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Section1 INTRODUCTION

1.1 Evolution of tropical cyclone publications

Apart from a disruption due to World War Il 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 observationsbeganin
1947 and from then onwards the annual publication was divided into two parts, namely
“Meteorological Results Part | - Surface Observations” and “Meteorological Results Part Il -
Upper-air Observations”. These two publications were re-titled “Surface Observationsin Hong
Kong” and “Summary of Radiosonde-Radiowind Ascents” in 1987 and 1981 respectively. In
1993, both publications were merged into one revised publication entitled “Summary of
Meteorological Observationsin Hong Kong”, including surface as well as upper-air data.

Duringthe 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 Il - 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
in 1968 within the area bounded by the Equator, 45°N, 100°E and 160°E. 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 YYYY” but its contents remained largely
the same. Starting from 1997, the series was published in both Chinese and English. The CD-
ROM version of the publication first appeared in 1998 and the printed version was replaced
by the Internet version in 2000.

Tracks of tropical cyclones in the western North Pacific and the South China Sea were
published in “Meteorological Results” up to 1939 and in “Meteorological Results Part I” from
1947 to 1967. In earlier publications, only daily positions were plotted on the tracks and the
time of the daily positions varied to some extent, but then remained fixed at 0000 UTC after
1944. Details of the changes 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 were prepared
since 1960 to provide early information to meet the needs of the press, shipping companies
and others. These reports were printed and supplied on request. Initially, provisional reports
were only available for tropical cyclones for which gale or storm signals or above had been
issued in Hong Kong. From 1968 onwards, provisional reports were prepared for all tropical
cyclones that necessitated the issuance of tropical cyclone warning signals.

1.2 Classification of tropical cyclones

To enhance public awareness of stronger typhoons, the Observatory further categorised
Typhoon' into 'Typhoon', 'Severe Typhoon' and 'Super Typhoon' starting from the 2009
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tropical cyclone season. Tropical cyclones are now classified into the following six categories
according to the maximum sustained surface winds near their centres:

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

(b) A TROPICALSTORM (T.S.) has maximum sustained winds in the range 63-87 km/h.

(c) A SEVERE TROPICAL STORM (S.T.S.) has maximum sustained winds in the range 88-117
km/h.

(d) A TYPHOON* (T.) has maximum sustained winds of 118-149 km/h.

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

(f) A SUPER TYPHOON* (SuperT.) has maximum sustained winds of 185 km/h or more.

1.3 Naming of tropical cyclones

Over the western North Pacificand 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. With effect from 2000, the Japan
Meteorological Agency has been assigned the responsibility to name tropical cyclones
attaining tropical storm intensity according to a new list adopted by the Typhoon Committee.
It contains a total of 140 names contributed by 14 countries or territories within the Asia
Pacific region (Table 1.1). Apart from being used in forecasts and warnings issued to the
international aviation and shipping communities, the names are also used officially in
information on tropical cyclones issued to the international press. The list is reviewed every
year, and usually names of tropical cyclones that have caused serious damage or casualty will
be retired upon the requests of countries or territories affected. Countries or territories
providing those names will then propose new names as replacement.

Besides, since 1981, Japan Meteorological Agency has been delegated with the
responsibility of assigning to each tropical cyclone in the western North Pacific and the South
China Sea attaining tropical storm intensity a numerical code of four digits. For example, the
second tropical cyclone of tropical storm intensity or above, as classified by Japan
Meteorological Agency, within the region in 2017 was assigned the code “1702”. In this
report, the associated code immediately follows the name of the tropical cyclone in bracket,
e.g. Severe Tropical Storm Merbok (1702).

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

more.
* New categories adopted since 2009.
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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 stationsarelisted 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 thisreportare shownin 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, as well as raingauges operated by
the Geotechnical Engineering Office.

Throughout this report, maximum sustained surface winds when used without
qualification refer to wind speeds averaged over a period of 10 minutes. Hourly mean winds
are winds averaged over a 60-minute interval ending on the hour. Daily rainfallamounts are
computed over a 24-hour period ending at midnight Hong Kong Time.

1.5 Content

In Section 2, an overview of all the tropical cyclones over the western North Pacificand
the South China Seain 2017 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones
affecting Hong Kong in 2017. They include the followinginformation:-

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

(b) the sequence of display of tropical cyclone warningsignals;

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

(d) thelowest mean sealevel pressurerecorded at the Hong Kong Observatory;

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

(f) thetimes and heights of the maximum sea level and maximum storm surge recorded at
various tide stationsin Hong Kong;

(g) satelliteandradarimageries.

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

Six-hourly positions together with the corresponding estimated minimum central
pressures and maximum sustained surface winds for individual tropical cyclones in 2017 are
tabulatedin Section 5.

In this report, different time references are used depending on the contexts. The official
reference times are given in Co-ordinated Universal Time and labelled UTC. Timesoftheday
expressed as “a.m.”, “p.m.”, “morning”, “evening” etc. in the tropical cyclone narratives are

in Hong Kong Time which is eight hours ahead of UTC.
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1.6 Hong Kong’s Tropical Cyclone Warning System
Table 1.4 shows the meaningoftropical cyclone warning signals in Hong Kong.

Starting from 2007, the reference for the issuance 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. The eight reference anemometers adopted in
2017 are depicted in Figure 1.1. The reference anemometers have good exposure and
geographical distribution, taking into account the physical separation created by HongKong's
naturalterrain. Together, they are used to representthe overall wind conditionin Hong Kong.

The Observatory will consider issuing the No. 3 or No. 8 signal, as the case may be, when
half or more anemometers in the reference network register or are expected to register
sustained strong winds or gale/storm force winds, and that the windy conditions are expected
to persist.
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F11 “E—tFE-FA—HEERNBRTRELE
TABLE 1.1 Tropical cyclone name list effective from 1 January 2017
I 1 11 v \Y/
IR Contributed by | & = Name | 2% Name | £% Name | £ Name | £ Name
= : petiS EEYe SR EL A BZERT ShFI =
Sy
RIRR Cambodia Damrey Kong-rey Nakri Krovanh Sarika
thE China ySE3 ER R B BE
Haikui Yutu Fengshen Dujuan Haima
- PR Kores B ez sEE | FHE | XxE
" Kirogi Toraji Kalmaegi Surigae Meari
—_—— Hong Kong, i EE BE Ve B
= China Kai-tak Man-yi Fung-wong | Choi-wan Ma-on
. Japan RFF R% 1% INEE e
Tembin Usagi Kammuri Koguma Tokage
\ GiEave-] UEKis] BE T &8
B Lao PDR
2l a0 Bolaven Pabuk Phanfone Champi Nock-ten
. . =B Hi A =g e i=2(3
EY M , Ch
FHETARF] acat, -hina Sanba Wutip Vongfong In-fa Muifa
ZNATE: EEL T BRR ®H
/me M I i - _
RS alaysia Jelawat Sepat Nuri Cempaka Merbok
. : XEfe b AR fefafs RIEED
# M
AnRens cronesia Ewiniar Mun Sinlaku Nepartak Nanmadol
e - BEA FHIR#A EELE EE BT
/ Ph I 1 i (=]
FEH Hippines Maliksi Danas Hagupit Lupit Talas
. 20 Kore % R &H w1 | BB
Gaemi Nari Jangmi Mirinae Noru
. pida iy Zt Krehr yes8 50617
% Thailand ’
RE atian Prapiroon Wipha Mekkhala Nida Kulap
£g Len BAT | BME | ABE | REN | &%
T Maria Francisco Higos Omais Roke
e Viet Nam L FEE B FR#% E= SN
Son-Tinh Lekima Bavi Conson Sonca
e . ZL 7& EB BRED R
Sagy Cambod
R ambocdia Ampil Krosa Maysak Chanthu Nesat
. 1Bz HEE pSE EAS BE
PR China
Wukong Bailu Haishen Dianmu Haitang
-5 SH ALER /NS fers
?;‘ DPR K = n =2 /|
i orea Jongdari Podul Noul Mindulle Nalgae
N Hong Kong, i KB BEE | ETFL ]
= China Shanshan Lingling Dolphin Lionrock Banyan
. . [ RIR BR B | Ko
P Yagi Kajiki Kujira Kompasu Hato
. a0 POR BE A E Al Ch
Leepi Faxai Chan-hom Namtheun Pakhar
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Fx11 (8)
TABLE1.1 (cont'd)
. | 1 11 v V
R Contributed by | ¢ = Name | 25 Name | £ Name | £ Name | £ Name
. : B8 BE EIE H534 Hi R
B3 8 #Ha [N ==1 B
HEIRF Macau, China Bebinca Peipah Linfa Malou Sanvu
& e 5 Malaysia piis et BEe BR LY iy 23
" Rumbia Tapah Nangka Meranti Mawar
. : B KR ] BF Y
&I Micronesia !
A A Soulik Mitag Saudel Rai Guchol
SEeE Philippines mEm BRE EEVE]S BE#R A
Cimaron Hagibis Molave Malakas Talim
B 20 Kores ek e X7 wR | HER
Jebi Neoguri Goni Megi Doksuri
- Thaiand | mmk | XPR | EE +%
- Mangkhut Bualoi Atsani Chaba Khanun
=g U SA HER | ZBE | U A T
o Barijat Matmo Etau Aere Lan
. Viet Narm s% =R B Bz AR
Trami Halong Vamco Songda Saola

i ESFE—tF  AAKRKFFNEENATRIERE L -
"BEIAR) M TEAHE, 2RBRRERRF 'EE)

|

g T MEFEE T/NEE)
TERmzE,

N /4
N F/Q\%

FZEF0, A0 T80, -

Note: In 2017, four new names "Koguma", "Saudel", "Cempaka" and "Surigae" have been adopted for
tropical cyclones in the western North Pacific and the South China Sea, replacing "Koppu", "Soudelor",
"Melor" and "Mujigae" respectively.

x®1.2 FHRARRBRIEBNESELFIERKIENAE
TABLE 1.2 Elevations of various barometers and positions of weather stations mentioned in this
annual report
{ALE Position RERERN
FIEE(CK)
Y Station Elevation of
e R barometer above
Latitude N Longitude E M.S.L. (m)
FEHBRXEBHBE Hong KongObservatory Headquarters| 22°18°07” | 114°10°27” 40
M CheungChau 22°12°04” | 114°01’36” 79
BB R RIS Hong Kong International Airport 22°18’34” | 113°55’19” 7
Rt King’s Park 22°18’43” | 114°10°22” 66
iz L Lau Fau Shan 22°28'08" 113°59°01” 36
=S WaglanIsland 22°10’56” | 114°18’12” 60
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#= 1.3 FHRAZRRTIVEINE ERTERRUEHIAL
TABLE 1.3 Elevations of various anemometers and positions of the weather stations mentioned
in this annual report
{irE Position BEFRH

BIREE(CK)

Uk Station Elevation of

dbiE - anemometer

Latitude N Longitude E | above M.S.L. (m)

=il A (7R ) Bluff Head (Stanley) 22°11'51” 114°12'43” 103
FIRAEER Central Pier 22°17°20” 114°09'21” 30
£oM* Cheung Chau* 22°12'04”" 114°01'36” 99
RO K& Cheung Chau Beach 22°12’39” 114°01’45” 27
M Green Island 22°17°06”" 114°06’46” 107
BER BRI Hong Kong International Airport* 22°18'34” 113°55’19” 144
g Kai Tak* 22°18’35” 114°12'48” 16
mtMH King’s Park 22°18’43” 114°10'22" 90
TR Lau Fau Shan* 22°28'08” 113°59'01” 50
S Ngong Ping 22°15’31” 113°54’46” 607
Bld=] North Point 22°17°40” 114°11'59” 26
FEM Peng Chau 22°17"28" 114°02’36” 47
M Ping Chau 22°32'48” 114°25'42" 39
mE* Sai Kung* 22°22'32” 114°16'28" 32
M Sha Chau 22°20'45" 113°53’28” 31
IR & Sha Lo Wan 22°17'28”" 113°54’25” 71
> Sha Tin* 22°24°09” 114°12’36” 16
A Shek Kong 22°26'10” 114°05’05” 26
NEREREH Star Ferry (Kowloon) 22°17'35” 114°10°07” 18
HEr Ta Kwu Ling* 22°31’43” 114°09'24” 28
AEE Tai Mei Tuk 22°28’31” 114°14’15” 71
RIE L Tai Mo Shan 22°24’38” 114°07'28” 966
REE Tai Po Kau 22°26'33" 114°11°03” 11
%P9 Tap Mun 22°28'17” 114°21'38” 35
NS Tap Mun East 22°28’06” 114°21'47” 48
Al Tate's Cairn 22°2128" 114°13'04” 587
1 B R Tseung Kwan O 22°18'57” 114°15'20” 52
BERERZME Tsing Yi Shell Oil Depot* 22°20'48” 114°05'11” 43
THABNEE Tuen Mun Government Offices 22°2326” 113°58’36” 69
HERS Waglan Island 22°10’56” 114°18'12” 83
=8 /N Wetland Park 22°28’00” 114°00°32” 15
=M Wong Chuk Hang 22°14'52" 114°10'25” 30

# Firig BB R BT PR

# Refer to the wind sensor at the middle of the north runway

* B3R A G

* Reference anemometer
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x14 Bt ERRTRREESERNESR
TABLE 1.4 Meaningof tropical cyclone warningsignalsin Hong Kongin 2017
E9% BN I% ERUER
Signals Symbol Display Meaning of Signals
B AERESEGENEBNS00AEN EHE
A . T 1 A —I FERE -
Standby A tropical cycloneis centred within about 800 km
of Hong Kong and may affect the territory.
BB VTHRR EXTENSEEWRAE © &
BRNEEBNELIZ2AE  MEEAEEA
) BRK110AE - BEEZATRERE -
g 3 I 3 Strong wind is expected or blowing generally in
Strong Wind 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 [iiiple
IR 3 8
ARKRE W A8
NWLY Nw gk
Gale or Storm BB THREENENEEEIIEN R
. BRSSP MR EE » K8 ES /63
7R ZE117AR BREAREBHTNFI80RE
\Asem | 8 v 8 .
SW'L’Y SW BESAIEEHRE -
Gale or Storm sw iR Gale or storm force wind is expected or blowing
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Figure 1.1  Locations of anemometers and tide gauge stations mentioned in this annual report
HRIEYVE Anemometers HRIEYVE Anemometers
BHD A (FRHE) BluffHead (Stanley) ™S MBI Tai Mo Shan
ccB MK Cheung ChauBeach TUN EFIHAFEE Tuen Mun Government Offices
cP1 HIRFETE Central Pier WLP BH/AR Wetland Park
EPC M Ping Chau WGL B85 Waglanlsland
Gl HiM Green Island £ ] & 15 * Reference anemometers*
HKS BT Wong Chuk Hang CCH £M Cheung Chau
JKB S E R Tseung Kwan O LFS FRiZ L Lau Fau Shan
KP R4H King’s Park HKA EHBEBIBEHIS Hong Kong International Airport
NGP £1F Ngong Ping SE Bf= Kai Tak
NP b North Point SHA SH Sha Tin
PEN 5 Peng Chau SHL FIEIBFHE TsingYi Shell Oil Depot
PLC ARZEE Tai Mei Tuk SKG P& Sai Kung
e SP3M Sha Chau TKL FTH48 Ta Kwu Ling
SEK A= Shek Kong
SF NEERERETE Star Ferry (Kowloon) W77 B YE Tide-gauge
SLW JPUR7E Sha Lo Wan Qus I8 Quarry Bay
TAP® #P9 Tap Mun SPW A BE Shek Pik
TME® P95 Tap Mun East TBT KREMH Tsim Bei Tsui
TC REIL Tate's Cairn TMW KB Tai Miu Wan
TPK KIH7E Tai Po Kau TPK KIH7E Tai Po Kau
WGL ## 5 Waglanlsland

FEPIEURI AR E2017 47 B 6 H BUR1EE PIRIE 3
#Tap Mun wind stationis replaced by Tap Mun Eastwind station on 6 July 2017
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Section 2 TROPICAL CYCLONE OVERVIEW FOR 2017

2.1 Review of tropical cyclonesin 2017
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 2017, a total of 32 tropical cyclones occurred over the western North Pacific (WNP) and
the South China Sea (SCS) bounded by the Equator, 45°N, 100°E and 180°, slightly more thanthe
long-term (1961 - 2010) average figure of around 30. Duringthe year, 12 of the tropical cyclones
attained typhoon intensity or above, less than the long-term average (1961 - 2010) of about 15,
with four of them reaching super typhoon intensity (maximum 10-minute wind speed of 185 km/h
or above near the centre).

Figure 2.1 shows the monthly frequencies of the occurrence of tropical cyclones in WNPand
SCSin 2017.

During the year, nine tropical cyclones made landfall over China, with five of them crossing
the south China coast within 300 km of Hong Kong and two crossed Taiwan. Fourtropical cyclones
made landfall over Japan, nine traversed the Philippines and seven made landfall over Vietnam.
With an estimated maximum sustained wind speed of 205 km/h and a minimum sea-level
pressure of 925 hPa near its centre (Table 4.1), Super Typhoon Lan (1721) in October (Figure 2.3)
was the most intense tropical cyclone over the western North Pacificand the South China Seain
2017.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst the 32 tropical cyclones in 2017, 22 of them occurred inside Hong Kong’s area of
responsibility (i.e. the area bounded by 10°N, 30°N, 105°E and 125°E), more than the long-term
annual average figure of around 16 (Table 2.1). 13 of them developed within Hong Kong’s area
of responsibility. Altogether, 427 tropical cyclone warnings to ships and vessels were issued by
the Hong Kong Observatoryin 2017 (Table 4.2).

2.1.3 Tropical cyclones over the South China Sea

18 tropical cyclones affected SCS bounded by 10°N, 25°N, 105°E and 120°E in 2017, more
than thelong-term annual average of around 12. Eight of them formed within SCS.

2.1.4 Tropical cyclones affecting Hong Kong

In 2017, the typhoon season in Hong Kong started on 11 June when tropical depression
Merbok (1702) formed in the central part of the South China Sea and edged closer to the coast of
Guangdong, necessitating the issuance of the Standby Signal No. 1. The typhoon season ended
with the cancellation of all tropical cyclone warning signals on 16 October as Severe Tropical
Storm Khanun (1720) moved towards Leizhou Peninsula and weakened that day.

Seven tropical cyclones affected Hong Kong during 2017 (Figure 2.2), slightly more than the
long-term (1961-2010) average of about six in a year (Table 2.2). They were Severe Tropical Storm
Merbok (1702) in June, Tropical Storm Roke (1707) in July, Super Typhoon Hato (1713) and Severe
Tropical Storm Pakhar (1714) in August, Severe Tropical Storm Mawar (1716) and a Tropical
Depression in September, and Severe Typhoon Khanun (1720) in October. The No.10 Hurricane
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Signal was issued by the Hong Kong Observatory during the passage of Hato on 23 August. It was
the highest tropical cyclone warning signal issued in 2017 and for the first time since Severe
Typhoon Vicente hitting Hong Kongin July 2012. The No. 8 Gale or Storm Signal wasissued during
the passage of Merbok, Roke, Pakhar and Khanun. Mawar and the Tropical Depression in
September necessitated the issuance of the Strong Wind Signal No. 3 and the Standby Signal No. 1
in Hong Kong respectively.

2.1.5 Tropical cyclone rainfall

Tropical cyclone rainfall (total rainfall recorded at the Hong Kong Observatory Headquarters
from the time when a tropical cyclone comes within 600 km of Hong Kong to 72 hours afterit has
dissipated or moved more than 600 km away from Hong Kong) in 2017 was 922.1 mm (Table
4.8.1). This accounted for approximately 35.9 % of the year’s total rainfall of 2572.1 mmand was
about 27 % above the 1961-2010 long-term average of 728.8 mm.

Severe Tropical Storm Merbok (1702) brought 292.9 mm of rainfall to the Hong Kong
Observatory Headquarters (Table 4.8.1) and was the wettest tropical cyclone in 2017.

2.2 Monthly overview

A monthly overview of tropical cyclones in 2017 is given in this section. Detailed reports on
tropical cyclones affecting Hong Kong, including reports of damage, are presented in Section 3.

