
980
980
980
985
985
985
985
980
975
975
975
970
970
970
975
980
985
990
1000

it
B
(F 7))
Estimated
maximum
surface
winds
(m/s)

13
16
21
25
31
31
31
28
28
28
25
25
25
25
28
31
31
31
33
33
33
31
28
25
21
13

14.0
14.2
14.2
14.2
14.2
14.3
14.3
14.4
14.5
14.8
15.4
16.0
16.4
16.5
16.5
16.7
16.8
17.0
17.6
18.1
18.5
19.0
19.9
205
21.0
21.2

Long.
(o]

132.1
130.5
129.1
127.7
126.5
124.8
1235
122.3
121.3
119.8
118.6
117.7
116.4
115.2
113.9
113.0
111.9
110.9
110.2
109.5
108.7
107.8
107.2
106.6
105.5
105.1



E {7 FII
Month Date
= E] Jul 19
20

21

22

23

E {5y FII
Month Date
= E] Jul 19
20

B STHI(1003)F0 5+ 7| Ff I 3R

SIX-HOURLY

i ]
(F R )
Time
(UTC)

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

Py
S

i ]
(Pt P p)

FTime ﬁ

(UTC)

0000
0600
1200
1800
0000
0600

108

OSITION AND INTENSITY DATA OF
TYPHOON CHANTHU (1003)

Hie
Intensity

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

iiie
Disf%ﬁated

Firt

Intensity

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

e
Dissipated

fifyt ot [
1o S
(FIiFE£)
Estimated
minimum
central
pressure
(hPa)

1002
1002
998
995
995
990
990
985
982
980
975
970
970
970
975
985
990
990
1000

[HER=1ES
]:[ 1 %’:L T
(F =)
Estimated
minimum
central
pressure
(hPa)

1006
1006
1004
1004
1002
1004

ffi&t
R
CF 57)
Estimated
maximum
surface

winds

(m/s)

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

REISRE > H 122 s g
X-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 19 - 20 JULY

(it
g
(F 7))
Estimated
maximum

surface
winds

(m/s)

13
13
13
13
13
13

15
Lat.
°N

15.0
15.1
15.5
16.1
17.2
17.8
18.4
18.2
18.2
18.7
19.2
19.9
205
214
21.7
22.2
22.9
23.6
23.8

26.0
26.4
27.0
27.7
295
31.2

Long.
[0

118.0
117.3
116.5
116.3
115.9
115.2
1145
113.6
113.3
112.9
112.6
1121
1115
110.5
109.8
109.1
108.0
106.8
106.2

Long.
(o]

126.0
125.7
125.3
124.9
1245
123.9



FIEq
Date

E {5y
Month

I*E] Aug 7
8

10

11

12

FIEq
Date

E {5y
Month

I* ] Aug 22

23

24

25

109

yF ‘Uj"f“ni"urz—« Fﬁ-‘—-J(IOOL‘_)EJ_J—»f JEEIer“FF

¥

SIX-HOUR SITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM DIANMU (1004)
=S R
Fl1es 5 B B R
(E =) (F27+))
Estimated Estimated
B ) minimum maximum
(ﬁﬁ%}ﬂl Fil Eﬁ ) central surface
Tlme §F1@ pressure winds
(UTC) Intensity (hPa) (m/s)
1800 T.D. 998 13
0000 T.D. 998 13
0600 T.D. 997 16
1200 T.D. 996 16
1800 TS. 992 21
0000 TS. 990 21
0600 TS. 988 23
1200 S.TS. 985 25
1800 S.T.S. 985 25
0000 S.TS. 985 25
0600 S.T.S. 985 25
1200 S.TS. 985 25
1800 S.T.S. 985 25
0000 TS. 988 23
0600 TS. 990 23
1200 TS. 990 23
1800 TS. 992 21
0000 TS. 992 21
0600 TS. 992 21
1200 TS. 994 18
LIR30
Became E Ilatroplcal
FBIFET i;l B (1005)pvE + ] s gFr
SIX- HOUIH_Y OgITION AND INTEN IT DATA OF
SEVERE TROPICAL STORM MINDULLE (1005)
REREEES fifit
Fl 1 S B fob il e
(F Hif=r+) (K 27)
Estimated Estimated
= minimum maximum
(ﬁﬁ%}ﬂl 2 Eﬁ ) central surface
Tlme g pressure winds
(UTC) Intensity (hPa) (m/s)
0000 T.D. 998 13
0600 T.D. 996 16
1200 T.D. 996 16
1800 T.D. 996 16
0000 TS. 995 18
0600 TS. 988 23
1200 TS. 988 23
1800 S.TS. 984 25
0000 S.T.S. 980 28
0600 S.TS. 980 28
1200 S.T.S. 985 25
1800 TS. 990 21
0000 T.D. 998 16
i