JANUARY

A tropical depression formed over the sea areas in the southern part of the Philippines about
810 km southeast of Manila on the afternoon of 8 January. It moved west-northwestwards at
first with an estimated wind of 45 km/h near its centre. The tropical depression turned west-
southwestwards the next day and finally weakened into an area of low pressure over Sulu Seain
the small hours of 10 January.

FEBURARY TO MARCH

No tropical cyclone formed over the western North Pacific and the South China Sea in
Februaryand March 2017.

APRIL
A tropical depression formed over the seas east of the Philippines about 1 020 km east-
southeast of Manila on the afternoon of 14 April. It moved west-northwestwards with an
estimated wind of 45 km/h near its centre. The tropical depression moved across the central part
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of the Philippines in the following two days and finally weakened into an area of low pressure
over the southern part of the South China Sea on 17 April.

According to press reports, the tropical depression brought flooding to the central part of the
Philippinesduringits passage. Atleast 10 people were killed.

Tropical depression Muifa (1701) formed over the western North Pacific about 1730 km east
of Manila on the morning of 25 April and moved west-northwestwards on that day. Muifa turned
northwards the next day and reached its peak intensity with an estimated wind of 55 km/h near
its centre. It finally weakened into an area of low pressure over the western North Pacificto the
east of the Philippines on the morning of 28 April.

MAY

No tropical cyclone formed over the western North Pacific and the South China Sea in May
2017.

JUNE

Merbok (1702) formed as a tropical depression over the central part of the South China Sea
about 580 km south of Dongsha in the small hours of 11 June. Moving north-northwestwards, it
intensified into a tropical storm that afternoon. Merbok continued to move closer to the coastal
areas of Guangdongon 12 June and intensified into a severe tropical storm that night, reaching
its peak intensity with an estimated sustained wind of 105 km/h near its centre. It madelandfall
over the Dapeng Peninsula before midnight and weakened into a tropical storm. Taking on a
north-northeasterly track, Merbok moved across Guangdong on the morning of 13 June and
dissipated over Jiangxiin the afternoon.

According to press reports, Merbok brought heavy rain and squalls to Guangdong, causing
flooding in many places. At least 120 000 people were affected with a direct economic loss
reaching 260 million RMB. Electricity supply to more than 45 000 households was interruptedin
Shanwei.

JULY TO SEPTEMBER

Nanmandol (1703) formed as a tropical depression over the western North Pacific about
990 km southeast of Taibei on the early hours of 2 July. It moved generally northwestwards and
developed into a tropical storm that afternoon. Nanmandol turned north-northeastwardsin the
general direction of Japan the next day and further intensified into a severe tropical storm,
reaching its peak intensity with an estimated sustained wind of 105 km/h near its centre. It swept
across Kyushu, Shikoku and the south coast of Honshu on 4 July and weakened gradually.
Nanmandol finally evolved into an extratropical cyclone over the seas east of Japan in the small
hours of 5 July.

According to press reports, at least five persons were injured in Japan during the passage of
Nanmandol. There were extensive landslides and electricity supply to nearly 70 000 households
was disrupted. Transportation services were seriously affected.
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Talas (1704) formed as a tropical depression over the central part of the South China Sea
about 60 km west of Xisha on the afternoon of 15 July. Talas moved west-northwest towards
northern Vietnam and intensified gradually, becoming a severe tropical storm on the night of
16 July and reached its peak intensity with an estimated sustained wind of 90km/h near its centre.
It made landfall over the coast of northern Vietnam in the small hours of 17 July and started to
weaken. Talas finally degenerated into an area of low pressure over the northern part of Thailand
that night.

According to press reports, at least 14 persons were killed and thousands of houses were
destroyed duringthe passage of Talasin Vietnam.

Noru (1705) formed as a tropical depression over the western North Pacificabout 1 160 km
northwest of Wake Island on the night of 20 July. Moving generally westwards, it intensified
gradually and developed into a typhoon on 23 July. Under the influence of another tropical
cyclone Kulap to the east, Noru made a slow counter-clockwise loop in the next three days. It
started to accelerate west-northwestwards and then westwards on 26 and 27 July, before turning
to the southwest on 28 July and temporarily weakened. It then re-intensified again on 30 July.
Turning to the west-northwest towards the sea areas east of the Ryukyu Islands, Noru becamea
super typhoon on 31 July, reaching its peak intensity with an estimated sustained wind of
195 km/h near its centre. Noru moved generally northwestwards on 1 - 4 August and gradually
weakened. It started to turn northeast towards Japan on 5 August and accelerated across Shikoku
and Honshu over the next couple of days. Noru finally degenerated into an area of low pressure
over the sea areas north of Honshu on 8 August. Noru’s life span reached 19 days, making it the
third longest-living tropical cyclone over the western North Pacific and the South China Sea since
1961, after Ritain 1972 and Waynein 1986.

According to press reports, at least two persons were killed, 36 injured and nine reported
missing in Japan during the passage of Noru. Tens of thousands people had to be evacuated, and
transportation services were seriously disrupted. Electricity supply to near 200 000 households
was affected.

Kulap (1706) formed as a tropical depression over the western North Pacificabout 1 270 km
northeast of Wake Island on the morning of 21 July. Moving northwards at first, it intensified
into a tropical storm that night. It turned westwards the next day and reached its peak intensity
with an estimated sustained wind of 75 km/h near its centre. Kulap headed west-northwestwards
on 23 and 24 July and gradually getting closer to Noru. Under the influence of Noru’s circulation,
Kulap moved around Noru on 25 July and weakened rapidly into an area of low pressure.

Sonca (1708) formed as a tropical depression over the central part of the South China Sea
about 260 km east of Xisha on the morning of 21 July and moved west-northwestwards. It slowed
down the next day and lingered over the sea areas southeast of Hainan Island. Sonca intensified
into a tropical storm on the night of 24 July and accelerated to the west towards Vietnam. It
reached its peak intensity with an estimated sustained wind of 75 km/h near its centre the next
morning. Sonca made landfall over Vietham on the afternoon of 25 July and weakened. Itfinally
degenerated into an area of low pressure over Lao PDR the next morning.

Roke (1707) originated from a tropical depression that developed over the sea areas east of
northern Luzon on the afternoon of 21 July. It moved across the Luzon Strait on 22 Julyand after
entering the northeastern part of the South China Sea, took on a west-northwestward course and
headed steadily towards the Pearl River Delta. It intensified into a tropical storm that evening,
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reaching its peak intensity with an estimated sustained wind of 65 km/h near its centre. Roke
made landfall near Hong Kong on the morning of 23 July and weakened into a tropical depression
during the day. It finally degenerated into an area of low pressure over inland Guangdongin the
evening.

According to press reports, Roke brought squally showers to Guangdong during its passage.
A vessel sunk over the seas about 70 km east of Hong Kong and all 12 crew members on board
were rescued.

Nesat (1709) formed as a tropical depression over the western North Pacific about 810 km
east of Manila on the early hours of 26 July. Moving generally northwards at first, it turned to the
northwest the next day in the general direction of Taiwan and intensified gradually. Nesat
developed into a typhoon on the night of 28 July and reached its peak intensity the next morning
with an estimated sustained wind of 145 km/h. After sweeping across the northern part of Taiwan
on the night of 29 July, Nesat made landfall over the coast of Fujian the next morning and
dissipatedinland duringthe night.

Haitang (1710) formed as a tropical depression about 150 km south of Dongsha on the
morning of 28 July and lingered over the northern part of the South China Sea at first. Underthe
influence of the circulation of Nesat, Haitang accelerated northeastwards on 29 July and
intensified into a tropical storm. Crossing the Luzon Strait on 30 July, Haitang reached its peak
intensity with an estimated sustained wind of 85 km/h that afternoon. Then it swept past the
west coast of Taiwan on a northward track and turned north-northwestwards to strike the coast
of Fujian the next morning near where Nesat made landfall just 24 hours earlier. Haitangthen
weakened and finally degenerated into an area of low pressure over inland Fujian on the night of
31 July.

According to press reports, there were at least 131 people injured and one reported missing
in Taiwan with Nesat and Haitang hitting the island in quick succession. More than 670 000
households were without electricity supply. Nesat and Haitang also brought torrential rain and
severe flooding to Fujian, Zhejiang and Jiangxi, with more than 200 000 people evacuated in Fujian.

Nalgae (1711) formed as a tropical depression over the western North Pacificabout 920 km
north-northwest of Wake Island on 1 August and drifted east-southeastwards initially. It
intensified into a tropical storm the next day and turned northwestwards, reaching its peak
intensity with an estimated sustained wind of 75 km/h near its centre on 3 August. Nalgae
accelerated northwards on 4 August and evolved into an extratropical cyclone over the western
North Pacific east of Japan the next day.

Banyan (1712) formed as a tropical depression over the western North Pacific about 460 km
southeast of Wake Island on 11 August. Moving northwestwards at first, it took on a more
northerly course over the next few days and intensified gradually. It once developed into a severe
typhoon on the morning of 15 August with an estimated sustained wind of 155 km/h near its
centre at peak intensity. Banyan started to turn northeastwards and continued to weaken on
16 August, evolving into an extratropical cyclone the next day over the sea areas west of the
International Date Line.

Hato (1713) formed as a tropical depression over the western North Pacific about 740 km
east-southeast of Gaoxiong on the night of 20 August. It moved generally westwards across the
Luzon Strait and entered the northeastern part of the South China Sea on 22 August, intensifying
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into a typhoon and tracking west-northwest towards the coast of Guangdong. During its
approach towards the Pearl River estuary on 23 August, Hato intensified further and became a
super typhoon that morning over the sea areas south of Hong Kong, reaching its peak intensity
with an estimated sustained wind of 185 km/h near its centre. After making landfall over the
coast near Macao and Zhuhai shortly after noon time, Hato entered western Guangdong and
gradually weakened. It moved across Guangxi the next day and degenerated into an areaof low
pressure over Yunnan at night.

Hato brought severe storm surge to the coast of Pearl River estuary. Record-high sea levels
were recorded at many places. A maximum storm surge of 2.79 m and a maximum sea level of
6.14 m were recorded at Zhuhai station. The coastal areas in Zhuhai includingsome underground
carparks were flooded by sea water. Electricity and water supply in the city became unstable. A
number of vessels ran aground about 30 km southwest of Hong Kong and 39 crew members were
rescued. Hato brought damaging winds and storm surge to Macao. Extensive areas of Macao
suffered damage and were seriously flooded, resulting in at least ten deaths and more than 240
injuries. The direct economic loss exceeded 8.3 billion MOP. A maximum sea level of 5.58 metres
was recorded in A-Ma station, a record high in Macao since records began in 1925. Electricityand
water supplies were also affected. In Guangdong, Guangxi, Fujian, Guizhou and Yannan, there
were at least 15 deaths and one missing during the passage of Hato. Around 740000 people were
affected and over 6 500 houses collapsed, with direct economicloss exceeding 27.2 billion RMB.

Pakhar (1714) formed as a tropical depression over the western North Pacific about 570 km
east of Manila on the night of 24 August. Moving generally westwards at first, it developedintoa
tropical storm the next day and moved northwestwards across Luzon. After entering the South
China Sea on the morning of 26 August, Pakhar maintained a northwestward track and
accelerated towards the coast of Guangdong. It intensified into a severe tropical storm during
the night, reaching its peak intensity with an estimated sustained wind of 110km/h near its centre.
After making landfall over the coast of western Guangdong in the vicinity of Zhuhai on the
morningof 27 August, Pakhar weakened gradually and dissipated over Guangxi that night.

According to press reports, Pakhar and its remnant brought heavy rain and squalls to
Guangdong, Guangxi, Guizhou and Yunnan, resulting in at least 12 deaths. Around 100000 people
were affected with direct economic loss around 370 million RMB. Eight people were injured and
many places were flooded in Macao during the passage of Pakhar. A cargo vessel sunk about
120 km east of Hong Kong and 11 crew members on board were rescued.

Sanvu (1715) formed as a tropical depression over the western North Pacific about 880 km
southeast of Iwo Jima on 28 August and, moving northwards, intensified into a tropical stormthe
next day. Turning gradually westwards and intensifying further, Sanvu developed into a typhoon
on 31 August and lingered over the sea areas north of lwo Jima and reached its peak intensity
with an estimated sustained wind of 145 km/h near its centre on the morning of 1 September. It
started to track north-northeastwards across the sea areas east of Japan and weakened gradually.
Sanvu finally evolved into an extratropical cyclone over the western North Pacific east of Hokkaido
on the night of 3 September.

Mawar (1716) formed as a tropical depression over the northern part of the South China Sea
about 270 km east-southeast of Dongsha on the afternoon of 31 August. It drifted north-
northwestwards slowly and intensified into a tropical storm on the night of 1 September. Tracking
slowly to the northwest towards the coast of eastern Guangdong in the next two days, Mawar
intensified into a severe tropical storm on the morning of 2 September and reached its peak
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intensity with an estimated sustained wind of 90 km/h near its centre. It then weakened into a
tropical storm on 3 September, making landfall near Shanwei that night and degeneratingintoan
area of low pressure over inland Guangdongthe next day.

According to press reports, torrential rain and squalls brought by Mawar seriously disrupted
transportation services and caused severe flooding in the Chaozhou-Shantou region and the Pearl
River Delta. Electricity supply to around 110 000 households were interrupted in Guangdong, and
there was reports of floodingin many places in Macao.

Guchol (1717) formed as a tropical depression over the Luzon Strait about 310 km south-
southeast of Gaoxiong on the small hours of 6 September and drifted generally north-
northwestwards. It reached its peak intensity with an estimated sustained wind of 55km/h near
its centre that afternoon and degenerated into an area of low pressure over the Taiwan Strait the
next day.

Talim (1718) formed as a tropical depression over the western North Pacific about 290 km
northwest of Guam on the night of 9 September. It moved generally west-northwestwards
towards the sea areas east of Taiwan and intensified gradually. Talim reached typhoon intensity
on the night of 11 September before intensifying further into a super typhoon on the morning of
14 September and reachingits peak intensity with an estimated sustained wind of 185 km/h near
its centre. After taking a turn to the northeast, Talim gradually weakened over the nextfewdays.
It swept across Kyushu, Shikoku, Honshu and Hokkaido of Japan on 17 and 18 September before
evolvinginto an extratropical cyclone over the sea areas north of Hokkaido.

According to press reports, at least two persons were killed and three were reported missing
in Japan duringthe passage of Talim. Transportation services were seriously affected.

Doksuri (1719) formed as a tropical depression off the east coast of Luzon about 230 km east
of Manila on the small hours of 12 September and moved westwards crossing Luzon during the
day. It traversed the central part of the South China Sea and intensified gradually over the next
couple of days. Doksuri intensified into a severe typhoon and attained its peak intensity with an
estimated sustained wind of 165 km/h near its centre before making landfall overthe central part
of Vietnam on 15 September. After landfall, Doksuri weakened rapidly and dissipated over the
northern part of Thailand on 16 September.

According to press reports, Doksuri left at least four people dead in the Philippines duringits
passage. Doksuri also brought torrential rain and squalls to Vietnam, causing at least nine deaths
with more than 110 peopleinjured and about 150 000 houses damaged.

A tropical depression formed over the central part of the South China Sea about 620 km
south-southeast of Hong Kong on the night of 23 September and tracked generally west-
northwestwards. It reached its peak intensity the next morning with an estimated sustained wind
of 55 km/h near its centre. Taking on a northwestward course, the tropical depression then
moved across Hainan Island and Beibu Wan before weakeninginto an area of low pressure over
the northern part of Vietham on the night of 25 September.
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OCTOBER TO NOVEMBER

A tropical depression formed over the central part of the South China Sea about 130 km
southeast of Xisha on the early morning of 9 October. It tracked west-northwestwards with an
estimated sustained wind of 45 km/h near its centre. The tropical depression made landfall over
the northern part of Vietnam the next morningand weakened into an area of low pressure.

According to press reports, torrential rain induced by the tropical depression caused severe
floodingand landslidesin Vietnam, resultingin at least 72 deaths.

Khanun (1720) formed as a tropical depression over the western North Pacific about 650 km
east-northeast of Manila on the morning of 12 October. It moved west-northwestwards and
intensified into a tropical storm that night. Khanun moved across the northern partofLuzon the
next day and drifted west-southwestwards slowly as it re-organized after entering the South
China Sea. It turned northwestwards on 14 October and then west-northwestwards the next day
as it approached the south China coast, intensifying into a severe typhoon and reaching its peak
intensity with an estimated sustained wind of 155 km/h near its centre. It then started to weaken
rapidly and moved across Leizhou Peninsula in the early morning on 16 October, degenerating
into an area of low pressure over Beibu Wan duringthe day.

According to press reports, at least seven people were injured in Macao during the passage
of Khanun. Transportation services were seriously disrupted. Under the combined influence of
Khanun and the northeast monsoon, at least 970 000 people were affected in Guangdong, Hainan,
Zhejiang, Guangxi and Fujian. There was also widespread heavy rain in Taiwan, with roads
damaged and electricity supply to 14 000 households disrupted.

Lan (1721) formed as a tropical depression over the western North Pacific about 140 km west
of Yap on the night of 15 October and moved west-northwestwards at first. It started to takeon
a north to north-northwestward track in the general direction of the sea areas east of Ryukyu
Islands on 17 — 20 October and continued to intensify. It developed into a super typhoon on
21 October and reached its peak intensity with an estimated sustained wind of 205 km/h nearits
centre. Lan then accelerated to the north-northeast towards Japan and weakened gradually. It
swept across the eastern part of Honshu on the early morning of 23 October before evolvinginto
an extratropical cyclone over the sea areas east of Japan duringthe day.

According to press reports, at least seven persons were killed and more than 130 people
injured in Japan during the passage of Lan. Hundreds of houses were damaged and electricity
supplytoaround 130 000 householdswas disrupted.

Saola (1722) formed as a tropical depression over the western North Pacific about 570 km
south-southeast of Guam on the morning of 23 October. It moved generally to the west-
northwest and northwest over the next few days before turning northwards on the night of
27 October. It swept across Ryukyu Islands the next day and intensified into a typhoon, reaching
its peak intensity with an estimated sustained wind of 120 km/h near its centre. Turningto the
northeast, Saola accelerated and skirted past to the south of Japan on 29 October. It finally
evolved into an extratropical cyclone over the sea areas east of Japan duringthe night.

According to press reports, at least six people were injured in Japan during the passage of
Saola. Electricity supplyto nearly 30 000 households was disrupted.
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A tropical depression formed over the sea areas south of Vietnam about 390 km south-
southeast of Ho Chi Minh City on the night of 31 October. It tracked slowly westwards in general
with an estimated maximum sustained wind of 45 km/h near its centre. The tropical depression
weakened into an area of low pressure early in the morning on 2 November over the sea areas
south of Vietnam.

Damrey (1723) formed as a tropical depression near the Philippines about 400 km south-
southeast of Manila on the small hours on 1 November. Moving generally westwards, it crossed
the southern part of the South China Sea and intensified gradually. Damrey developed into a
typhoon on the afternoon of 3 November and reached its peak intensity on the small hours the
next day with an estimated maximum sustained wind of 145 km/h near its centre. It made landfall
over the southern part of Vietnam on the morning of 4 November and weakened rapidly intoan
area of low pressure over Cambodia that night.

According to press reports, Damrey left at least 89 people dead, 174 injured and 18 missing
in Vietnam during its passage. Over 2 000 houses were damaged. The heavy rain associated with
the remnant low pressure area of Damrey triggered severe flooding in many places of Penang of
Malaysia, leadingto at least 6 deaths and the evacuation of over 3 000 people.

Haikui (1724) formed as a tropical depression near the Philippines about 100 km south-
southeast of Manila on the night of 9 November. Moving northwestwards into the South China
Sea, it intensified gradually and developed into a tropical storm the next day. Haikui started to
turn westwards on 11 November and reached its peak intensity with an estimated maximum
sustained wind of 85 km/h near its centre. It weakened rapidly the next day and degenerated
into an area of low pressure over the central part of the South China Sea in the afternoon.