Dissipated

15
Lat.
°N

215
22.3
22.8
23.6
24.3
25.3
27.1
28.7
29.7
31.0
31.9
32.9
33.7
34.8
35.8
36.4
37.1
38.2
39.2
39.6

15
Lat.
°N

16.3
16.2
16.1
16.1
16.2
16.3
16.7
17.4
18.2
18.6
19.0
19.3
19.4

Long.

124.9
124.7
124.9
125.0
125.2
125.3
125.6
125.3
125.2
125.1
125.2
125.7
126.7
128.2
130.0
131.7
133.7
136.0
139.0
142.7

Long.

1151
114.4
1134
1121
111.3
110.0
109.1
108.2
107.1
106.2
105.5
104.6
104.1



E {5y FII
Month Date

" E| Aug 28

29

30

31

Jur] Sep 1

FFE

G
Ry

SIX-HOU

110

A 1T[(1006)E + -1 o 1 2 31
OSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM LIONROCK (1006)

i ]
(Pt P p)

FTime ﬁ

(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

&ﬂ?fﬁiﬁﬁ

]:[ 1 %’:“E{

(F =)

Estimated

minimum
central

§F1@ pressure

Intensity (hPa)
T.D. 1002
T.D. 1002
T.D. 998
TS. 996
T.S. 996
T.S. 996
T.S. 996
TS. 992
T.S. 988
S.T.S. 982
S.T.S. 982
S.T.S. 982
S.T.S. 982
S.T.S. 982
S.T.S. 982
S.T.S. 982
S.T.S. 982
S.T.S. 982
S.T.S. 982
TS. 988
T.S. 995
T.S. 995
T.D. 998
T.D. 998
T.D. 1000

e
Dissipated

it
B
(F 7))
Estimated
maximum
surface
winds
(m/s)

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

18.2
18.7
19.2
19.6
20.2
20.6
20.7
20.8
20.8
20.7
20.6
20.4
204
20.7
214
22.3
22.8
231
235
23.9
241
240
23.9
23.6
235

WA
Long.
(o]

117.2
116.8
116.3
116.1
116.1
116.3
116.4
116.5
116.8
116.9
1171
117.6
118.0
118.9
1194
1195
119.2
118.9
118.3
117.3
116.2
1151
1144
113.6
1134



111

B B (100D B A2 1%
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON KOMPASU (1007)

i g i
flresm gl
(FiF=r+) (+=7)

Estimated Estimated

P ] minimum maximum
(Tffﬁ?%f P Eﬁ) central surface 158 s
El {75 FrIEy Time i pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
I* E] Aug 28 1800 T.D. 1006 13 194 137.7
29 0000 T.D. 1004 13 20.4 136.4
0600 T.D. 1004 13 21.1 135.3
1200 T.D. 1002 16 21.6 134.3
1800 T.S. 998 18 22.2 1334
30 0000 T.S. 992 21 22.9 1324
0600 T.S. 988 23 23.4 131.8
1200 S.T.S. 980 28 23.8 131.2
1800 T. 970 33 24.6 130.2
31 0000 T. 960 39 25.2 129.4
0600 T. 960 39 26.2 128.5
1200 T. 955 41 27.4 127.4
1800 T. 955 41 28.8 126.2
JuE| Sep 1 0000 T. 955 41 304 1251
0600 T. 960 39 32.3 124.6
1200 T. 965 36 34.3 124.7
1800 S.T.S. 980 31 36.5 125.2
2 0000 S.T.S. 990 25 38.3 127.2
0600 T.S. 994 23 39.3 129.7
1200 T.S. 998 18 40.0 1324
1800 T.D. 1002 16 40.7 134.8
3 0000 T.D. 1004 16 414 137.4