Kirogi (1725) formed as a tropical depression over the southern part of the South China Sea
about 290 km east of Nansha Dao on the evening of 17 November. It moved generally westwards
in the direction of Vietnam. Kirogi intensified into a tropical storm the next day, reachingits peak
intensity with an estimated maximum sustained wind of 65 km/h nearits centre. It started to
weaken on 19 November, making landfall over the southern part of Vietham and degenerating
into an area of low pressurein the afternoon.

DECEMBER

Kai-tak (1726) formed as a tropical depression over the western North Pacific about 820 km
east-southeast of Manila on the morning of 14 December and moved slowly at first. Itintensified
into a tropical storm at night, reaching its peak intensity the next day with an estimated maximum
sustained wind of 85 km/h near its centre. Kai-tak then tracked west to west-southwestards
across the central part of the Philippines on 16 — 17 December and weakened into a tropical
depression. After entering the southern part of the South China Sea, Kai-tak re-intensified intoa
tropical storm and turned southwestwards on 19 December, before finally degeneratingintoan
area of low pressure over the sea areas south of Vietnam early on 22 December.

According to press reports, Kai-tak caused severe flooding and landslides in the Philippines.
At least 54 people were killed and 24 people were missing.
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Tembin (1727) formed as a tropical depression over the western North Pacificabout 1350 km
east-southeast of Manila on the night of 20 December. It intensified gradually, moving west-
southwest and then westwards across the southern part of the Philippines over the next three
days. After entering the southern part of the South China Sea, Tembin developed into a typhoon
and reached its peak intensity with an estimated maximum sustained wind of 130 km/h nearits
centre on 24 December. It then started to weaken and finally degenerated into an area of low
pressure over the sea areas south of Vietham on 26 December.

According to press reports, torrential rain and squalls brought by Tembin caused severe
flooding and landslides in the Philippines. At least 240 people were killed, more than 180 people
were missingand over 70 000 people were made homeless.

Note: Casualties and damage figures were compiled from press reports.
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Monthly frequencies of the occurrence of tropical cyclones in the western North
Pacificand the South China Sea in 2017 (based on the first occurrence of the tropical
cyclone in the month; for example if a tropical cyclone forms in September and first
intensifies into typhoon or above intensities in October, its related statistics for “all
intensities” and “typhoon or above intensities” will be counted in September and

October respectively).
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Figure 2.2 Tracks of the seven tropical cyclones affecting Hong Kong in 2017.
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at 8 a.m. on 21 October 2017. The estimated maximum sustained wind
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respectively at that time.
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[The satellite imagery was originally captured by the Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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Table 2.1 Monthly distribution of the occurrence of tropical cyclonesin Hong Kong’s area of responsibility
(10°-30°N, 105° - 125°E), based on the first occurrence of the tropical cyclone in the month
A3 Month| —F = =AH mA AR 7<H tA NA hA +8 |+—A | +=A 3t
43 Year Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec | Total
1961 3 5 2 5 4 3 1 1 24
1962 3 4 5 4 1 3 20
1963 3 3 3 2 2 13
1964 1 1 5 3 6 3 6 1 26
1965 1 2 3 4 3 2 1 16
1966 2 5 2 3 2 2 1 17
1967 1 1 1 2 6 1 2 3 17
1968 2 4 2 1 3 12
1969 3 3 4 1 11
1970 1 2 2 3 4 5 3 20
1971 1 2 2 5 3 3 4 20
1972 1 3 2 4 2 1 1 1 15
1973 4 4 2 4 3 17
1974 3 2 4 2 4 4 2 21
1975 1 1 3 2 3 1 1 12
1976 1 1 1 4 1 1 1 10
1977 1 4 1 3 1 10
1978 1 1 2 2 4 5 4 1 20
1979 1 2 1 3 5 2 2 1 1 18
1980 1 3 1 5 2 3 1 1 17
1981 3 3 3 1 1 3 1 15
1982 2 1 1 3 3 3 1 2 16
1983 1 3 1 3 5 2 15
1984 2 2 4 2 2 2 14
1985 2 2 2 4 4 1 15
1986 1 1 1 4 1 3 3 2 16
1987 1 3 2 1 1 3 1 12
1988 1 1 3 1 1 2 5 2 1 17
1989 2 1 4 2 4 3 1 17
1990 1 4 2 3 3 3 2 18
1991 1 1 1 3 2 2 1 3 14
1992 2 3 2 2 2 11
1993 1 1 2 3 2 2 3 14
1994 1 1 2 6 5 2 2 1 20
1995 1 1 5 5 3 1 1 17
1996 1 1 2 3 3 2 1 2 15
1997 1 1 4 1 2 1 10
1998 1 3 4 3 3 1 15
1999 1 1 1 2 3 2 1 1 12
2000 2 1 3 5 3 3 2 1 20
2001 1 2 4 2 2 1 1 1 14
2002 1 1 3 2 3 10
2003 1 1 2 2 3 1 1 1 12
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
2011 2 3 1 2 2 2 12
2012 1 3 2 3 1 2 2 14
2013 2 3 4 4 3 3 19
2014 1 1 2 3 1 2 10
2015 1 1 1 1 2 2 2 1 13
2016 1 3 1 4 3 1 2 15
2017 1 1 1 6 3 4 2 3 1 22
s Averace 01 00 01 0.2 08 14 26 31 27 21 17 06 156
(1961-2010)
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Table 2.2 Monthly distribution of tropical cyclones affecting Hong Kong
#
Bwenh® g\ g | =B | mA | A | ~A | tA | "B | AR | +B |+-A |+-A| s
43 Year Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Total
1961 1 3 2 6
1962 2 1 1 4
1963 1 1 1 1 4
1964 1 1 1 4 3 10
1965 1 2 2 1 6
1966 1 3 1 1 6
1967 1 1 1 3 1 1 8
1968 1 3 2 6
1969 1 2 1 4
1970 1 2 1 2 6
1971 1 2 3 1 1 1 9
1972 2 1 1 1 5
1973 2 3 2 2 9
1974 2 1 2 4 1 1 11
1975 1 1 2 3 7
1976 1 1 2 1 5
1977 1 3 1 3 8
1978 1 1 2 2 2 8
1979 2 2 2 6
1980 1 1 4 1 2 1 10
1981 1 2 1 1 5
1982 1 2 1 1 5
1983 3 2 2 7
1984 1 1 2 1 5
1985 1 1 2 1 5
1986 1 2 1 4
1987 1 2 1 1 5
1988 1 1 1 1 2 6
1989 1 1 2 1 2 7
1990 1 2 1 1 1 6
1991 3 1 2 6
1992 1 3 1 5
1993 1 1 2 3 1 1 9
1994 2 1 1 4
1995 1 4 2 1 8
1996 2 2 2 1 7
1997 1 1 2
1998 2 1 2 5
1999 1 1 1 1 3 1 8
2000 1 2 2 1 1 7
2001 2 2 1 1 6
2002 2 1 3
2003 2 1 1 4
2004 1 1 1 3
2005 1 2 3
2006 1 1 3 1 1 7
2007 1 1 2
2008 1 1 2 1 1 6
2009 2 2 1 3 8
2010 2 1 1 1 5
2011 2 1 1 1 5
2012 2 1 2 5
2013 2 1 2 1 1 7
2014 1 1 2 4
2015 1 1 1 3
2016 1 2 1 2 3 9
2017 1 1 2 2 1 7
T Average | 4 | g 00 | 01 02 | 07 15 | 13 15 | 09 01 | 00 6.0
(1961-2010)

e PSSR ER B HA B 4 © *The month that the tropical cyclone warning signal was first issued.
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Section 3 TROPICAL CYCLONES AFFECTING HONG KONG IN 2017

3.1 Severe Tropical Storm Merbok (1702): 11 — 13 June 2017

Merbok was the first tropical cyclone affecting Hong Kongin 2017 and the No. 8 Galeor
Storm Signal was issued by the Hong Kong Observatory during its passage. The centre of
Merbok moved across the eastern part of Hong Kong waters on the night of 12 June, thefirst
time the centre of a tropical cyclone entered the territory of Hong Kong since Typhoon Nuriin
August 2008.

Merbok formed as a tropical depression over the central part of the South China Sea
about 580 km south of Dongsha in the small hours of 11 June. Moving north-
northwestwards, it intensified into a tropical storm that afternoon. Merbok continued to
move closer to the coastal areas of Guangdong on 12 June and intensified into a severe
tropical storm that night, reaching its peak intensity with an estimated sustained wind of
105 km/h near its centre. It made landfall over the Dapeng Peninsula before midnight and
weakened into a tropical storm. Taking on a north-northeasterly track, Merbok moved
across Guangdongon the morningof 13 June and dissipated over Jiangxiin the afternoon.

According to press reports, Merbok brought heavy rain and squalls to Guangdongwith
extensive flooding. At least 120 000 people were affected with a direct economic loss
reaching 260 million RMB. Electricity supply to more than 45 000 households was
interruptedin Shanwei.

In Hong Kong, the No. 1 Standby Signal was issued at 7:40 p.m. on 11 June when Merbok
was about 530 km south-southeast of the territory. Local winds were moderate easterlies
during the night. As Merbok edged closer to the coast of Guangdong, the No. 3 Strong Wind
Signal was issued at 10:40 a.m. on 12 June when Merbok was about 210 km south-southeast
of Hong Kong. Local winds gradually became fresh to strong east to northeasterlies in the
afternoon and occasionally reaching gale force offshore. The No. 8 Northeast Gale or Storm
Signal was issued at 5:20 p.m. on 12 June when Merbok was about 90 km south-southeast of
the Hong Kong Observatory. Local winds strengthened significantly, becoming generally
strong to gales force from north to northeast, with winds reaching storm force occasionally
offshore and on high ground.

With Merbok taking on a more northerly track on its approach, winds started to turn
northwesterly and the No. 8 Northwest Gale or Storm Signal was issued at8:20p.m. Merbok
traversed the eastern part of Hong Kong waters and came closest to the Observatory
Headquarters around 9:30 p.m. that evening with its centre located about 25 km to the east.
Merbok made landfall over the Dapeng Peninsula before midnight and local winds gradually
turned southwesterly. The No. 8 Southwest Gale or Storm Signal was issued at 12:10 a.m.
on 13 June. With Merbok movinginland and weakening, local winds soon subsided. The
No. 8 Southwest Gale or Storm Signal was replaced by the No. 3 Strong Wind Signal at 4:40 a.m.
on 13 June, and all tropical cyclone warning signals were cancelled at 11:10 a.m. later that
morning.

Under the influence of Merbok, maximum hourly mean winds of 59, 87 and 85 km/h
and gusts of 77, 113 and 131 km/h were recorded at Star Ferry (Kowloon), Waglan Island and
Tate’s Cairn respectively. A maximum sea level (above chart datum) of 2.86 m was recorded
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at Tsim Bei Tsui, and a maximum storm surge (above astronomical tide) of 0.55 m was
recorded at Tai Po Kau. The lowest instantaneous mean sea-level pressures recorded at
some selected stations are as follows:

Lowest instantaneous mean

Station Date/Month Time
sea-level pressure (hPa)
Hong Kong Observatory 995.5 12/6 8:08 p.m.
Headquarters
Hong Kong International 998.4 12/6 7:53 p.m.
Airport
King’s Park 995.5 12/6 8:23 p.m.
Peng Chau 996.1 12/6 7:44 p.m.
Ta Kwu Ling 996.7 12/6 10:16 p.m.
Tai Po 996.0 12/6 9:50 p.m.
Shatin 995.1 12/6 9:51 p.m.
Sheung Shui 997.2 12/6 9:46 p.m.
Lau Fau Shan 998.2 12/6 8:47 p.m.
Cheung Chau 996.0 12/6 7:39 p.m.
Waglan Island 989.7 12/6 7:51 p.m.

Locally, it was mainly fine and very hot during the day on 11 June. The rainbands
associated with Merbok brought heavy squally showers and thunderstorms to HongKongon
12 and 13 June. The rain was most intense on the morning of 13 June. Red Rainstorm
Warning, Landslip Warning, Special Announcement on Flooding in the Northern New
Territories and Thunderstorm Warning were issued by the Observatory that morning. More
than 150 millimetres of rainfall were generally recorded over the territory during these two
days, with rainfall in the urban areas exceeding 250 millimetres.

In Hong Kong, at least 10 people were injured during the passage of Merbok. There were
more than 600 reports of fallen trees, 20 reports of flooding and two reports of landslide.
The glass curtain wall of a commercial building in Sheung Wan cracked, and an aluminum
window fell down from a building in To Kwa Wan, damaging two private cars. Traffic was
seriously disrupted as many roads were flooded during the rainstorm on the morning of
13 June. Aretaining wall at Tai Tam Road in Stanley collapsed under the heavyrain. About
300 hectares of farmland in the New Territories were affected. More than 500 flights were
cancelled or delayed at the Hong Kong International Airport.

Information on the maximum wind, periods of strong and gale force winds, daily rainfall
and maximum sea level reached in Hong Kong during the passage of Merbok is givenin Tables
3.1.1-3.1.4respectively. Figures3.1.1-3.1.2 show respectively the track of Merbokand the
rainfall distribution for Hong Kong. Figure 3.1.3 shows the winds recorded at various stations
in Hong Kong. Figure 3.1.4 shows the traces of mean sea-level pressure recorded at the Hong
Kong Observatory’s Headquarters and Waglan Island. Figures 3.1.5 - 3.1.6 show respectivelya
satellite imagery and radar imageries of Merbok. Some damages caused by Merbokin Hong
Kongareillustratedin Figure 3.1.7.
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T AEBUWEER

(SYINSES SRS R
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BRAE

SEREMEMBEENESEE &S

Maximum gust peak speeds and maximum hourly mean winds with associated wind

directions recorded at various stations when the tropical cyclone warning signals for
Merbok were in force

U (2REE 1.1)

R

Maximum Gust

R=®/N\RTHEE

Maximum Hourly Mean Wind

Station (See Fig. 1.1) B BR(AR/)| BHE/AG | RHE A BRAR/)| BE/AG | KE
Direction Speed (km/h) |Date/Month| Time Direction Speed (km/h) |Date/Month| Time
A (7R4E) [BluffHead (Stanley) |BEJL{REE| ENE 68 12/6 15:50 R E 31 12/6 14:00
FRIRES R Central Pier Hit NE 81 12/6 18:12 |FILRA | wNw 51 12/6 22:00
=M Cheung Chau mdefmE | wnw 92 12/6 23:08 |FILRE | WNwW 58 13/6 00:00
MK Cheung Chau Beach | TiRg SW 79 13/6 06:10 | EHdt NE 51 12/6 16:00
M Green Island FRERE | ssw 9 13/6 08:21 LRI Nw °3 12/6 2290
(i) W 63 13/6 07:00
Rl T Ko.ng ) i) SwW 79 13/6 06:04 | Pt NW 51 12/6 23:00
International Airport
& Kai Tak FarfmEa | wsw 85 13/6 06:16 i W 41 13/6 00:00
s King's Park bld N 77 12/6 20:30 |FAEMRAE | wNw 30 13/6 00:00
FL Lau FauShan [iiip!4 NW 75 12/6 23:34 |AAdbfRAE| NNw 52 12/6 22:00
ST Ngong Ping mrfmeE | wsw 110 13/6 05:38 |FARIRA | WSwW 77 13/6 06:00
kA North Point FaEmA | wsw 96 13/6 05:18 ] w 59 13/6 00:00
FEM Peng Chau [liipl4 NW 83 12/6 21:16 | AL NW 49 12/6 22:00
M Ping Chau i) w 68 13/6 00:20 i) w 36 13/6 01:00
mE Sai Kung FibfRIE| NNE 99 12/6 20:34 it N 49 12/6 21:00
M Sha Chau ik N 79 12/6 19:54 it 58 12/6 20:00
it 23 12/6 21:00
JH Sha Tin fiil2) SW 59 13/6 04:20
iil=2) SW 23 13/6 07:00
BER 2HS5H |Star Ferry (Kowloon) [ii] w 77 12/6 23:38 [ii] w 59 13/6 00:00
s Ta Kwu Ling [ii] w 54 12/6 23:41 |FAILfREE | WNW 22 13/6 00:00
REE Tai Mei Tuk HitmIL| NNE 103 12/6 20:21 |RdbfRdE| NNE 54 12/6 21:00
RIgLL Tai Mo Shan [iip4 NW 124 12/6 23:10 i w 77 13/6 02:00
Kigz Tai Po Kau FILmEE | wNw 75 12/6 23224 |FAdLfREE | WNW 40 12/6 23:00
ZF Tap Mun ] w 94 12/6 23:16 ] w 58 13/6 00:00
KELW Tate's Cairn HibfRb| NNE 131 12/6 20:14 it N 85 12/6 21:00
HHER Tseung kwan O Fikfmik| NNE 68 12/6 18:58 |Fadtfmdt| NNw 23 12/6 21:00
%K%ﬁ%ﬁ fsing i shell Ol mdbfRdb | NNw 65 12/6 20:59 | AL NW 31 12/6 21:00
SHE Depot
EMHBNEE fuen Mun ! FdLRA | WNw 72 13/6 00:24 |FIL{RE | WNW 25 13/6 01:00
Government Offices
BRS Waglanlsland ik N 113 12/6 19:53 [HIbfRIL| NNE 87 12/6 20:00
Rt AR Wetland Park [iip!d NW 52 12/6 23:34 | ik NW 22 13/6 00:00
E=UUp Wong Chuk Hang i) w 77 12/6 2135 i) w 31 12/6 22:00
IE AR - REER  Sha Lo Wanand Shek Kong - data not available
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Table3.1.2 Periods during which sustained strong and gale force winds were attained at the eight

reference anemometers in the tropical cyclone warning system when tropical cyclone

warningsignals for Merbok were in force

= 973 = Seilp=2Edl MRIZEEIZL
BETIRE* SBEDRE Hi?ﬂ?ﬁ?] B # Hifﬁ*%ﬂ?] E#
w1 B i it
S . h End ti h Start time when End time when
uh (BRE 1.1) . tart t"_nz W er:j* . 3 tm.1edw end* gale force wind gale force wind
Station (See Fig. 1.1) strong win ‘spee strong win .spee speed# was speed# was
was attained was attained attained attained
BEI/R | &M | BHE/A4 | A | BHE/AH | BE | BE/AH | BE
Date/Month| Time |Date/Month| Time |Date/Month| Time [Date/Month| Time
EM | Cheung Chau 12/6 16:30 13/6 10:09 12/6 23:08 12/6 23:23
N Hong Kong
§E\ Ej 7N
= /%.E,B%g International 12/6 18:56 13/6 06:52
% .
Airport
= Kai Tak 12/6 21:01 12/6 23:58
b=l Lau Fau Shan 12/6 19:40 13/6 06:23
ifh=) Sai Kung 12/6 12:43 12/6 21:46

WH - THREEEREERCHENFER N REZRARE -

The sustained wind speed did not attain strong force at Sha Tin, Ta Kwu Ling and Tsing Yi Shell Oil Depot.

- REERIEERER

- not attaining the specified wind speed

* TR REESG N 4162 AR
* 10-minute mean wind speed of 41-62 km/h

# +oETHRRES R 63-87 AR
# 10-minute mean wind speed of 63-87 km/h

&t AR HFERANENRANIUAREENLIN MR GERE - EFANRIsEEN
HERIEENRLN -
Note: The table gives the start and end time of sustained strong or gale force winds.