%tﬁiﬂfﬁ?@z

Became Extratropical
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EEE BB 1[(1008)FVD [ & 38
SD(HOJ&L POSHTONANDINTEN&TYDATAOF
TROPICAL STORM NAMTHEUN (1008)

R S it
[lresis
Fupset) (K97

Estimated Estimated

= minimum maximum
(ﬁﬁ%f 2 Eﬁ) central surface 1% s
El {7 FIHA Tlme i pressure winds Lat.  Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
I* E] Aug 30 0600 T.D. 998 13 26.1 122.7
1200 T.S. 995 18 25.9 122.0
1800 T.S. 995 18 25.7 1214
31 0000 T.S. 995 18 255 120.6
0600 T.S. 995 18 25.3 120.1
1200 T.D. 998 16 25.0 119.7
1800 T.D. 998 13 24.7 119.3

Rl
Dissipated

B R (1009)f05 | R W 3R
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM MALOU (1009)

fﬁl%ﬁ S

fli-c e ﬁ%&ﬁ
(F =) (F 7))

Estimated Estimated

P ] minimum maximum
(ﬁﬂﬁﬁ 7 Entj ) central surface J=5# (s
El {75 FIEy Tlme i pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
JuE| Sep 3 0600 T.D. 1004 13 230 1310
1200 T.D. 1002 16 23.6 129.7
1800 T.D. 1002 16 23.9 128.9
4 0000 T.S. 998 18 24.3 128.1
0600 T.S. 998 18 25.2 127.4
1200 T.S. 998 18 26.5 126.9
1800 T.S. 994 21 27.5 126.5
5 0000 T.S. 994 21 28.7 126.2
0600 T.S. 994 21 29.5 126.1
1200 T.S. 994 21 30.5 126.2
1800 T.S. 992 23 31.4 126.5
6 0000 T.S. 992 23 31.9 126.7
0600 T.S. 992 23 32.3 127.0
1200 T.S. 992 23 32.7 127.4
1800 T.S. 994 21 33.3 128.0
7 0000 T.S. 994 21 33.9 128.6
0600 T.S. 994 21 34.9 130.3
1200 T.S. 994 21 35.6 132.0
1800 T.S. 996 21 35.8 133.7
8 0000 T.S. 1000 18 35.8 135.6
0600 T.D. 1002 16 35.4 138.7
1200 T.D. 1002 13 35.3 140.6

LRI S i
Became E #atroplcal
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FEARTE R RBRAI0NS | 1 2gea
SIX-HOUI—IQJLY OSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM MERANT]I (1010)

4 5 fhat
HrogEs
st (FEF)

Estimated Estimated

P ] minimum maximum
(Foasttt] PE) central surface 1258 A
El {75 FIEy Time g pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
JuE| Sep 8 0000 T.D. 998 16 210 1208
0600 T.D. 998 16 20.8 120.1
1200 T.D. 998 16 20.7 119.4
1800 T.D. 998 16 20.7 119.0
9 0000 T.S. 995 18 21.1 119.3
0600 T.S. 988 23 22.2 119.1
1200 S.T.S. 985 25 23.1 119.0
1800 S.T.S 975 31 24.4 118.8
10 0000 S.T.S. 980 28 25.4 118.6
0600 T.S. 990 23 26.8 118.6
1200 T.D. 998 16 27.8 119.0

plili:ie
Dissipated
FEER AR (101 DRV [ R IR
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TYPHOON FANAPI (1011)
e 5 G

Fl1-o 5 B b e

(F i) (k =7))

Estimated Estimated

= minimum maximum
(B ) central surface S s
El iy FIEA Time Gl pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
Juk] Sep 15 0000 T.D. 1002 13 19.9 128.4
0600 T.D. 1000 16 20.4 127.8
1200 T.S. 995 18 20.8 127.6
1800 T.S. 990 21 21.0 127.6
16 0000 S.T.S 982 25 21.3 127.6
0600 S.T.S. 980 28 21.6 128.0
1200 S.T.S. 975 31 21.9 128.4
1800 T. 970 33 22.2 128.4
17 0000 T. 965 36 22.3 128.4
0600 T. 965 36 22.8 128.1
1200 T. 955 41 23.1 127.7
1800 T. 955 41 23.3 126.8
18 0000 S.T. 950 43 234 126.2
0600 S.T. 945 46 23.7 125.3
1200 S.T. 945 46 23.9 124.2
1800 S.T. 945 46 24.0 123.1
19 0000 S.T. 945 46 23.7 121.7
0600 T. 955 41 23.2 120.7
1200 T. 965 36 23.3 119.8
1800 T. 970 33 23.4 119.0
20 0000 T. 970 33 23.7 117.6
0600 S.T.S. 980 28 23.4 116.3
1200 T.S. 992 21 235 115.2
1800 T.S. 996 18 23.6 113.8

e

Dissipated



El {5y FIHA
Month Date
JuE] Sep 21
22

23

24

25

E {5y FIHA
Month Date
-1 F] Oct 5
6

R R (1012)pv 5+ T "\j'f'g'f%'fﬂﬁ@

SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON MALAKAS (1012)

i ]
(Tt P )
Time
(UTC)

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

iy
Intensity

AR IR S e
Became Extratropical

fifyt ot [
FI [ %:L B
(FHIF=T)
Estimated
minimum
central
pressure
(hPa)

1004
1002
998
998
995
990
988
988
975
975
970
965
960
955
945
950
955

ffi&t
R
CF 57)
Estimated
maximum
surface
winds

(m/s)

BUR(SEEG I X FI2 - I B e
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 5 - 7 OCTOBER

[ ]
(4] B4 )
Time
(UTC)

1200
1800
0000
0600
1200
1800

Fit
Intensity

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

iiis
Disgﬁated

ffiat et [
1 SR
(FHFEe£)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1002
1002
1004
1004

fify it
$5b il e
CF 575)
Estimated
maximum
surface
winds

(m/s)

13
13
13
13
13
13

15
Lat.
°N

18.2
18.8
19.2
19.4
19.5
19.5
19.6
20.0
20.6
21.3
22.8
24.2
26.2
285
30.9
34.2
36.9

15
Lat.
°N

18.7
18.8
18.9
19.0
19.0
19.0

Long.
(o]

144.9
144.2
143.4
142.9
142.4
142.0
141.5
141.0
141.0
140.9
140.9
140.9
141.2
141.7
142.8
144.4
145.9

Long.
(o]

108.6
108.5
108.2
108.0
107.9
107.9



E {5y FII
Month Date

4 F] Oct 13

14

15

16

17

18

19

20

21

22

23

24

HRBER HE01)F9 D T F R R

115

SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON MEGI (1013)

[ L
(Pt P p)

FTime ﬁ

(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

Firt

Intensity

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

wn
P

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

i

Dissipated

ﬁﬂ?fﬁiﬁﬁ
[1-2 5}? LIRS
(F i)
Estimated
minimum
central
pressure
(hPa)

1006
1004
1002
1002
998
995
988
982
975
970
965
960
960
955
945
935
915
905
895
895
900
915
935
945
945
945
945
940
940
940
940
940
940
940
940
940
945
950
965
965
970
975
985
998
1002

fifyt
L
(F 7))
Estimated
maximum
surface
winds
(m/s)

13
16
18
18
21
21
23
25
31
33
36
39
39
41
46
52
59
64
75
75
72
59
49
46
46
46
46
49
49
49
49
49
49
49
49
49
46
43
36
36
33
31
25
16
13

15
Lat.
°N

11.7
11.7
11.8
11.9
12.0
12.4
12.8
13.6
14.3
14.9
15.7
16.7
17.3
18.2
18.4
18.7
18.7
18.5
18.1
17.6
17.4
17.2
16.7
16.7
16.4
16.6
16.7
16.8
17.2
17.7
18.4
18.8
19.4
19.9
20.2
20.6
21.0
21.7
221
22.7
234
240
244
24.9
254

Long.
(o]

141.4
1411
140.9
140.6
140.3
139.7
138.6
137.8
137.2
136.5
135.5
134.4
133.0
131.5
130.2
128.8
127.5
126.2
1251
124.2
123.2
121.9
120.6
119.3
118.9
118.4
117.8
117.6
117.2
117.2
117.2
117.3
117.4
117.5
117.7
117.9
118.3
118.3
118.3
118.2
118.0
117.7
117.8
118.0
118.2