Winds might fluctuate above or below the specified wind speeds in between the
times indicated.
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#*3.1.3 HREHE  EERNARTLREMBIEMRENERE
Table3.1.3 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations duringthe passage of Merbok
uh (2EE 3.1.2) NA+—H | "A+ZH | AB+t=H |[BFE (=X
Station (See Fig. 3.1.2) 11 June 12 June 13 June Total (mm)
< PAN L B9
Hong Eiﬁi;\mow l’:ai 37.7 219.4 257.1
ERERRS 0.0 11.0 71.0 82.0
Hong Kong International Airport (HKA)
M Cheung Chau (CCH) 0.0 7.0 118.0 125.0
H23 | FEF Aberdeen 0.0 42.0 171.0 213.0
NO5 sE Fanling 0.0 26.5 173.0 199.5
N13 | L& High Island 0.0 35.0 165.0 200.0
K04 | EHA Jordan Valley 0.0 61.0 213.5 274.5
NO6 A Kwai Chung 0.0 54.0 186.0 240.0
H12 | & Mid Levels 0.0 38.0 260.0 298.0
NO9 SO H Sha Tin 0.0 46.0 150.0 196.0
H19 | HBEE Shau Kei Wan 0.0 42.0 243.0 285.0
SEK AR Shek Kong 0.0 36.0 125.5 161.5
KO6 | ZXEUf So Uk Estate 0.0 52.5 197.0 249.5
R31 | KREE Tai Mei Tuk [0.0] 41.5 159.5 [201.0]
R21 | BAHE Tap Shek Kok [0.0] 23.5 92.5 [116.0]
TMR | dzfgskfE | Tuen Mun Reservoir [0.0] 24.5 [126.9] [151.4]
N171 =®A Tung Chung 0.0 10.5 109.0 119.5

i ] ERAEENENSRESRIR © Note: [

#£3.14
Table3.1.4

] based on incomplete hourly data.

BRREHE AU SHRSHUNERARE

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

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

Ema (BEEEmLL) RABRSER (RXESEL L)

eemmiy | fmmmeen |l
BECK) | OH/AG | KA | BECH | AR/AD | B8
Height (m) | Date/Month | Time | Height (m) | Date/Month Time
#8258 | Quarry Bay 2.35 12/6 10:12 0.24 12/6 14:10
AEE Shek Pik 2.57 12/6 10:06 0.28 12/6 10:09
AIEZE | TaiPoKau 2.28 12/6 11:46 0.55 12/6 15:19
HKERE | Tai Miu Wan 2.36 12/6 10:35 0.38 12/6 19:44
Se&08 | Tsim Bei Tsui 2.86 12/6 11:13 0.45 13/6 07:44
BB E | Waglan Island 2.42 12/6 09:29 0.29 12/6 19:59
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Figure 3.1.1a Track of the Merbokon 11 — 13 June 2017.
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3.1.1b EEIEBRNREE -
Figure 3.1.1b Track of Merbok near Hong Kong.
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Figure 3.1.1c
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Track of Merbok movingacross Hong Kong.
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Figure 3.1.2 Rainfall distribution on 11 —13 June 2017 (isohyets are in millimetres).
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Figure 3.1.3a 10-minute mean wind direction and speed recorded at various stations in

Hong Kong at 8:20 p.m. on 12 June 2017.
Cairn reached storm force at the time.

Winds at Waglan Island and Tate’s

E BEMRIRENKEEREFGEN +OETHRED I ATNRK 19 R 14 A8 -
Note: The 10-minute mean wind speedsrecorded at the time at Wong ChukHang and

CheungChau Beach were 19 and 14 km/h respectively.
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Figure 3.1.3b
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10-minute mean wind direction and speed recorded at various stations in
Hong Kong at 11:40 p.m. on 12 June 2017. Winds at Star Ferry (Kowloon)and
Waglan Island reached gale force at the time.

WINERSFENT2EFARRAT /IR 19 AE -

The 10-minute mean wind speed recorded at the time at Sha Chau was 19 km/h.
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Figure 3.1.4 Traces of mean sea-level pressure recorded at the Observatory

Headquarters (top panel) and Waglan Island (bottom panel) between
12 and 13 June 2017.
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Figure 3.1.5 Infra-red satellite imagery around 8 p.m. on 12 June 2017, when Merbok was at
peak intensity with estimated maximum sustained winds of 105 km/h near its
centre.

(EFEEGEWBBERRRENRHZ 8 REE <)
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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Figure 3.1.6a Image of radar echoes at 9:36 p.m. on 12 June 2017, when Merbok was
closest to the territory.
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Figure 3.1.6b  Image of radarechoes at 10 a.m. on 13 June 2017, as rainstorms associated
with Merbok affected Hong Kong.
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3.1.7 AERBE—RELREENTEE - (RABLTAIERERTIARTRER
RERM)
Figure 3.1.7 A retaining wall at Tai Tam Road in Stanley collapsed under the heavy rain.

(courtesy of the Geotechnical Engineering Office and the Civil Engineeringand
Development Department)
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3.2  Tropical Storm Roke (1707): 21— 23 July 2017

Roke was the second tropical cyclone affecting Hong Kong in 2017 and necessitating
issuance of the No. 8 Gale or Storm Signal by the Hong Kong Observatory.

Roke originated from a tropical depression that developed over the sea areas east of
northern Luzon on the afternoon of 21 July. It moved across the Luzon Strait on 22Julyand
after entering the northeastern part of the South China Sea, took on a west-northwestward
course and headed steadily towards the Pearl River Delta. It intensified into a tropical storm
that evening, reaching its peak intensity with an estimated sustained wind of 65 km/h nearits
centre. Roke swept past the northeastern part of Hong Kong on the morning of 23 Julyand
weakened into a tropical depression during the day. It finally degenerated into an area of
low pressure overinland Guangdongin the evening.

According to press reports, Roke brought squally showers to Guangdong during its
passage. A vessel sunk over the seas about 70 km east of Hong Kong and all 12 crew
members on board were rescued.

In Hong Kong, the No. 1 Standby Signal was issued at 3:40 p.m. on 22 July when Roke
was about 460 km east-southeast of the territory. As Roke moved rapidly towardsthe Pearl
River Delta, the No. 3 Strong Wind Signal was issued at 3:40 a.m. on 23 July when Roke was
about 150 km east-southeast of Hong Kong. Local wind strengthened gradually, becoming
moderate to fresh northerlies and occasionally reaching strong force on high ground. As
Roke approached Hong Kong, gale winds were recorded near its centre from oil rigand on the
right side alongits path from weather buoy, ship, as well as weather stations at the Dapeng
Peninsula. With Roke coming very close to Hong Kongin the morning and posingathreatto
the territory, the Observatory issued the No. 8 Northwest Gale or Storm Signalat 9:20a.m.on
23 July when it was about 35 km east-northeast of the Hong Kong Observatory.

Roke turned slightly more to the northwest as it made landfall near Sai Kung around
9:40 a.m. and as a result, Hong Kong for the most part was not exposed to the gale on the
right side of its circulation. Only Tap Mun and some places on high ground reported gust
reaching gale force during its passage. Roke came closest to the Hong Kong Observatory
Headquarters around 10 a.m. that morning with its centre located about 25 km to the
northeast. With Roke moving away and weakening, the No. 3 Strong Wind Signal was issued
at 1:20 p.m. on 23 July, followed by the No. 1 Standby Signal at 3:10 p.m.  All tropical cyclone
warning signals were cancelled at 7:40 p.m. that evening. Sustained wind speed of all eight
reference anemometers did not reach strong force when the tropical cyclone warningsignals
for Roke were in force.

Under the influence of Roke, a maximum sea level (above chart datum) of 3.18 mand a
maximum storm surge (above astronomical tide) of 0.28 m were recorded at Tsim Bei Tsui.
The lowest instantaneous mean sea-level pressures recorded at some selected stationsare as
follows:
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Lowest instantaneous mean

Station Date/Month Time
sea-level pressure (hPa)
Hong Kong Observatory 1004.0 23/7 9:47 a.m.
Headquarters

King’s Park 1003.7 23/7 9:49 a.m.
Ta Kwu Ling 1002.5 23/7 10:25 a.m.
Tai Po 1003.1 23/7 9:53 a.m.
Shatin 1003.3 23/7 9:21 a.m.
Sheung Shui 1003.1 23/7 9:48 a.m.
Lau Fau Shan 1004.0 23/7 10:05 a.m.
Cheung Chau 1004.3 23/7 8:18 a.m.
Waglan Island 1003.3 23/7 8:12 a.m.

Locally, it was very hot with sunny periods during the day on 22 July. The rainbands
associated with Roke brought occasional heavy squally showers and thunderstorms to Hong
Kong on 23 July that lasted till the small hours of 24 July. Amber Rainstorm Warning was
issued on the night of 23 July. The weatherimproved during the day on 24 July with sunny
periods. More than 40 millimetres of rainfall were recorded over most parts of Hong Kong
duringthesethree days.

Roke did not cause any significant damage in Hong Kong. More than 550 flights were
cancelled or delayed at the Hong Kong International Airport.

Information on the maximum wind, daily rainfall and maximum sea level reached in
Hong Kong during the passage of Roke is given in Tables 3.2.1 - 3.2.3 respectively. Figures
3.2.1-3.2.2 show respectively the track of Roke and the rainfall distribution for Hong Kong.
Figure 3.2.3 shows the winds recorded at various stations in Hong Kong. Figure 3.2.4shows
the wind direction and speed recorded at Tap Mun and Tai Mei Tuk. Figure 3.2.5 shows the
trace of 10-minute wind speed recorded at Tap Mun. Figure 3.2.6 shows the trace of mean
sea-level pressure recorded at Ta Kwu Ling. Figures 3.2.7 - 3.2.8 show respectively a satellite
imagery and a radarimagery of Roke.
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% 3.2.1 ARRTET  ABRILERTRIEESEREXRMRENESEE &aE
ANSE S S)ERE SN

Table3.2.1 Maximum gust peak speeds and maximum hourly mean winds with associated wind
directions recorded at various stations when the tropical cyclone warning signals for
Roke were in force

B PR S/ NSFEERR
B (2E9E 1) Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1)
N BR(AR/E) | BE/RH | BE AR RERNR/M) | BE/AH | B
Direction Speed (km/h) |Date/Month| Time Direction Speed (km/h) [Date/Month| Time
HE A (FRHE) |BluffHead (Stanley) ® E 38 23/7 (15223 ® E 20 23/7  |16:00
FRIRNGEE Central Pier RE{RE| ESE 40 23/7 1537 =® E 25 23/7  |16:00
M Cheung Chau HEfR®E| ESE 52 23/7 |15:53|RE{RE| ESE 34 23/7  |17:00
MGk Cheung Chau Beach = E 49 23/7  [15:55 ® E 36 23/7  |17:00
EM Green Island Ftfmdk| NNw 59 23/7  |0g:.05|FIkfRIL| NNw 40 23/7  |09:00
EHEEES :::ergn';‘t’lr;gn ol Airpor¢| FTARS | ESE 41 23/7 |16:44| ERERE| ESE 27 23/7  |17:00
2 Kai Tak HALfRE| ENE 45 23/7  |15:37|F3b{RE | WNw 22 23/7  |09:00
Rt King's Park it N 41 23/7  |07:13 REMRR| €St 13 23/7 15:00
=) SE 13 23/7 16:00
L Lau FauShan Fadefmit | NNw 45 23/7  [09:32|FIbfRdL| NNw 31 23/7  |10:00
S Ngong Ping S E 68 23/7 1408 E E 41 23/7  |19:00
blay=: North Point EERA| wsw 20 23/7 _[09:42 TERE | wsw 30 23/7  |10:00
=3 E 40 23/7  [15:41
FEM Peng Chau =3 E 45 23/7  [15:53 = E 25 23/7  |17:00
M Ping Chau HALfRE| ENE 67 23/7  [09:13| H E 19 23/7  |10:00
=] Sai Kung it N 54 23/7  |07:50 B N 23 23/7_ 08:00
it N 23 23/7  |09:00
WM Sha Chau Ftfmdk| NNw 41 23/7 |09:36|HFE{RE| ESE 27 23/7  |17:00
g Sha Lo Wan R SE 38 23/7 |1429| E@E SE 14 22/7  |20:00
D H Sha Tin ik N 34 23/7 |08:.08|FaRI{®EI| SSW 14 23/7  |11:00
A Shek Kong HAL{®E| ENE 41 23/7  |15:20|%FJb{®mE| ENE 19 23/7  |16:00
L BER EFETE |Star Ferry (Kowloon) ® E 40 23/7 |1551] 7 w 27 23/7  |10:00
FTERSE Ta Kwu Ling Fdbfmak| NNw 34 23/7  |09:05|F3kfmIL| NNw 14 23/7  |10:00
REE Tai Mei Tuk =bfRdk| NNE 62 23/7 0837 =X E 31 23/7  |15:00
ik N 70 23/7 |09:220| E@E SE 49 23/7  |14:00
RigLL Tai Mo Shan HE SE 70 23/7  |13:21 S - 4 237 1700
47 SE 70 23/7 13:26
A= Tai Po Kau i} w 47 23/7 0936 E E 25 23/7  |16:00
FEFg Tap Mun* ik N 72 23/7  |09:18| =E E 36 23/7  |15:00
K& Tate's Cairn ik N 68 23/7 o754k N 45 23/7  |08:00
HER Tseung Kwan O FItfmdk | NNw 40 23/7 08:30 gjﬁgjﬁ ::x ij iz;; gzgg
el . [iibld NW 38 23/7 |06:58| FE SE 19 22/7  |16:00
zzg%ﬁﬁﬁﬂ T;;gtw Shell Ol fiiipld NW 38 23/7 |07:00| E@&E SE 19 22/7  |17:00
fiiipld NW 38 23/7 |07:10| Wi NW 19 23/7  |08:00
TP B A B[ Mun , E3e) SE 31 23/7 1337\ EmE{RAE| SSE 16 22/7  |16:00
Government Offices
BERS WaglanIsland Fadefmit | NNw 59 23/7  |07:57|FEfRdL| NNw 40 23/7  |08:00
ik N 30 23/7  |08:54
=8 /NE Wetland Park it N 30 23/7  |08:58|FAdL{miL| NNwW 12 23/7  |10:00
it N 30 23/7  |09:02
= Wong Chuk Hang = E 34 23/7  [16:05 ® E 12 23/7  |16:00

*HTEPTRIRYETE 2017 F£ 7 A 6 B EEFIE BETENER RS
*The old wind station on the rooftop of Tap Mun PolicePostis replaced by the new Tap Mun stationon 6 July 2017.
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%z 3.22 BB BRRNAEAHMBIEAMRENERE
Table3.2.2 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Roke
s (2@ 3.2.2) +tB-+=-g| tA=T=H | tA-THH |RWE (ZX)
Station (See Fig. 3.2.2) 22 July 23 July 24 July Total (mm)
BRXAE
Hong Eng Oifecrlvatory 3.3 46.5 3.3 53.1
ERERRS 04 9.1 1.6 11.1
Hong Kong International Airport (HKA)
M Cheung Chau (CCH) 1.0 9.0 0.5 10.5
H23 | FHEF Aberdeen 0.5 48.5 4.5 53.5
NO5 sE Fanling 5.0 32.5 8.5 46.0
N13 | FEfSE High Island 14.5 36.0 21.5 72.0
K04 | EHA Jordan Valley 0.0 19.0 17.5 36.5
NO6 Z5H Kwai Chung 0.0 14.5 8.0 22.5
H12 | & Mid Levels 4.5 70.5 11.0 86.0
NO9 SO H Sha Tin 5.5 31.0 9.0 45.5
H19 | HEE Shau Kei Wan 2.0 29.5 7.5 39.0
SEK A Shek Kong [0.5] [17.5] [5.0] [23.0]
KO6 | ZXEUf So Uk Estate 1.0 17.5 6.5 25.0
R31 | KREE Tai Mei Tuk [0.5] [27.5] [35.5] [63.5]
R21 | BAHE Tap Shek Kok [0.0] [30.0] [4.5] [34.5]
TMR | fzP§7kfE | Tuen Mun Reservoir [0.1] 46.0 16.4 [62.5]
N17 ) Tung Chung 0.0 17.0 2.5 19.5

i ] ERAEENENSRESRIR © Note: [

%323
Table 3.2.3

] based on incomplete hourly data.

BRRBEHE - RSB SNESFUREARERE
Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stationsin Hong Kong during the passage of Roke

E=AA CBEEZREL L) EREZEH (RXE=EELUL)

gremmiy | mmress | gemesmie
=ECK) | BH/Af | KE | &ECK) | HE/A® iS5
Height (m) | Date/Month | Time | Height (m) | Date/Month Time
A5/ | Quarry Bay 2.66 23/7 08:53 0.19 23/7 08:53
A Shek Pik 2.75 23/7 08:04 0.22 23/7 08:03
KEF# | Tai Miu Wan 2.61 23/7 09:06 0.26 23/7 09:07
KE08 | Tsim Bei Tsui 3.18 23/7 09:04 0.28 23/7 09:04
e |Waglan Island 2.71 23/7 08:58 0.22 23/7 18:33

RIFEZE - 8BER  Tai PoKau - data not available
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Figure 3.2.1a Track of Roke on 21 — 23 July 2017.
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B 3.2.1b RO EARNEEE - SHMEREETMINZIRIRE -

Figure 3.2.1b Track of Roke approaching Hong Kong. Green dots represent reports of
gales near Roke.

321c %%hﬂé%hﬂ’]ﬁ%&l

Figure 3.2.1c  Track of Roke movingacross Hong Kong.
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Figure 3.2.2 Rainfall distribution on 22 - 24 July 2017 (isohyets in millimetres).
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Figure 3.2.3 10-minute mean wind direction and speed recorded at various stationsin Hong
Kong at 10 a.m. on 23 July 2017 when the centre of Roke was near the Plover
Cove Reservoirand closest to the Hong Kong Observatory Headquarters.

At B ERSSHNTIETHRRD AT NG I AL -

Note:  The 10-minute mean wind speeds recorded at the time at Ngong Ping was 9 km/h.
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Figure 3.2.4 10-minute mean wind direction and speed recorded at Tap Mun and Tai Mei
Tuk between 9 a.m. to 11 a.m. on 23 July 2017. When Roke moved across the
northeastern part of Hong Kong, wind direction in Tap Mun shifted in a
clockwise direction while that in Tai Mei Tuk turned anti-clockwise.
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Figure 3.2.5 Trace of 10-minute wind speed at Tap Mun on the morningof 23 July 2017.
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Figure 3.2.6

Trace of mean sea-level pressure recorded at Ta Kwu Ling on 23 July 2017.
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Figure 3.2.7 Visible satellite imagery around 5 p.m. on 22 July 2017, when Roke was at peak
intensity with estimated maximum sustained winds of 65 km/h near its centre.
Meanwhile, tropical cyclone Sonca near Hainan Island was moving westwards
slowly.

(HFEERZEWE BARRENR A 8 SREE <)
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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Kz - AEERMEZBERSTHREEKRBEN  BERECBIORE - R
BEXE  RNERTEMNEINENBREREIZE -

RosTBREXEABNEBEEZRE BEMBRATRENEBREE —EE
B ZEREKFNRE  BHNKSEZRME - L EERBRRELIRRERR
HEEREN FRRFMISE RS 480 PIMIECE  NIIM I ZTEERA EHh
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+*3.3.1-33.4 DRIRRGEFERBHRASLHRSNRS AR  FERDZE
AL ARENRE EENERERRSHMUER - B 3.3.1-3.3.2 45!
RRGHBEENRET O IRSFERE - B 3.3.3-3.3.4 2RI 2ABIN
ENMERESSUERESHNARMER - B 3.3.5 BrEM  FEERES ML
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AIRENEE - B 3.3.6 B TRANAEE - RMABEBEBE®ZHRENETER
[BR o [E 3.3.7 BB A ULk SN RE B R KRR E o B 3.3.8 BREISE K
2R ENEA K EET E 3.3.9-3.3.10 2Bl ARENEE M EE
B -E3311 REESEEBNNEMENER - RSESBEXNFENL2R
& 3.3.12-3.3.20' o M RAGTERFIE AU ZER] 2 RIE 3.3.21-3.3.23 ©

HSEARNAMBEERARGSNEERSEEGHE
(https://www.hko.gov.hk/tc/informtc/hato17/hato.htm) o

RS2 ERNARERERRSAT ST RNRAZSFNE H
(https://www.hko.gov.hk/tc/informtc/hatol7/hato.htm) -
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3.3 Super Typhoon Hato (1713): 20 — 24 August 2017

Hato was the third tropical cyclone affecting Hong Kongin 2017. The highest tropical
cyclone warning, No.10 Hurricane Signal, was issued for the first time since Severe Typhoon
Vicente hitting Hong Kong in July 2012. Hato intensified significantly as it traversed the
northern part of the South China Sea, momentarily attaining super typhoon intensity over the
sea areas south of Hong Kong and the first time a super typhoon necessitatingthe issuance of
tropical cyclone warningsignals No.8 or above since Hope in 1979.