E {5y
Month

4 £ Oct

E {5y
Month

4 *] Oct

FIEq
Date

21

22

23

FIEq
Date

22

23

24

25

26

27

A
B

116

SR F[Z A - P20 3 PeD PR et
éIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL DEPRESSION OF 21 - 23 OCTOBER

i ]
(Pt P p)

FTime ﬁ

(UTC)

0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200

PUHEETI(1010F0E + | I W #i

Firt

Intensity

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

g

Dissipated

&ﬂ?fﬁiﬁﬁ
]:[ 1 %’:L T
(F riF=r+)
Estimated
minimum
central
pressure
(hPa)

1008
1008
1006
1006
1006
1006
1006
1004
1006
1006
1006

it
B
(F 7))
Estimated
maximum
surface
winds
(m/s)

13
13
13
13
13
13
13
16
13
13
13

SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON CHABA (1014)

[ L
(Pt P p)

FTime ﬁ

(UTC)

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

Firt

Intensity

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

mwumwm
:_4:_|:_|.—|.—|.—|.—|.—|

(i e [
H [/ 5}? LIRS
(F HIP=)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1002
1002
1002
1000
1000
998
998
995
992
988
980
975
970
970
965
965
960
950
945
945

L
(F 279)
Estimated
maximum
surface
winds
(m/s)

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

19.1
19.9
20.4
20.9
21.2
21.7
221
220
22.1
22.3
22.7

15
Lat.
°N
16.8
17.0
16.3
15.7
15.2
15.0
15.1
15.5
15.8
16.4
17.0
17.4
17.9
18.6
19.3
19.9
20.2
20.5
20.8
21.7
22.4
23.3

Long.
(o]

160.1
158.6
157.2
156.1
155.4
154.8
154.1
153.0
153.7
154.1
154.7

Long.
(o]

137.5
136.5
135.3
134.9
134.3
133.6
133.1
132.6
131.9
131.4
131.1
130.5
130.0
129.5
129.1
128.6
128.2
127.9
127.9
127.8
128.0
128.3



FIRCEHI(101F9 5+ T B IS GR)
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON CHABA (1014) (CONT'D)

P ]
(48t )
ait; I3 Time il
Month Date (UTC) Intensity
- £] Oct 28 0000 S.T.
0600 S.T.
1200 S.T.
1800 T.
29 0000 T.
0600 T.
1200 T.
1800 S.T.S.
30 0000 S.T.S.
0600 S.T.S.
1200 S.T.S.
ﬁ@tﬁiﬁtﬁ%ﬁ;

Became Extratropical

fﬁlﬁﬁ (&
1o 5 B
(F =)
Estimated
minimum
central
pressure
(hPa)

945
940
945
950
955
965
965
970
975
975
985

it
g
CF 575)
Estimated
maximum
surface
winds
(m/s)

46
49
46
41
39
33
33
31
31
31
28

BESRI H T EH Jof1 20 o F0E S R R
HX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 19 - 20 DECEMBER

P ]
(a5t B

HI F1iv] Time #ie
Month Date (UTC) Intensity

4 = ¥| Dec 19 0600 T.D.

1200 T.D.

1800 T.D.

20 0000 T.D.

BB R 6L > & 5 ﬁfllﬁﬂ o
Turned to move across the International Date Line into the central North Pacific.

I?Llﬁ'ﬁ S
[ [ 5"?‘ Eﬁ
(F HIP=1)
Estimated
minimum
central
pressure
(hPa)

1000
998
998
998

fifyt
e
(£ 7))
Estimated
maximum
surface
winds
(m/s)

13
16
16
16

155
Lat.
°N

24.2
24.8
25.6
26.4
27.2
28.2
29.1
30.6
31.9
335
34.7

155
Lat.
°N
21.6
21.2
20.5
20.2

Long.
(o]

128.6
129.2
130.0
130.8
131.6
132.8
1341
135.6
137.2
139.1
141.6

Long.
(o]

179.4
179.3
179.2
179.9