Hato formed as a tropical depression over the western North Pacific about 740 km east-
southeast of Gaoxiong on the night of 20 August. It moved generally westwards acrossthe
Luzon Strait and entered the northeastern part of the South China Sea on 22 August,
intensifying into a typhoon and tracking west-northwest towards the coast of Guangdong.
During its approach towards the Pearl River estuary on 23 August, Hato intensified further and
became a super typhoon that morning over the sea areas south of Hong Kong, reaching its
peak intensity with an estimated sustained wind of 185 km/h near its centre. After making
landfall over the coast near Macao and Zhuhai shortly after noon time, Hato entered western
Guangdong and gradually weakened. It moved across Guangxi the next day and
degenerated intoan area of low pressure over Yunnan at night.

Hato brought severe storm surge to the coast of Pearl River estuary. Record-high sea
levels were recorded at many places. A maximum storm surge of 2.79 m and a maximum
sea level of 6.14 m were recorded at Zhuhai station. The coastal areas in Zhuhai including
some underground carparks were flooded by sea water. Electricity and water supply inthe
city became unstable. A number of vessels ran aground about 30 km southwest of Hong
Kong and 39 crew members were rescued. Hato brought damaging winds and storm surge
to Macao. Extensive areas of Macao suffered damage and were seriously flooded, resulting
in at least ten deaths and more than 240 injuries. The direct economic loss exceeded
8.3 billion MOP. A maximum sea level of 5.58 metres was recorded in A-Ma station, a record
high in Macao since records began in 1925. Electricity and water supplies were also affected.
In Guangdong, Guangxi, Fujian, Guizhou and Yunnan, there were at least 15 deaths and one
missing during the passage of Hato. Around 740 000 people were affected and over 6 500
houses collapsed, with direct economicloss exceeding 27.2 billion RMB.

The Hong Kong Observatory issued the No.1 Standby Signal at 8:40 a.m. on 22 August
when Hato was about 660 km east-southeast of the territory. Local winds were light to
moderate northerlies during the day. Squally thunderstorms triggered by high temperatures
affected many places in the territory during the afternoon. As Hato edged closer to the coast
of Guangdong, the No.3 Strong Wind Signal was issued at 6:20 p.m. when Hato was about
410 km east-southeast of Hong Kong. Local winds strengthened gradually inthe small hours
of 23 August, becoming fresh to strong northerlies, reaching gale force on high ground. The
Observatory issued the No.8 Northeast Gale or Storm Signal at 5:20 a.m. when Hato was about
160 km southeast of the territory. Local winds strengthened rapidly afterwards, with
northeasterly gales in many places and reaching storm force offshore and on high ground.
With Hato expected to make a direct hit over the Pearl River estuary, the No.9 Increasing Gale
or Storm Signal was issued at 8:10 a.m. when Hato was about 100 km south-southeast of the
Hong Kong Observatory. Local winds strengthened further that morning and the No.10
Hurricane Signal was issued at 9:10 a.m. when Hato was about 70 km south of the HongKong
Observatory. Gale to storm force winds generally affected Hong Kong, with winds
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persistently reaching hurricane force over the southern part of the territory and on high
ground. Hato came closest to Hong Kong around 10 a.m. that morning with its centre
passing only about 60 km south-southwest of the Hong Kong Observatory. As Hato made
landfall to the west of Hong Kong, local winds gradually veered from northeasterly to
southeasterly and started to subside. The No.8 Southeast Gale or Storm Signal was then
issued at 2:10 p.m. With Hato weakening and moving away, the No.3 Strong Wind Signal
and No.1 Standby Signal were issued at 5:10 p.m. and 6:20 p.m. respectively. Hato moved
further inland during the night and all tropical cyclone warning signals were cancelled at
8:40 p.m.

The storm surge brought by Hato raised the water level in Hong Kong generally by about
one to two metres. Coinciding with the high water of the astronomical tide (the
astronomical high tide was about 2.4 m at Quarry Bay in the Victoria Harbour that morning),
the aggregated effect resulted in the inundation of many low-lying areas in Hong Kongby sea
water. The water level at Quarry Bay reached a maximum of 3.57 mCD (metres above Chart
Datum), the second highest since records began in 1954 and only lower than the record high
of 3.96 mCD set by Super Typhoon Wanda in 1962. A maximum water level of4.56 mCD was
recorded in Tsim Bei Tsui, the highest since records began in 1974. For the maximum sea
levels recorded at various tide stations in Hong Kong during the passage of Hato, please refer
to Figure 3.3.7.

As Hato battered Hong Kong on 23 August, maximum hourly mean winds of 130, 124,
94 and 85 km/h and maximum gusts of 193, 171, 140 and 137 km/h were recorded at Waglan
Island, Cheung Chau, Tai Mei Tuk and North Point respectively. The lowest instantaneous
mean sea-level pressures recorded at some selected stationsare as follows:

. Lowest instantaneous mean .
Station Date/Month Time
sea-level pressure (hPa)

Hong Kong Observatory

Headquarters 986.3 23/8 9:39 a.m.
Hong Kong International 982.9 23/8 10:57 a.m.
Airport
King’s Park 986.6 23/8 9:40 a.m.
Peng Chau 983.6 23/8 9:52 a.m.
Ta Kwu Ling 990.9 23/8 10:01 a.m.
Tai Po 990.4 23/8 9:20 a.m.
Shatin 989.6 23/8 9:19 a.m.
Sheung Shui 990.1 23/8 10:25 a.m.
Lau Fau Shan 988.3 23/8 10:18 a.m.
Cheung Chau 980.1 23/8 10:33 a.m.
Waglan Island 982.0 23/8 9:34 a.m.

The subsidence effect ahead of Hato’s circulation brought hazy skies and oppressive
heat to Hong Kong on 22 August, with temperatures in many places reaching 37 degrees or
above. Temperature at the Hong Kong Observatory soared to an all-time record-breaking
high of 36.6 degrees around 2 p.m. that day. Intense convection triggered by high
temperatures brought heavy showers and squally thunderstorms to the territory laterin the
afternoon. Under the influence of Hato's circulation, there were heavy squally showers and
thunderstorms on 23 August, and Amber Rainstorm Warning was issued by the Observatory
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that morning. The weather improved with sunny periods during the day on 24 August.
More than 60 mm of rainfall were recorded generally over Hong Kong during the 3-day period.

In Hong Kong, at least 129 people were injured during the passage of Hato. There were
over 5300 reports of fallen trees, many incidents of falling objects, one report of landslide as
well as a number of flooding reports. Two police officers were hit on the head by falling
branches near San Po Kong when clearing the fallen trees. One person was injured by a
falling clothes-hanging pole in Kwun Tong. A suspended work platform at an apartment
block in Hung Hom came loose under strong winds and rammed into the windows of several
units of the building. Glass curtain walls of several commercial buildings in Wan Chai and
Central were shattered. Some scaffoldingin Kwun Tong and Tsueu Wan collapsed. A vessel
ran aground near Discovery Bay in Lantau Island and ten crew members on board were taken
to safety.

Storm surge induced by Hato resulted in serious flooding and damages in a number of
coastal areas in Hong Kong, including Tai O, Shek Pik, Mui Wo, Cheung Chau, Heng Fa Chuen,
Siu Sai Wan, Lei Yue Mun, Tseung Kwan O, Sha Tin, Tai Po, Sai Kung, Yuen Long and Lau Fau
Shan. The floodingin Tai O was reported to be more damaging than that of Hagupitin 2008.
The flood alert system for Tai O was activated and many residents were evacuated. Serious
flooding also occurred in Lei Yue Mun, with sea water flowing into a number of village houses
and shops, trapping many residents who had to be helped to safety by firemen. The Heng
Fa Chuen promenade was inundated, with sea water flowing into the estate and its
underground car park. Siu Sai Wan Sports Ground was also flooded by seawater. Thecyde
tracks and subways near Shing Mun River in Sha Tin, coastal area of Tolo Harbour, Lam Tsuen
River in Tai Po were flooded, as well as a number of village houses in Sai Kung, Lau Fau Shan
and Tai Po. Electricity supply to many village houses in Tai Po was interrupted. The
waterfront at Tseung Kwan O was damaged by sea waves. The surge of water level in Yuen
Long nullah and Shan Pui River resulted in flooding nearby. Shek Pik Prison Staff Quarters
was also seriously flooded, with vehicles swept away by sea waters. External communication
services in Cheung Chau and Peng Chau were affected as a result of damaged optical fibre
cables.

Transportation services in Hong Kong were seriously affected by Hato. Train services
along the open sections of MTR were once suspended. Many roads were closed due to
strong winds, fallen trees or flooding. Resumption of ferry services was affected duetothe
damage of facilities at a number of ferry terminals. More than 480 flights were cancelled
and nine flights were diverted at the Hong Kong International Airport.

Information on the maximum wind, periods of strong and gale force winds, daily rainfall
and maximum sea level reached in Hong Kong during the passage of Hato is given in Tables
3.3.1-3.3.4 respectively. Figures 3.3.1 - 3.3.2 show respectively the track of Hato and the
maximum sustained wind speed near the centre of Hato. Figures 3.3.3 - 3.3.4 are the rainfall
distribution for Hong Kong and the winds recorded at various stations in Hong Kong
respectively. Figure 3.3.5 shows traces of the wind speed recorded at CheungChau, HongKong
International Airport and North Point. Figure 3.3.6 shows trace of mean sea-level pressure
recorded at the Hong Kong Observatory’s Headquarters, Cheung Chau and Hong Kong
International Airport. Figure 3.3.7 shows the maximum sea level recorded at various tide
stations in Hong Kong and flood reports. Figure 3.3.8 is the traces of sea level and storm surge
recorded at Quarry Bay, Tai Po Kau and Tsim Bei Tsui. Figures 3.3.9 - 3.3.10 show respectively
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a satellite imagery and a radar imagery of Hato'". Figure 3.3.11 is an image of doud top height
overliad with lightning locations!"). Figures 3.3.12 - 3.3.20 are the damages brought by Hato in
Hong Kong. Figures 3.3.21 - 3.3.23 are the damages brought by Hato to Macao.

" The animation sequences of satellite and radar imageries are available on the Observatory’s website at
https://www.hko.gov.hk/en/informtc/hatol7/hato.htm.

i The videos of storm surge brought by Hato are available on the Observatory’s website at
https://www.hko.gov.hk/en/informtc/hatol7/hato.htm.
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Table3.3.1

RERUEERSHEREESERERRATESNRSEE - REE0
iSRS SIS

Maximum gust peak speeds and maximum hourly mean winds with associated

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

=R e/ NSEHRR
Maximum Gust Maximum Hourly Mean Wind
i (BRE1.1)

Station (See Fig. 1.1) Ei BR(AR/E) BE/AG | BE N BIR(AE/F)| BE/BH | RHE
Direction Speed (km/h) |Date/Month| Time Direction Speed (km/h) |Date/Month| Time
A (7RHE) [BluffHead (Stanley) =ik NE 139 23/8 09:06 | EF SE 87 23/8  |11:00
FIRES A Central Pier ® E 137 23/8 09:55 =3 E 70 23/8 10:00
M Cheung Chau ] SE 171 23/8 11:01 | ¥ SE 124 23/8  |12:00
MK Cheung Chau Beach bR | ENE 193 23/8 10:15 | ik NE 121 23/8 10:00
%5%B%d%i%:ﬁziriongImematlonal HE{RE| ESE 144 23/8 11:55 ® E 90 23/8  |11:00
2 Kai Tak Rt NE 130 23/8 08:54 |HE{RH | ESE 67 23/8  |12:00
R King's Park B EI{RE | ESE 113 23/8 10:49 |HFafmE | ESE 52 23/8  |11:00
bl Lau FauShan Hdbfm3k | NNE 112 23/8 08:55 it N 65 23/8 09:00
ST Ngong Ping ® E 224 23/8 11:07 |HJL{RE | ENE 131 23/8  [11:00
Bl North Point HILRH | ENE 137 23/8 09:49 |HIL{RE | ENE 85 23/8  |10:00
FEM Peng Chau =3 E 151 23/8 10:53 ® E 96 23/8 11:00
M Ping Chau HIL{RH | ENE 77 23/8 08:57 |BIL{RE | ENE 25 23/8  |09:00
[rip= Sai Kung ® E 112 23/8 10:00 | ikt NE 70 23/8 10:00
M Sha Chau HE{REI| SSE 137 23/8 12:21 |FI{REE | ESE 88 23/8  |12:00
WH Sha Tin bRk | NNE 104 23/8 0927 | E@ SE 38 23/8  |13:00
Al Shek Kong ESld NE 106 23/8 09:52 ® E 45 23/8  |12:00
JLBER 2 /ETE Star Ferry (Kowloon) ® E 112 23/8 09:54 ® E 59 23/8  |11:00
TSR Ta kwu Ling bRk | NNE 99 23/8 09:42 |HJk{RIt | NNE 41 23/8  |10:00
REE Tai Mei Tuk LR | ENE 140 23/8 10:20 FAGRR | ENE i 23/8 _|1000
=3 E 94 23/8 11:00
RiELL Tai Mo Shan HEIfRE | ESE 196 23/8 1122 | FEE SE 90 23/8  |13:00
Kz Tai Po Kau HE{RE | ESE 113 23/8 11:38 = E 68 23/8  |11:00
- RAL{RE | ENE 122 23/8 09:22 |HIL{RE | ENE 94 23/8 10:00

FEPg* Tap Mun*

HIbRE | ENE 122 23/8 09:29

K& Tate's Cairn =ik NE 187 23/8 08:37 |HIL{RE | ENE 118 23/8  |09:00
HER Tseung Kwan O HRERE| ESE 96 238 | 1108 [TopdRIL] NNE 36 23/8  09:00
RERE | ESE 36 23/8  |12:00
zzg%m%ﬁ%mkingwshellOiIDepot HE{RE| ESE 106 23/8 10:40 |ERFI{RER | ESE 43 23/8  |12:00
THBREE Lufiirl::un Government HE SE 112 23/8 11:52 | HEg SE 43 23/8  |13:00
RS WaglanIsland ® E 193 23/8 09:10 | =it NE 130 23/8  |09:00
SBHIAR Wetland Park ®it NE 76 23/8 09:57 |HIL{RE | ENE 38 23/8 11:00
EXUpY Wong Chuk Hang ® E 117 23/8 10:00 ® E 43 23/8  |11:00

*HTEPTAIRNETE 2017 £ 7 A 6 BN EBFIE mETENWER R, -
*The old anemometer station on the rooftop of Tap Mun PolicePostis replaced by the new Tap Mun stationon 6 July2017.
BN, eRE. JRFER  Green Island, Sha Lo Wan - data not available
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% 3.3.2 ERGBFET  ATRRESEREAAN/\E2EZARILERTRIEE S
ERERFEFGHER N EDREALZUEEENRE
Table3.3.2 Periods during which sustained strong and gale force winds were attained at the

eight reference anemometers when tropical cyclone warning signals for Hato
were in force

AVERREY | REBESIRE* AEERIZU R RBIZEZIZUEH
iS3E iS3E RSP RFfE
uh (2RE 1.1) Start time when End time when Start time when End time when
Station (See Fig. 1.1) |strong wind speed* |strong wind speed*| gale force wind gale force wind
was attained was attained speed# was attained | speed# was attained
BH/R#H |BE| BH/A® |KE| BE/Bf | BE | BR/A®G | KE
Date/Month | Time | Date/Month | Time | Date/Month | Time | Date/Month | Time
E3M |Cheung Chau 23/8 05:13|  23/8 16:51 23/8 07:33 23/8 13:45
- Hong Kong
76 B Pt
é@%% International 22/8 16:11 23/8 15:26 23/8 08:41 23/8 13:32
Airport
BriE Kai Tak 23/8 08:49 23/8 12:41 23/8 10:26 23/8 12:05
F 1L | Lau Fau Shan 23/8 06:33 23/8 14:55 23/8 08:24 23/8 10:36
isg=} Sai Kung 23/8 06:16 23/8 16:13 23/8 08:08 23/8 12:26
YO H Sha Tin 23/8 12:08 23/8 12:50 -
¥T5%%8 | Ta Kwu Ling 23/8 08:56 23/8 10:35 -
=
BKE | Tsing Yi
TsingVishell| a0 li037]  23/8  |13:34 ;
iE=nshEE | Oil Depot
- REFIEENREIE

- not attaining the specified wind speed

* TR REESG N 4162 AR
* 10-minute mean wind speed of 41- 62 km/h

# +oETHRRES/ N 63-87 AR
# 10-minute mean wind speed of 63-87 km/h

AR B IFE R ERRE KRR EER REHERE - AR SN
BRIEENEAA -
Note: The table gives the start and end time of sustained strong or gale force winds. Winds

might fluctuate above or below the specified wind speeds in between the times
indicated.

s
at:
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and other stations duringthe passage of Hato

RosHUBHIE  BERARNAREAAMB USRS ARE

Daily rainfallamounts recorded at the Hong Kong Observatory Headquarters

uh (BEE 3.3.3) NAEZ+ZHNBZ+=B|\AZ+mH #FEEX
Station (See Fig. 3.3.3) 22 Aug 23 Aug 24 Aug Total rainfall (mm)
BBRXE W=
Hong Kong Observatory 2.0 67.1 Trace 69.1
7 B PR i 157
Hong Kong Iﬁfr:tﬁfltﬁirport (HKA) 204 >8.7 24 81.5
M Cheung Chau (CCH) 1.5 32.0 0.0 33.5
H23 EBF Aberdeen 1.5 51.5 0.0 53.0
NO5 103E Fanling 3.0 49.0 1.0 53.0
N13 | fEf#E High Island 17.5 46.0 0.0 63.5
K04 TR Jordan Valley 2.0 66.5 0.0 68.5
NO6 By Kwai Chung 0.5 82.0 0.0 82.5
H12 | ¥L[E Mid Levels 3.0 71.0 0.0 74.0
NO09 JWH Sha Tin 0.5 88.5 3.5 92.5
H19 | EEE Shau Kei Wan 8.5 62.5 0.0 71.0
SEK A Shek Kong 1.0 96.0 0.0 97.0
Koe | ERETE So Uk Estate 3.5 89.0 0.0 92.5
R31 | AEE Tai Mei Tuk 2.5 66.0 [2.5] [71.0]
R21 | BAA Tap Shek Kok 19.0 82.5 [3.0] [104.5]
TMR | ©EF97K/EE| Tuen Mun Reservoir 4.6 73.2 0.0 77.8
N17 =P Tung Chung 29.5 56.5 0.0 86.0

i ] ERAEBNE/NERERUR - Note: |

&334
Table3.3.4

] based on incomplete hourly data.

RosIAHRE - EESEIUAESNRSHULKRANAREH

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

recorded at tide stationsin Hong Kong during the passage of Hato

A (BEEEEMU L) | &RKRAEH (RXXHEEL L)
N Maximum sea level Maximum storm surge
Ui (BREE 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) E—— " E—— -
=SECK)| BE/Bf | BE | &ECK) | HE/Bf | KE
Height (m)|Date/Month| Time |[Height (m)|Date/Month| Time
8858 |Quarry Bay 3.57 23/8 10:27 1.18 23/8 10:27
AEE Shek Pik 3.91 23/8 11:30 1.54 23/8 11:32
AERA&ET |Tai Miu Wan” 3.14 23/8 07:53 1.05 23/8 07:53
KIEZE  |Tai Po Kau 4.09 23/8 10:58 1.65 23/8 10:58
LRENH |Tsim Bei Tsui 4.56 23/8 13:42 2.42 23/8 13:42
BHBEE" |Waglan Island” 2.97 23/8 07:35 0.76 23/8 07:35
*BHRANTEREE  * incomplete data
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Figure 3.3.1b  Track of Hato near Hong Kong.
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Note:

° Data not available Reference anemometer Station higher than 500 metres above mean sea level

3.3.4a “FE-—tHFN\BZH=ALF 10 FIEFBRUEHKEN T+ HETIER

MERZR - ERFABEEWRERILE - RMNKE - KEILLSITHVESD
ZERERE

10-minute mean wind direction and speed recorded at various stations in
Hong Kongat 10 a.m. on 23 August 2017. Winds were generally from the

east to northeast over the territory, with winds reaching hurricane force at
CheungChau Beach, Tate’s Cairn and Ngong Ping at that time.

RIMBAGERERFESN+DETHRED B HENGR 36 L 20 AR -

The 10-minute mean wind speeds recorded at the time at King’s Park and Tseung
Kwan O were 36 km/h and 20 km/h respectively.



96

GEN'HE HE JK JICHTKHK {l
= | rﬁ -m""‘ \
I Tairwiiﬁg
| L i
| . i i
xS i IREAE _
Lau Fau Shan"&\ 45 . TaiMei Tuk"‘“\ - 271N
) b3 AN | - : Tap Mun
Wetland Park R MRS ! - .
Pl . TaiPoKau - B LDt
I ShekKong =~ . ' :
& 7 | '. :.-.I ? = L :‘-ﬁ.m - : ’ £ . - s —
VRBALL s o a3 gh‘atin‘\i\ e
o NN o ; ¢ ' S\ Sai Kﬁung .
Tuen Mun ! & KeFRli I5) e
= : ¥ ; TatesCaurn
T !
71 TN “Teing Y%
Sha{Chau . Tsing Yi 5
¥ el
A } i Jseung Kwan-O
Ghek Lap Kok i%o‘ﬂ ! ngs Pa : Kam‘\“
£ Peng Chali F JH. TREAER 4
g { )J [ Green Island - RELar Ferry
T\ : ]
Ngong Ping -~ |~ = . t*’_‘& :
) 4 B AT ¥ T\ RE c Ek e I8 2 E
e Wong Chuk Hang easterly wind of 18 km/h
4 : < I |t | L — fE 0 Eik o0 NE
Cheung Chau Beach.—“ easterly wind of 90 km/h
A vee A6 F T
il Stanley SR variable wind directions
Cheung Chau i L8 \ i :
i Waglan Island ‘T'
GE o HE HE |JK JK o KK ; o R
Ak M @ Ammss AL A T d 500 K A e i
Data not available Reference anemometer Station higher than 500 metres above mean sea level
334b “E—tENATTE=BLF 1 BESSSEHRENTAETHERN
\ l‘é‘! ﬁt |
MEE - BERABEEVWREREE  RMNRATNEESRRREE -
Figure 3.3.4b  10-minute mean wind direction and speed recorded at various stations in

Hong Kong at 11 a.m. on 23 August 2017. Winds were generally from the
east to southeast over the territory, with winds reaching hurricane force at
CheungChau and Ngong Ping at that time.

At EFIERRENTIETHRERENR 30 AL -

Note:  The 10-minute mean wind speeds recorded at the time at Tuen Mun was 30 km/h.
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Figure 3.3.5  Tracesof 10-minute wind speed at Cheung Chau, Hong Kong International Airport
and North Point on 23 August 2017.



98

1005 1005
1000 - 1000
995 1 995
990 - 990
985 985
980 - 980
K% Hong Kong Observatory
qu 975 T y T — T T T u T u 975
1005 1005
iR
411 1000 - - 1000
= et
NI 995 - - 995
N—r
4 < | / 990
M 985 985
%
980 - S 980
i E3 Cheung Chau
H_ 975 T y T — T T 975
',L 1005 1005
1000 - 1000
995 1 995
990 - 990
985 985
980 { =, ¢ F L - . 980
TR S Hong Kong International Airport
975 T y T — T T T u T u T — T T T T T 4 T T T 975
21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21
22/08/2017 23/08/2017

3.3.6

Figure 3.3.6
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Traces of mean sea-level pressure recorded at the Hong Kong Observatory,
Cheung Chau and Hong Kong International Airport on 22 and 23 August 2017.

Mean Sea Level Pressure (hPa)
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Figure 3.3.7 Maximum sea level (metres above Chart Datum) recorded at various tide stations
in Hong Kong and flood reports from government departments, news and social

media on 23 August 2017.
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Figure 3.3.8 Traces of sea level (above chart datum) and storm surge (above astronomical

tide) recorded at Quarry Bay, Tai Po Kau, and Tsim Bei Tsui on 22 and 23
August 2017.
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& 3.3.9 TE—t+ENBTT=BLF I BAEANARAFER R @ ERKEE
EZIEHSERE PO eFERRMGAE/NR 185 A8 -

Figure 3.3.9 Visible satellite imagery around 11 a.m. on 23 August 2017, when Hato was
at peak intensity with estimated maximum sustained winds of 185 km/h
near its centre.

(EEEBEGZEWE BARRENRH2E 8 HEE <)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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Figure 3.3.10
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Image of radar echoes at 10:00 a.m. on 23 August 2017 when Hato was closest

to the Hong Kong Observatory Headquarters.
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Figure 3.3.11 Image of cloud top height estimated using radar data at 7 a.m. on
23 August 2017, overlaid with lightning locations during the past 30
minutes. Very intense convection and frequent lightning appeared near
the eyewall of Hato over the southeastern quadrant with the cloud top
reachingover 16 km to the top of the troposphere.



104

N/

E¥ Mei Foo

3.3.12 RBEBHEAEZ BEEBAEIRE (B HI8E: Emile Ho *W.0. Wong
Y. K. Chow (#t @R ERIETE]) » David Grund ~ JTIEFZZF£E)

Figure 3.3.12 The passage of Hato resulted in fallen trees in many parts of the territory.
(Photos courtesy of Emile Ho, W.0. Wong and Y. K. Chow from Community
Weather Observation Scheme, David Grund, W. Kong, and T. C. Lee)
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Figure 3.3.12 (Cont’d)
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3.3.13 RAGEEBHIRE » ALWIEEAE RIHEF © (B /185 James Reynolds)

Figure 3.3.13  High waves affected Hung Hom Pier during the passage of Hato. (Photo
courtesy of James Reynolds)
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3.3.14 B RPRDNERFEAENEBESRENER - (BRIEH: FEREE
F0 Kevin Campbell)

Figure 3.3.14  Glass curtain walls of several commercial buildings in Wan Chai and Central
were shattered. (Photos courtesy of W. Chun and Kevin Campbell)
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3.3.14 (&)
Figure 3.3.14 (Cont’d)
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3.3.15a B —FREKEZ * BKEATA o (B F IS Steve Lee FIF = 1)
Figure 3.3.15a Heng Fa Chuen was seriously flooded with sea water rushinginto the estate.
(Photos courtesy of Steve Lee and F. C. Sham)



3.3.15a (&)
Figure 3.3.15a (Cont’d)
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3.3.15b HEMAEM FMEEIZTREEKES
Lee FIFEFH)

Figure 3.3.15b  Sea water flowed into an underground car park in Heng Fa Chuen, submerging
a number of private vehicles inside. (Photos courtesy of Steve Leeand F. C. Sham)

, BEPEERER o (B LIRS Steve
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3.3.15¢c BACBEN/NTEES)S - (B H 158 Charmaine Mok)
Figure 3.3.15c  Siu Sai Wan Sports Ground was flooded by sea water. (Photo courtesy of
Charmaine Mok)



114

3.3.16 REKZREBE @ BHYEAREK - (BARIEE: REEN—HER)
Figure 3.3.16  Serious flooding in Tai O with water level reaching the chest high in some
places. (Photos courtesy of Drainage Services Department and a member of

the public)
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3317 CPHEBPUIRMEER LF—FTRNEERLLITAREEES o (B R I5H:
Toni Fung #1 Daisy Ho (&R ERRIETE]), Howl Ho)
Figure 3.3.17 The cycle tracks and subways near Shing Mun River in Sha Tin and coastal area

of Tolo Harbour were flooded. (Photos courtesy of Toni Fung and Daisy Ho
from Community Weather Observation Scheme, Howl Ho)
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& 3.3.17 (&)
Figure 3.3.17 (Cont’d)
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3.3.18 TEIRARKILBARER M —5KE - (BRIGH: MXRx ((HRRXE
BRETE))

Figure 3.3.18

The surge of water level in Yuen Long Nullah and Shan Pui River resulted in

flooding over the areas. (Photos courtesy of Man Kam-hoo from Community
Weather Observation Scheme)
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3.3.19a B E RS EREIT ARECE RIS o (B F I8 : Bowie Wong (1t [E K5 &R
AIEHE) )

Figure 3.3.19a Waterfront Promenade at Tseung Kwan O was damaged by sea waves. (Photo
courtesy of Bowie Wong from Community Weather Observation Scheme)

3.3.19b RN E—ENEREERIE o (B /IS5 Remington Yu (ftEREE
AIEHE)

Figure 3.3.19b The fences near Cheung Chau Tung Wan were damaged by sea waves.
(Photo courtesy of Remington Yu from Community Weather Observation

Scheme)
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3.3.20 ZEEMTEESTMA 30 AERKIRER » £ 30 ZHEEK - (BRH
NS5 BFRITARISEX)

Figure 3.3.20 A number of vessels ran aground about 30 km southwest of Hong Kong and
a total of 39 crew members were rescued. (Photos courtesy of Government

Flying Service)
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Figure 3.3.20 (Cont’d)
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Figure 3.3.21 Window panes of residential buildings in Macao were broken. (Photo
courtesy of Clarence Fong)
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3.3.22 R RO AEBNREAZE SWELEX AR
REZESWER)

Figure 3.3.22 Typhoon Committee Secretariat at Avenida de 5 de Outubro, Macao was
damaged by storm surge. (Photos courtesy of Typhoon Committee Secretariat)
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3.3.23 BRAREZREEFHTE - HEBREKER © (B /I8 Tomas Choi, Denise
Lau)

Figure 3.3.23  Serious flooding in Macao under the influence of storm surge. (Photos
courtesy of Tomas Choiand Denise Lau)
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34 Severe Tropical Storm Pakhar (1714): 24 — 27 August 2017

Pakhar was the fourth tropical cyclone affecting Hong Kong and necessitating the
issuance of the No. 8 Gale or Storm Signal in 2017.

Pakhar formed as a tropical depression over the western North Pacific about 570 km
east of Manila on the night of 24 August. Moving generally westwards at first, it developed
into a tropical storm the next day and moved northwestwards across Luzon. Afterentering
the South China Sea on the morning of 26 August, Pakhar maintained a northwestward track
and accelerated towards the coast of Guangdong. It intensified into a severe tropical storm
during the night, reachingits peak intensity with an estimated sustained wind of 110 km/h
nearits centre. After makinglandfall over the coast of western Guangdong in the vicinity of
Zhuhai on the morning of 27 August, Pakhar weakened gradually and dissipated over Guangxi
that night.

According to press reports, Pakhar and its remnant brought heavy rain and squalls to
Guangdong, Guangxi, Guizhou and Yunnan, resultingin at least 12 deaths. Around 100 000
people were affected with direct economicloss around 370 million RMB. In Macao, eight
people were injured and many places were flooded during the passage of Pakhar. A cargo
vessel sunk about 120 km east of Hong Kong and 11 crew members on board were rescued.

In Hong Kong, the No. 1 Standby Signal was issued at 9:40 a.m. on 26 August when
Pakhar was about 730 km southeast of the territory. Moderate easterlies affected Hong
Kong during the day. As Pakhar edged closer to the coast of Guangdong, the No. 3 Strong
Wind Signal was issued at 8:40 p.m. that night when Pakhar was about 370 km southeast of
HongKong. Local winds gradually became fresh to strong northeasterly duringthe nightand
occasionally reached gale force offshore. As Pakhar moved quickly towards the Pearl River
Estuary, local winds continued to strengthen and the No. 8 Southeast Gale or Storm Signal was
issued at 5:10 a.m. on 27 August when Pakhar was about 100 km south of the Hong Kong
Observatory. Gale to storm force winds generally affected the territory around dawn,
occasionally reaching hurricane force on high ground and with wind direction gradually
veering from northeasterly to southeasterly. Pakhar came closest to Hong Kong around
7 a.m. that morning with its centre passing only about 90 km southwest of the Hong Kong
Observatory. With Pakhar moving into inland Guangdong, local winds started to weaken
later that day and the No. 3 Strong Wind Signal and No. 1 Standby Signal were issued at
1:40 p.m. and 5:40 p.m. respectively. Pakhar dissipated over Guangxi during the night and
alltropical cyclone warning signals were cancelled at 10:10 p.m.

Under the influence of Pakhar, maximum hourly mean winds of 118, 103 and 101 km/h
and gusts of 173, 146 and 155 km/h were recorded at Ngong Ping, Tai Mei Tuk and Cheung
Chau respectively. A maximum sea level (above chart datum) of 2.63 m was recorded at Tsim
Bei Tsui, and a maximum storm surge (above astronomical tide) of 1.05 m was recorded at Tai
Po Kau. The lowest instantaneous mean sea-level pressures recorded at some selected
stationsare asfollows:
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Lowest instantaneous mean

Station Date/Month Time
sea-level pressure (hPa)
Hong Kong Observatory 996.5 27/8 6:21 a.m.
Headquarters
Hong Kong International 995.5 27/8 6:35a.m.
Airport
King’s Park 996.7 27/8 5:53 a.m.
Peng Chau 995.5 27/8 6:32 a.m.
Ta Kwu Ling 999.1 27/8 6:22 a.m.
Tai Po 999.1 27/8 6:47 a.m.
Shatin 998.1 27/8 6:01 a.m.
Sheung Shui 998.2 27/8 6:42 a.m.
Lau Fau Shan 997.7 27/8 6:27 a.m.
Cheung Chau 993.8 27/8 6:18 a.m.
Waglan Island 994.0 27/8 5:49 a.m.

Locally, it was mainly fine and very hot during the day on 26 August. Showerssetinat
night under the influence of the rainbands associated with Pakhar. Heavy rain with squalls
and thunderstorms affected the territory on 27 and 28 August, and Amber Rainstorm
Warnings were issued by the Observatory in the morning on both days. More than 250
millimetres of rainfall were recorded over most part of the territory during the 3-day period.

In Hong Kong, at least 62 people were injured during the passage of Pakhar. There
were more than 2 000 reports of fallen trees, 16 reports of flooding and one report of landslide.
Some scaffolding in Sai Wan and Kowloon City collapsed. Two hikers were hurt and stranded
on Kowloon Peak and had to be rescued by firemen. One fireman was injured during the
rescue operation. Many roads were flooded during the rainstorms on the mornings of
27 and 28 August. Fallen trees near the University Station of the East Rail Line resultedina
disruption of train services. More than 670 flights were cancelled or delayed at the Hong
Kong International Airport,and 50 flights were diverted.

Information on the maximum wind, periods of strong and gale force winds, daily rainfall
and maximum sea level reached in Hong Kong during the passage of Pakhar is given in Tables
3.4.1 - 3.4.4 respectively. Figures 3.4.1 - 3.4.3 show respectively the track of Pakhar, the
rainfall distribution for Hong Kong and the winds recorded at various stations in Hong Kong.
Figure 3.4.4 shows the wind speed recorded at Cheung Chau and Tai Mei Tuk. Figure 3.4.5
shows the traces of mean sea-level pressure recorded at the Hong Kong Observatory’s
Headquarters and Cheung Chau. Fugures 3.4.6 - 3.4.7 show respectively a satellite imagery
and radar imageries of Pakhar. Some damages caused by Pakhar in Hong Kong are illustrated
in Figure 3.4.8.
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+&3.4.1

Table3.4.1

HEEREET @ AEBERULERTRRE SERENFFiEGN RS [E
B~ &EE/NEEREKER

Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning

signals for Pakhar were in force

B FE /AL EaS/NREHERER
i (2EE 1.1) Maximum Gust Maximum Hourly Mean Wind

Station (See Fig. 1.1) R RUR(AR/E)| BE/AHB | B R BUR(AR/E)| BE/BH | B

Direction Speed (km/h) |Date/Month| Time Direction Speed (km/h) |Date/Month | Time

=i (7R4E)  |BluffHead (Stanley) |EEJE{REE| ENE 117 27/8  |05:33|ERE{RE | ESE 68 27/8  |07:00
FIRAEEE Central Pier ® E 113 27/8  |05:13 ® E 63 27/8 06:00
M Cheung Chau ® E 155 27/8  |06:18|RFEfRE | ESE 101 27/8  |08:00
MK Cheung Chau Beach  |Edb{RE | ENE 146 27/8 |06:17| K& E 101 27/8  |07:00
BEREEES rong Ko,ng ) HEfRE | ESE 101 27/8  |07:59|REE{RE | ESE 68 27/8  |08:00

International Airport

BRiE Kai Tak ® E 121 27/8  |07:31 ® E 52 27/8 07:00
=t King's Park HE{RE | ESE 108 27/8  |06:54|REI{RE | ESE 47 27/8  |07:00
L Lau Fau Shan FILfRH | ENE 99 27/8  |06:52|EIbIRE | ENE 54 27/8  |07:00
B Ngong Ping REafmE | ESE 173 27/8 |08:14] EH E 118 27/8 08:00
ble::] North Point FILfRH | ENE 128 27/8  |06:14|EIbIRE | ENE 72 27/8  |06:00
FEM Peng Chau ® E 122 27/8  |0o6:26] E E 79 27/8 07:00
M PingChau ® E 75 27/8 |05:40| E E 22 27/8 05:00
AmE Sai Kung =ik NE 128 27/8  |05:44|HILfRE | ENE 67 27/8  |06:00
M Sha Chau HE{RE | ESE 110 27/8  |07:49| REg SE 77 27/8  |09:00
SD IR Sha Lo Wan R SE 117 27/8  |09:26] = E 58 27/8 08:00
SV H Sha Tin it N 112 27/8  |05:46| E4t NE 31 27/8 07:00
A Shek Kong FAbRE | ENE 101 27/8  |07:12| Edt NE 41 27/8 06:00
NEEREREIE |Star Ferry (Kowloon) kS E 112 27/8 0634 K& E 58 27/8  |07:00
HES: Ta Kwu Ling ® E 88 27/8  |08:08| Eit NE 34 27/8 07:00
AEE Tai Mei Tuk RILRE | ENE 146 27/8  |06:06|EIL{E | ENE 103 27/8  |07:00
AL Tai Mo Shan HE SE 182 27/8 |09:00| SE 121 27/8 10:00
KIEE Tai Po Kau ) E 110 27/8 |06:10| E E 68 27/8  |07:00
g+ Tap Mun® HIbRE | ENE 149 27/8  |07:12 =3 E 101 27/8 08:00
KEL Tate's Cairn ® E 169 27/8  |06:19|RFEIfRE | ESE 108 27/8  |07:00
HER Tseung Kwan O HE{RE | ESE 90 27/8  |08:29|REI{RE | ESE 27 27/8  |09:00
B EIRBHE [Tsing Yi Shell Oil Depot ) E 92 27/8  |07:28| HEI{RE | ESE 31 27/8  |07:00
THABREE Luf:i:\:un Government ®E SE 110 27/8  |07:57| RE SE 40 27/8  |09:00
ERE WaglanIsland ® E 144 27/8  |05:49] =E E 108 27/8 06:00
RHIAR Wetland Park FIL{RH | ENE 81 27/8  |06:27|EIbIRE | ENE 31 27/8  |07:00
Luenn Wong Chuk Hang HE{RE | ESE 110 27/8 0624 E E 40 27/8  |07:00

*HEPIRIRLATE 2017 F 7 A 6 HRATEEPIE METRNER Rih

*The old wind station on the rooftop of Tap Mun PolicePostis replaced by the new Tap Mun stationon 6 July 2017.

BM - 3RBEER  Green Island-data notavailable
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SRR NS R RIURRENES

Table 3.4.2 Periods during which sustained strong and gale force winds were attained at the
eight reference anemometers in the tropical cyclone warning system when
tropical cyclone warningsignals for Pakhar were in force

uh (2REIE 1.1)

Station (See Fig. 1.1)

RAERRE*
Ry

Start time when
strong wind speed*

R TR
Ry

End time when
strong wind speed*

EADERIZUEH
EAE

Start time when

gale force wind

=EBEZZIRH
RS

End time when
gale force wind

. . speed# was speed# was
was attained was attained attained attained
BEI/R#p B | BE/R#® |%f| BE/AH | BE | BE/BH |&MAE
Date/Month | Time | Date/Month | Time | Date/Month | Time | Date/Month | Time
E3M | Cheung Chau 27/8 0051 27/8 2121 27/8 0510 27/8 1718
- Hong Kong
78 B
é@%% International 27/8 0451 27/8 2047 27/8 0631 27/8 0901
Airport
B Kai Tak 27/8 0506 27/8 1438 27/8 0622 27/8 0735
F5Z 1 | Lau Fau Shan 27/8 0505 27/8 0945
isg=} Sai Kung 27/8 0315 27/8 1727 27/8 0505 27/8 0656
= Tsing Yishell| o e logaa| 2778 |osa7
te=ashEE | Oil Depot

WHERITHENFERNRERRRRE -

The sustained wind speed did not attain strongforce at Sha Tin and Ta Kwu Ling.

- REZEENER

- not attainingthe specified wind speed

* +oEV I RRES /I 41-62 ANE

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

# T EFHREES/E 63-87 AR
# 10-minute mean wind speed of 63-87 km/h

it ARILERNE

BERIEENRET] -

Note: The table gives the start and end time of sustained strong or gale force winds.

F5R A SRR E NI ARSI o HIEA RISk

Winds

might fluctuate above or below the specified wind speeds in between the times

indicated.
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other stations during the passage of Pakhar

BREFEAHE  FERNABBLEMBUAMEENERE

Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and

U (2REE 3.4.2) NAZF+ARE|NBZF+tHABZ+N\B| #FEEEX
Station (See Fig. 3.4.2) 26 Aug 27 Aug 28 Aug Total rainfall (mm)
N PAN
Hong ﬁ;ﬁg fi;‘vatory 6.3 165.3 98.3 269.9
B ER IS
Hong Kong Iﬁftﬁfrjirport (HKA) 25 136.2 257 164.4
£M Cheung Chau (CCH) 2.5 73.0 24.5 100.0
H23 | BHBF Aberdeen 2.0 121.0 90.0 213.0
NO5 ¥4E Fanling 13.5 143.0 92.5 249.0
N13 | fEME High Island 3.5 143.5 120.5 267.5
ko4 | EES Jordan Valley 6.5 184.0 80.0 270.5
NO6 2&m kwai Chung 4.0 170.5 100.0 274.5
H12 | FU[E Mid Levels 3.0 171.5 89.0 263.5
NO9 YD H Sha Tin 6.5 198.5 76.5 281.5
H19 | BEE& Shau Kei Wan 0.5 176.0 89.5 266.0
SEK A Shek Kong 8.0 188.0 [39.5] [235.5]
Ko | ERELE So Uk Estate 4.5 207.5 113.5 325.5
R31 | AEE Tai Mei Tuk 16.5 183.5 [58.5] [258.5]
R21 oy ap=: Tap Shek Kok 1.5 110.0 [36.5] [148.0]
TMR | ©P97KE| Tuen Mun Reservoir 4.4 132.0 31.0 167.4
N17 | 3R & Tung Chung 2.0 176.0 37.0 215.0

[ ] ERATEENE/NSRERIR - Note:

K344
Table3.4.4

[ ]1basedon incomplete hourly data.

HRFBHE - BASEYUAERENESHULRAE R

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

recorded at tide stations in Hong Kong duringthe passage of Pakhar

mmaf (BEEEEL L) | & KEEF (RCASELLL)
N Maximum sea level Maximum storm surge
Ui (BEE 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) — —
=ECK)| BH/R® | KE | ®ECK) | BE/AR | KE
Height (m)|Date/Month| Time |Height (m)|Date/Month| Time
#l#0m | QuarryBay | 2.23 27/8 | 02:45 | 0.72 27/8 06:57
s Shek Pik 2.38 27/8 12:22 0.67 27/8 06:52
HER& | Tai Miu Wan 2.23 27/8 00:51 0.82 27/8 05:49
AIEZ | Tai Po Kau 2.28 27/8 02:14 | 1.05 27/8 07:54
SRE08 | Tsim Bei Tsui 2.63 27/8 12:51 0.96 27/8 10:36
BB |Waglan Island 2.27 27/8 02:48 0.49 27/8 02:49
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Figure 3.4.1a Track of Pakharon 24 - 27 August 2017.

130°E
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23:00 HKT (26/8)

3.4.1b H-RET B BRI EE o
Figure 3.4.1b Track of Pakhar near Hong Kong.
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25 BRENE
{ HONG KONG OBSERVATORY
80 - 60
« @ RE% ‘
200 Rain-gauge station

3.4.2 “FE-tFNAZTABEIT/\BNNESMSHEREL/EZK)

Figure 3.4.2 Rainfall distribution on 26 - 28 August 2017 (isohyetsin millimetres).
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; 2y o REAE
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GE o, HE HE |JK JK o KK ; 3
M A HH @ FARA . vk o 8 F 2 T @ 500K BLE oY by
Data not available Reference anemometer Station higher than 500 metres above mean sea level
3.4.3 “FE—tHEN\B T tHLF 1 FEEASUEESHNT A EFTHER
mMARR - ERSFTANEZREAREE  mMAZLL » &M~ BMX
# o BRRAEENRANEINRARE -
Figure 3.4.3 10-minute mean wind direction and speed recorded at various stations

in Hong Kong at 7:00 a.m. on 27 August 2017. Winds at Ngong Ping
reached hurricane force, while winds at Tate’s Cairn, Cheung Chau,
Cheung Chau Beach, Tap Mun and Tai Mei Tuk reached storm force at the
time.

at: EREMARENTOETHRERE N 13 AL -

Note:  The 10-minute mean wind speeds recorded at the time at Tuen Mun was 13 km/h.
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Figure 3.4.4 Traces of 10-minute wind speed recorded at Cheung Chau and Tai Mei Tuk
on 26 and 27 August 2017.
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Traces of mean sea-level pressure recorded at the Observatory

Headquarters (top panel) and Cheung Chau (bottom panel) on 26 and
27 August 2017.
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'
Hong Kong

3.4.6 “F—tHFN\AZHTHLF s REANAIMNREERE R » ERH
RNEIEESRE  PONTESRERE G AENR 110 AR -
Figure 3.4.6 Infra-red satellite imagery around 5 a.m. on 27 August 2017, when Pakhar

was at peak intensity with estimated maximum sustained winds of
110 km/h nearits centre.

(HEEBGEKE BARRBHNMHZ 8 REE o)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]



140

HRERAXEG

HONG KONG OBSERVATORY
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Figure 3.4.7a Image of radar echoes at 5:48 a.m. on 27 August 2017, when the intense
rainbands to the north of Pakhar were bringing heavy rain and squalls to Hong
Kong.
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Figure 3.4.7b Image of radar echoes at 7 a.m. on 28 August 2017. Pakhar had already
weakened into an area of low pressure but the rainbands associated with its
remnant were bringing rainstorms to Hong Kong.



3.4.8 HIRARNTRDEEEARELR - (BRIES: HERXRIERSTE Kit Lo)
Figure 3.4.8 Fallen trees at CheungSha Wan Road near Lai Chi Kok. (photo courtesy of Kit
Lo from Community Weather Observation Scheme)
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3.5 MIARTEARRBE (1716): “F—TtF/\A=+—HENAHWEA

BER_F—tFFAESEEBRNEEERHATRIEE &5

REERBBERNAA=T—ATFERYD ZREREN2702 ENFEE
I EF K EERAILRIEES) YRUA— BB LERAATERE -BEW
RIBEARBFRNALBEEREEIBERRE LGS LA Z B LA BRI
BRI EIESRSRE PONTRSHERRGTR/E/NFOAE HBERI
R=BREHRHFTER ERETIIENTERE  BATEERANERS A —EEE

REBRERES IBETRNIARNTZE LMK =ARHREEKX
=BEERBARTE - BERENNBFEE MEMZEM S TEKE®RE -

BEBRNEANNA ZH L2600 8 —SREETT ERBESEES
B REREANM0AER - NAZHARBRME  RXAEENE B FF3K215
S ERRETEREL1002.8F TR @ ERBEAEEB CRERELZ10A
B BEBEERNEOIERNE LA =R HREABESERAEREAILE - #
RIS LB = Bl _EFE0L B R B SR ENRES (BN E— S EIRAE K
N AT 40D R H =R ARG  ERBEEEEEBHILRELL10AE
KBRBZFEIE R RPRSRNELTEVESEREEENTREE -IFERNA
B LR AARBOES EABZEILRILA 1202 BHHTiRiE - BEE IS E
FARRBE B REE RS  ABRBEN  KRXAENLANA L4 1085200 L —
FABEE R =FRRETR - TFBETEERAERSA—EERE  RX&
R T 2100 BUBFT B RERIEE S ET

BErERERR R2EEERSFHNMN2.80XKCBEEEER M L) K&EKE
ER(REHEELL)0.44K -

T—RAERATE NA_BABEES RUREERL E8FIIA
ER -BENNFENAZARONBAREERIRABERNAERZ - LAZEN
HiE=RHBAAB T ERSBASZEXKMNE  MAEL BN ZBRTFANR
EFHBIAR100ZXK -
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BEWEREBHRR AR KES A G BR RS WMALRE  KER5 Bk
BRRASESEM—EXE - A=A =& ARHPEE RELKONENEER

IKiZ o

#3.5.1-3.54 DRRBEFXESSHASUEENEERAE - FHERNE
FREARENRE EENARNERESHAMER E3.5.1-3.5.3 25l AIEEN
BEE KBNNESMEREASULERENERMERE3.5.4-3.5.5 D 5l%
BENEENREEER -
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3.5 Severe Tropical Storm Mawar (1716): 31 August — 4 September 2017

Mawar was the fifth tropical cyclone necessitating the issuance of tropical cyclone
warningsignal by the Hong Kong Observatoryin 2017.

Mawar formed as a tropical depression over the northern part of the South China Sea
about 270 km east-southeast of Dongsha on the afternoon of 31 August. It drifted north-
northwestwards slowly and intensified into a tropical storm on the night of 1 September.
Tracking slowly to the northwest towards the coast of eastern Guangdong over the nexttwo
days, Mawar intensified into a severe tropical storm on the morning of 2 September and
reached its peak intensity with an estimated sustained wind of 90 km/h near its centre. It
then weakened into a tropical storm on 3 September, making landfall near Shanwei that night
and degeneratinginto an area of low pressure overinland Guangdongthe next day.

According to press reports, torrential rain and squalls brought by Mawar caused severe
flooding in the Chaozhou-Shantou region and the Pearl River Delta, seriously disrupting
transportation services. Electricity supply to around 110 000 households wasinterrupted in
Guangdongand flooding was reported in many places in Macao.

In Hong Kong, the Standby Signal No. 1 was issued at 2:20 a.m. on 2 September when
Mawar was about 400 km east-southeast of the territory. Local winds were light on
2 September and the lowest instantaneous mean sea-level pressure of 1002.8 hPa was
recorded at the Observatory headquarters at 3:21 p.m. on 2 September when Mawar was
about 310 km east-southeast of Hong Kong. With Mawar moving gradually closer to the
coast of Guangdong, local winds became moderate west to northwesterlies duringthe dayon
3 September. Although Mawar made landfall near Shanwei and weakened graduallyonthe
night of 3 September, it continued to edge closer to Hong Kong. The Strong Wind Signal
No. 3 was issued at 10:40 p.m. that night when Mawar was about 190 km east-northeast of
Hong Kong. Winds strengthened gradually and became fresh to strong southwesterlies
around dawn. Mawar came closest to the territory around 8 a.m. on 4 September, passing
at a distance of about 120 km to the north-northeast of Hong Kong. As Mawar started to
move away from Hong Kong and continued to weaken, local winds subsided and the Strong
Wind Signal No. 3 was replaced by the Standby Signal No. 1 at 10:20 a.m. on 4 September.
With Mawar degenerating into an area of low pressure over inland Guangdong in the
afternoon, all tropical cyclone warning signals were cancelled at 2:10 p.m.

A maximum sea level (above chart datum) of 2.89 m and a maximum storm surge (above
astronomicaltide) of 0.44 m were recorded at Tsim Bei Tsui during the passage of Mawar.

Under the influence of a continental airstream, the weather in HongKongwas hazy with
sunny intervals and evening squally thunderstorms on 2 September. The rainbands of
Mawar brought heavy squally showers and thunderstorms to the territory on 3 and
4 September. More than 50 millimetres of rainfall were generally recorded in Hong Kong
during the 3-day period of 2 - 4 September, with rainfall over Lautau Island, Cheung Chau,
Kwai Chungand Tuen Mun exceeding 100 millimetres.

In Hong Kong, several private cars were damaged by fallen trees in Sai Wan and Tai Wai.
Fallen trees also led to a disruption of light rail services. Village houses in ShuiHau Tsuen of
Lautau Island were flooded duringthe heavy rain on the evening of 3 September.



145

Information on the maximum wind, period of strong force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Mawar is given in Tables
3.5.1-3.5.4 respectively. Figures 3.5.1 - 3.5.3 show respectively the track of Mawar, the
rainfall distribution for Hong Kong and the winds recorded at various stations in Hong Kong.
Fugures 3.5.4 - 3.5.5 show respectively a satelliteimagery and a radarimagery of Mawar.
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B~ REE/NGF YRR K AR

signals for Mawar were in force

T ABRUERGERIEE SERERR AT SRS M

Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning

W (S09E 11) B FE AL EaS/NREHERER
= . Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1)
NG BUE(AR/R)| BE/AH | KE AR BER(AR/F)| BE/AH | BE
Direction Speed (km/h) |Date/Month| Time Direction Speed (km/h) |Date/Month| Time
EMA(7RHE) [BluffHead (Stanley) [ii] w 51 4/9 01:37|FARI{mA | WSW 25 4/9 02:00
FIRMGEE Central Pier TR fmE | WSW 58 4/9 09:43| 7 W 22 3/9 15:00
M Cheung Chau FrfRE| ssw 65 4/9 02:42| T S 45 4/9 03:00
MK Cheung Chau Beach | THES SW 59 4/9 05:22| FEFE SW 38 4/9 08:00
BB IS Hong Ko.ng ) il SW 63 4/9 06:50| PHFD SW 45 4/9 08:00
International Airport
= Kai Tak i) SW 59 4/9 08:06| THEE SW 25 4/9 10:00
R King's Park ForEfRA | wsw 43 4/9 08557 W w 16 4/9 08:00
izl Lau Fau Shan FirafmE | Ssw 75 4/9 07:14|Fam{mE | SSW 40 4/9 08:00
Bl North Point FRERA | wWsw 54 4/9 1138 7 w 31 4/9 12:00
N CilE] sw 25 4/9 07:00
FEM Peng Chau ik NE 63 3/9 18:12 — W - a9 0800
SEM PingChau i w 43 4/9 00:25| w 22 4/9 01:00
[ii=] Sai Kung il sw 43 4/9 11:22| FRA{RE | WSw 16 4/9 12:00
WM Sha Chau firfmE | Ssw 67 4/9 05:39| FAmIfmEI | SSW 47 4/9 06:00
g Sha Lo Wan mrfRE| ssw 67 4/9 10:55| FEES sSwW 31 4/9 07:00
D H Sha Tin & SW 49 4/9 08:14| 7E SW 23 4/9 09:00
A Shek Kong i3] sw 31 4/9 13:06| FARE{®AG | WSW 12 4/9 12:00
HEER ERETA Star Ferry (Kowloon) | FEREI{RAE | WSW 70 4/9 0748 W w 31 4/9 08:00
B Ta Kwu Ling fille3) SW 36 4/9 11:29| FARafRmI | SSW 13 4/9 11:00
REE Tai Mei Tuk i) w 51 4/9 1322| w 31 3/9 23:00
RHELL Tai Mo Shan FE oW & 479 06:13 i3] sSwW 59 4/9 12:00
iz SW 81 4/9 11:35
K= Tai Po Kau bR TE | WNW 47 4/9 09:38| it NW 16 3/9 23:00
P Tap Mun 7 w 51 3/9 2326] 7 w 27 4/9 00:00
REI Tate's Cairn AFfER| Ssw & a5 10757 FRIRRE | Ssw 52 4/9 {1100
FEfRE | Ssw 81 4/9 09:48
HHER Tseung Kwan O 3] s 52 4/9 07:49| FArE{RET | SSW 12 4/9 02:00
FR IR Toing ¥i shell Ol maEfRRE | Ssw 40 4/9 0747 &= S 20 4/9 04:00
5= Depot
EHABEEE Tuen Mun ) fiii)=) SW 54 4/9 07:13|FamfmEa | SSW 16 4/9 08:00
Government Offices
RS WaglanIsland TarfmEa | Wsw 81 4/9 09:40| FamI{RAT | WSW 63 4/9 04:00
RIABE  |Wetland Park FRRE| ssw 40 4o |10:02—P s 12 a/9_ |07:00
] S 12 4/9 08:00
EUUET Wong Chuk Hang  |Famfmi | Wsw 40 4/9 05:55| FAIbfRAE | WNW 13 4/9 14:00

“EPIRIRUATE 2017 £ 7 B 6 B EBPIE HERTENER RiL
*The old wind station on the rooftop of Tap Mun PolicePostis replaced by the new Tap Mun stationon 6 July 2017.
BN~ BEE- BBEER  Green Island, Ngong Ping - data not available
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#3522 BEHEZET  ATRRESERAGHN/N\E2ZARLERTRIEE
SERERRRGHER NEDBEEEZNRE
Table3.5.2 Periods during which sustained strong winds were attained at the eight

reference anemometers in the tropical cyclone warning system when tropical
cyclone warningsignals for Mawar were in force

A S R A * i B 1R B 5 B * Ry [
Start time when strong |End time when strong wind
(2 . .
uﬁ. (= Fﬁ,l'l) wind speed* was attained speed* was attained
Station (See Fig. 1.1)
BHA/A & B} HEA/R 4 RF
Date/Month Time Date/Month Time
=M Cheung Chau 4/9 0126 4/9 1103
EBEPE¥IS | Hong Kong International Airport 2/9 1737 4/9 1106
ELL Lau Fau Shan 4/9 0659 4/9 0727

s R~ PH > IS AENRERBCIENFER N R EZREARE -

The sustained wind speed did not attain strongforce at Kai Tak, Sai Kung, Sha Tin, Ta Kwu
Ling and TsingYi Shell Oil Depot.

* TR REESG N 4162 AR
* 10-minute mean wind speed of 41- 62 km/h

&t 7;!5%%% %}%}%EEUJ%EHG@@EEE’JE?‘&&%%%F& - MEAADRIEEERBUER 15
/:E- \ o

Note: The table gives the start and end time of sustained strong force winds. Winds might
fluctuate above or below the specified wind speeds in between the timesindicated.




& 353
Table3.5.3

148

other stations during the passage of Mawar

BEFARE  BEBRNERBAKEMBUEFRSHNANE

Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and

i (2REE 3.5.2) AAZH | AA=8 | NAAWAE R (EX)
Station (See Fig. 3.5.2) 2 Sep 3 Sep 4 Sep Total rainfall (mm)
N N
Hong ﬁffoiefvatory 1.0 23.8 32.8 57.6
N =
Hong Kong I:t/e%rt%fﬁirport (HKA) 16.1 32.0 413 89.4
£M Cheung Chau (CCH) 21.0 35.5 63.5 120.0
H23 | &FBF Aberdeen 0.5 16.5 32.0 49.0
NO5 MmeE Fanling 2.0 35.0 32.5 69.5
N13 | Efng High Island 0.5 8.5 31.5 40.5
K04 EHAR Jordan Valley 0.0 6.5 59.5 66.0
NO6 Eiss kwai Chung 1.0 62.0 55.0 118.0
H12 | & Mid Levels 5.5 49.5 55.0 110.0
NO9 2 H Sha Tin 0.5 5.5 19.5 25.5
H19 | E&E& Shau Kei Wan 0.5 12.5 30.5 43.5
SEK Vel Shek Kong 9.0 29.5 20.5 59.0
K06 BERE IR So Uk Estate 5.5 46.5 55.5 107.5
R31 | REE Tai Mei Tuk [0.5] 0.5 [39.0] [40.0]
R21 | BXAEA Tap Shek Kok [4.0] 14.5 [60.5] [79.0]
TMR | EEF97K/E| Tuen Mun Reservoir 5.8 21.2 59.9 86.9
N17 BE Tung Chung 18.5 78.0 53.0 149.5

i ] ERAEENENERERR - Note:

& 3.54
Table3.5.4

[ 1basedon incomplete hourly data.

BERBHE  FESFYEMESNRSHUMARARZE

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

recorded at tide stations in Hong Kong duringthe passage of Mawar

BE# (SEEEELLE) [ RARRE ROHEELL)
N Maximum sea level Maximum storm surge
uh (2EE 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) — —
=ECK)| BH/R® | KE | ®ECK) | BE/AR | KE
Height (m)|Date/Month| Time |Height (m)|Date/Month| Time
f8%5@ | Quarry Bay 2.41 3/9 06:22 0.35 3/9 03:32
Ak Shek Pik 2.48 3/9 06:42 0.29 3/9 04:28
HER& | Tai Miu Wan 2.39 3/9 06:39 0.41 3/9 02:56
KIEZE | Tai Po Kau 2.36 2/9 07:23 0.40 3/9 03:15
S2E0H | Tsim Bei Tsui 2.89 4/9 08:11 0.44 2/9 18:08
BB |Waglan Island 2.42 3/9 06:33 0.27 3/9 03:24
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Figure 3.5.1a

Track of Mawar on 31 August - 4 September 2017.

B 3.5.1b  HBEFIEBFNEREE -
Figure 3.5.1b Track of Mawar in the vicinity of Hong Kong.
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10-minute mean wind direction and speed recorded at various stations in

Figure 3.5.3
Hong Kong at 7:10 a.m. on 4 September 2017. Winds at Chek Lap Kok, Lau
Fau Shan, Tate’s Cairn, Waglan Island reached strong force at that time.
=t ERON s ERREMNSEENT2ETREDNAE/NE 23 14 R A
Ho

The 10-minute mean wind speeds recorded at the time at Sha Chau, Tuen Mun and
Wong Chuk Hang were 23, 14 and 9 km/h respectively.
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Visible satellite imagery at 8:00 a.m. on 2 September 2017 as Mawar reached

Figure 3.5.4
its peak intensity with an estimated maximum sustained wind of 90 km/h near

its centre.

(ItEEBGZEKRE BARKRENMAZ 8 REHE )

[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan

Meteorological Agency (JMA).]
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Figure 3.5.5 Radar image at 7:00 a.m. on 4 September 2017 when Mawar was moving
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northern part of the South China Sea.
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3.6 Tropical Depression : 23 — 25 September 2017

A tropical depression formed over the central part of the South China Sea on the night
of 23 September, making it the sixth tropical cyclone necessitating the issuance of tropical
cyclone warningsignals by the Hong Kong Observatoryin 2017.

The Tropical Depression formed over the central part of the South China Sea about
620 km south-southeast of Hong Kong on the night of 23 September and tracked west-
northwestwards towards Hainan Island. It reached its peak intensity the next morning with
an estimated maximum sustained wind of 55 km/h near its centre. Taking on a
northwestward course, the Tropical Depression then moved across Hainan Island and Beibu
Wan before weakeninginto an area of low pressure over the northern part of Vietham on the
night of 25 September.

The Observatory issued the Standby Signal No. 1 at 11:10 p.m. on 23 September when
the Tropical Depression was about 560 km south-southeast of Hong Kong. Local winds were
generally moderate to fresh east to southeasterly the next day, occasionally strong offshore
and on high ground. The Tropical Depression came closest to the territory around 8a.m.on
24 September when it was about 470 km south-southwest of Hong Kong. At the Observatory
Headquarters, the lowest instantaneous mean sea-level pressure of 1007.7 hPa was recorded
at 2:16 p.m. that day. With the Tropical Depression moving away from Hong Kong, all tropical
cyclone warningsignals were cancelled at 7:20 p.m. in the evening.

The Tropical Depression did not cause any significant damage in Hong Kong during its
passage. Its outer rainbands brought squally showers and thunderstormsto the territoryon
24 September, with more than 10 millimetres of rainfall recorded over many places. A
maximum sea level (above chart datum) of 2.61 m and a maximum storm surge of 0.35 m
(above astronomical tide) were recorded at Tsim Bei Tsui.

Information on the maximum wind, daily rainfall and maximum sea level reached in
Hong Kong during the passage of the Tropical Depression is given in Tables 3.6.1 - 3.6.3
respectively. Figures 3.6.1 - 3.6.2 show respectively the track and the rainfall distribution for
Hong Kong. Figures 3.6.3 -3.6.4 show respectively a satellite imagery and a radar imagery of
the Tropical Depression.
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T ABRIEERT
B/ YRR KAL)

Maximum gust peak speeds and maximum hourly mean winds with associated

RIEESERERFATRENR

—_

EX =]

wind directions recorded at various stations when tropical cyclone warning
signals for the Tropical Depression werein force

ST /YRR
uh (2EE1.1) Maximum Gust Maximum Hourly Mean Wind
SERE (SR ) BB |REAR/E)| BH/AG | B BB |REAR/E| BY/AH | B
Direction Speed (km/h) |Date/Month| Time Direction Speed (km/h) |Date/Month| Time
FIREETE Central Pier = E 54 24/9 08:46| = E 31 24/9 10:00
HE{RE| ESE 47 24/9  |16:00
=M Cheung Chau RE{RE| ESE 85 24/9  |05:30
| § / EMfRE| ESE 47 24/9  |17:00
RIMNKE Cheung Chau Beach = E 77 24/9  |05:31|FIL{fEE | ENE 49 24/9  |09:00
=M Green Island = E 62 24/9  [10:26|FIL{f®E | ENE 40 24/9  |03:00
Hong Kong
BEEFES International RERE| ESE 52 24/9  |14:39|REI{RE | ESE 34 24/9  |15:00
Airport
B Kai Tak wik NE 54 24/9 09:24 ® E 30 24/9 15:00
=t King's Park = E 51 24/9  |05:54|FE{mE | ESE 22 24/9  [15:00

Y E 22 24/9  |10:00
TRFELL Lau FauShan = E 47 24/9  |15:27 /

® E 22 24/9 11:00
B Peng Chau = E 51 24/9 |1029] = E 36 24/9  |10:00

N ® E 24/9  |08:00
SEM Ping Chau HAL{RE | ENE 36 24/9  |08:17 /

S E 7 24/9  |09:00
= Sai Kung EALRE | ENE 56 24/9  |06:19|F1L{®E | ENE 30 24/9  |10:00
SN Sha Chau 47 SE 47 24/9 14:40| @ SE 31 24/9 18:00
JDIR Sha Lo Wan B SE 51 24/9 (1736 = E 23 24/9  [10:00
SO H Sha Tin RmE SE 43 24/9 |11:58| X@ SE 14 24/9  (14:00
A Shek Kong = E 47 24/9 09:53 ® E 22 24/9 10:00
NERERER Star Ferry (Kowloon) ® E 56 24/9  |10:19] = E 27 24/9  |15:00

S E 16 24/9  |14:00
ThsE Ta Kwu Ling HIL{RE | ENE 47 24/9  |10:48 /

® E 16 24/9 16:00
AEE Tai Mei Tuk ® E 67 24/9 1729 EALRE | ENE 36 24/9  |11:00
AigL Tai Mo Shan RERE| ESE 88 24/9  |11:07|RE{RE | ESE 58 24/9  |11:00

. ® E 31 24/9  |09:00
KIEE Tai Po Kau HRE{RE | ESE 49 24/9  |17:33 /

® E 31 24/9 10:00
g+ Tap Mun* ® E 96 24/9  |1023] =E E 45 24/9  [13:00
e Al Tate's Cairn RERE| ESE 87 24/9  |10:11] E E 45 24/9  |08:00
HER Tseung Kwan O RE{RE| ESE 41 24/9  |12:56| EHdb NE 13 24/9  |09:00
ER B hE E:Si:' shell Ol =R | SE 52 24/9 |1337| =@ | SE 19 24/9  |15:00

Tuen M
TABEEE uen vin ) R SE 51 24/9  |15:554| EE SE 22 24/9  |15:00
Government Offices
HES Waglanlsland = E 79 24/9  |05:04|FIL{RE | ENE 56 24/9  |08:00
SEHAE Wetland Park HAL{RE | ENE 31 24/9 |10.08] E E 14 24/9  [15:00
s ® E 52 24/9  |07:44
=M Wong Chuk Hang / ® E 20 24/9  [11:00
= E 52 24/9 07:50

*FEPTRIEETE 2017 £ 7 B 6 HEUMCIEHFIE HETRMER Bk

*The old wind station on the rooftop of Tap Mun Police Postis replaced by the new Tap Mun stationon 6 July 2017

B ()

BT~ dtfs-

BEEH

Bluff Head (Stanley), Ngong Ping, North Point- data not available
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7 3.6.2 BT ERBRAHRE  EERNERFLAMR U ENHEHRE
Table3.6.2 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and
other stations during the passage of the Tropical Depression

uh (2EE 3.6.2) ABZ+mAH HEWE(EX)
Station (See Fig. 3.6.2) 24 Sep Total rainfall (mm)
BERNA 6 c e
Hong Kong Observatory ' )
BEBERES - -
Hong Kong International Airport (HKA) ' '
£M Cheung Chau (CCH) 10.0 10.0
H23 | &BF Aberdeen 10.0 10.0
NO5 AR Fanling 19.5 19.5
N13 | g High Island 21.5 21.5
K04 EBA Jordan Valley 6.0 6.0
NO6 By Kwai Chung 3.5 3.5
H12 | *¥[[E Mid Levels 10.0 10.0
NO9 YO H Sha Tin 7.0 7.0
H19 | MEE Shau Kei Wan 8.0 8.0
SEK Vel Shek Kong 8.5 8.5
Ko6 | EREER So Uk Estate 6.0 6.0
R31 | AXE Tai Mei Tuk 25.0 25.0
R21 | BAA Tap Shek Kok 2.5 2.5
TMR | ®EF97K/E | Tuen Mun Reservoir 1.4 1.4
N17 R Tung Chung 5.0 5.0

% 363 AT ERBIUAHIRE - 8K ILATRSNE SR RERXEAR

Table3.6.3  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of the Tropical
Depression

Al (BEEEAL L) SEAASEE (RCHEELML)
Maximum sea level Maximum storm surge
iy (2EE 1.1) (above chart datum) (above astronomical tide)

Stati S ig. 1.1
raton e e 1 Mg mon) | am/Am | BE | BEck) | BE/EH | BE
Height (m)|Date/Month| Time |Height (m)|Date/Month| Time

fAlF5E | Quarry Bay 2.07 24/9 11:46 0.19 24/9 11:41

A EE Shek Pik 2.23 23/9 23:32 0.26 24/9 11:17
K EF#E | Tai Miu Wan | 2.09 23/9 23:29 0.23 24/9 08:09
KIEZE | Tai Po Kau 2.18 24/9 00:20 0.27 24/9 12:05
42E1R | Tsim Bei Tsui | 2.61 23/9 23:47 0.35 24/9 12:02
BB B |Waglan Island| 2.04 24/9 11:55 0.08 24/9 08:49
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Figure 3.6.3 Visible satellite imagery at 8:00 a.m. on 24 September 2017 when the

Tropical Depression was at its peak intensity with an estimated maximum
sustained wind of 55 km/h near its centre.

(HEEBGENE BARRBNMHZ 8 REE o)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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3.7 Severe Typhoon Khanun (1720): 12 — 16 October 2017

Khanun was the seventh tropical cyclone to affect Hong Kong in 2017 and for the fifth
time in the year, the No. 8 Gale or Storm Signal had to be issued by the Observatory, equalling
the record in 1964 and 1999 in terms of the number of No. 8 Signalsissuedin a year.

Khanun formed as a tropical depression over the western North Pacific about 650 km
east-northeast of Manila on the morning of 12 October. It moved west-northwestwards and
intensified into a tropical storm that night. Khanun moved across the northern part of Luzon
the next day, drifting west-southwestwards slowly and re-organizing after enteringthe South
China Sea. It turned northwestwards on 14 October and kept intensifying, evolving from a
severe tropical storm into a typhoon by nighttime. Turning west-northwestwards the next
day towards the south China coast, Khanun intensified further into a severe typhoon, reaching
peak intensity with an estimated maximum sustained wind of 155 km/h near its centre. It
then moved generally westwards and started to weaken rapidly under the influence of the
northeast monsoon. Khanun became a tropical storm by the time it crossed Leizhou
Peninsula in the early morning on 16 October, and degenerated into an area of low pressure
over Beibu Wan duringthe day.

According to press reports, at least seven people were injured in Macao during the
passage of Khanun. Transportation services were seriously disrupted. Under the
combined influence of Khanun and the northeast monsoon, over 970 000 people were
affected in Guangdong, Hainan, Zhejiang, Guangxi and Fujian. There was also widespread
heavy rain in Taiwan, with roads damaged and electricity supply to 14 000 households
disrupted.

In Hong Kong, the No. 1 Standby Signal was issued at 10:40 a.m. on 14 October when
Khanun was about 700 km southeast of the territory. Under the combined effect of Khanun
and the northeast monsoon, fresh northerlies continued to affect Hong Kong, occasionally
reaching strong force offshore and on high ground during the day. With Khanun edging
closer to the south China coast, the No. 3 Strong Wind Signal was issued at 7:10 p.m. that
night when Khanun was about 570 km southeast of Hong Kong. Local winds became fresh
to strong northerly during the night and occasionally reached gale force offshoreand on high
ground. As Khanun continued to move closer to the coast of Guangdong and further
intensified, the No. 8 Northeast Gale or Storm Signal was issued at 8:40 a.m. on 15 October
when Khanun was about 260 km south-southeast of Hong Kong. Strong to gale force
northerly winds generally affected the territory in the morning and occasionally reached
storm force on high ground. Khanun came closest to Hong Kong around 3 p.m. that day with
its centre passing about 210 km south-southwest of Hong Kong. Local winds started to turn
northeasterly in the afternoon. With Khanun weakening and moving away from HongKong,
local winds moderated gradually. The No. 3 Strong Wind Signal and No. 1 Standby Signal
were issued at 7:20 p.m. and 10:40 p.m. respectively, before all tropical cyclone warning
signals were cancelled at 2:20 a.m. on 16 October.

Under the influence of Khanun, maximum hourly mean winds of 104, 85 and 65 km/h
and maximum gusts of 151, 106 and 99 km/h were recorded at Tate's Cairn, Waglan Island
and Cheung Chau respectively. A maximum sea level (above chart datum) of 2.96 m was
recorded at Tsim Bei Tsui, and a maximum storm surge (above astronomical tide) of 1.05 m
was recorded at Tai Miu Wan. The lowest instantaneous mean sea-level pressures recorded
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at some selected stations are as follows:

. Lowest instantaneous mean .
Station Date/Month Time
sea-level pressure (hPa)

Hong Kong Observatory

Headquarters 996.2 15/10 3:00 p.m.
Hong Kong International 997 5 15/10 2:52 p.m.
Airport
King’s Park 996.2 15/10 3:04 p.m.
Peng Chau 996.6 15/10 2:29 p.m.
Ta Kwu Ling 998.4 15/10 3:11 p.m.
Tai Po 998.1 15/10 3:03 p.m.
Shatin 998.1 15/10 3:02 p.m.
Sheung Shui 998.5 15/10 2:31 p.m.
Lau Fau Shan 998.6 15/10 2:59 p.m.
Cheung Chau 995.6 15/10 1:54 p.m.
Waglan Island 995.4 15/10 3:02 p.m.

Locally, it was mainly cloudy with one or two rain patches at night on 14 October.
Under the influence of the outer rainbands of Khanun, there were squally showerson 15and
16 October. More than 40 millimetres of rainfall were recorded over most parts of the
territory during the 3-day period, and rainfall even exceeded 70 millimetres in the northern
part of the New Territories and the western part of Lantau Island.

In Hong Kong, at least 22 people were injured during the passage of Khanun and there
were more than 580 reports of fallen trees. One person was hit on the head by falling
branches in Tsuen Wan. Two private cars were damaged by fallen galvanized iron sheetsin
Sham Shui Po. There were 12 people in distress while engaging in water sports activities
under stormy weather and required the assistance of rescuers, and 22 campers stranded on
Sharp Island off Sai Kung were taken to safety by marine police. Temporary traffic
arrangements were implemented in Lantau Link as a result of the windy condition, leadingto
serious congestion on the roads to and from the airport. More than 600 flights were
cancelled or delayed at the Hong Kong International Airport.

Information on the maximum wind, periods of strong and gale force winds, daily rainfall
and maximum sea level reached in Hong Kong during the passage of Khanun is givenin Tables
3.7.1 - 3.7.4 respectively. Figures 3.7.1 - 3.7.3 show respectively the track of Khanun, the
rainfall distribution for Hong Kong and the winds recorded at various stations in Hong Kong.
Figure 3.7.4 shows the wind speed recorded at Cheung Chau Beach and Tai Mei Tuk. Figures
3.7.5 - 3.7.6 show respectively a satellite imagery and a radar imagery of Khanun. Some
damages caused by Khanun in Hong Kong are illustratedin Figure 3.7.7.
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Table3.7.1 Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning
signals for Khanun werein force

ST S IST=NE R AR
L (2EE 1.1) Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1) E1E] BR(NE/H)| BE/BR | BRE 0] RR(NE/F)| BE/BG | RefE
Direction Speed (km/h) |Date/Month| Time Direction Speed (km/h) |Date/Month| Time

FRIRESEE Central Pier RERE| ESE 79 15/10 |17:07|RE{RE| ESE 36 15/10 | 18:00

M Cheung Chau it N 99 15/10 |07:46|RmI{RE| ESE 65 15/10 | 19:00

RIMKE Cheung Chau Beach |EE1t{REE| ENE 101 15/10 1639 =& E 68 15/10 | 18:00

M Green Island bRk | NNE 96 15/10 |11:10{Edb{®dE| NNE 65 15/10 |13:00

RIS Hong Ko,ng ) ®it NE 67 15/10 |[15:03| ik NE 49 15/10 | 17:00

International Airport
I2¢:3 Kai Tak bRk | NNE 83 15/10 |11:25| E=E E 31 15/10 | 18:00
=LA King's Park Hit NE 81 15/10 (0837 Eit NE 34 15/10 | 09:00
EAbfRdk | NNE 65 15/10 [12:18

L Lau Fau Shan = NE o 5/10 |16z it N 40 14/10 |21:00

& North Point wik NE 76 15/10 |11:26|F1b®E| ENE 43 15/10 | 13:00

FEM Peng Chau FAbfR1k| NNE 81 15/10 [10:23|EJb{RE| ENE 47 15/10 | 16:00

SEM PingChau w=ibfmdk| NNE 51 15/10 |06:12| it NE 14 15/10 | 15:00

wmE Sai Kung it N 90 15/10 |10:24| 1t N 51 15/10 | 10:00

A‘AII Sha Chau bRk | NNE 101 15/10 [13:36| dt N 77 15/10 | 14:00

IR Sha Lo Wan FibRE | ENE 67 15/10 [18:25| = E 25 15/10 | 20:00
'J‘EH Sha Tin bRk | NNE 56 15/10 [08:43|EJbf®dt| NNE 27 15/10 | 13:00

A Shek Kong ® E 49 15/10 [18:43|FIL{RE | ENE 19 15/10 | 12:00

NEEREWETE [Star Ferry (Kowloon) = E 76 15/10 |[18:00 & E 36 15/10 | 18:00

FIERsE Ta Kwu Ling it N 68 15/10 |08:46| it N 31 15/10 | 11:00

REE Tai Mei Tuk ik NE 104 15/10 [10:59| & dbfmdk| NNE 68 15/10 | 15:00

RigL Tai Mo Shan HLfRE | ENE 121 15/10 [12:12|FAL{RE| ENE 87 15/10 | 13:00

Kz Tai Po Kau iiﬁgi EEE 2: iﬁg 12;2 RMfRE| ESE 34 15/10 | 15:00

P+ Tap Mun* HALfRE | ENE 76 15/10 [18:51|FIL{RE| ENE 51 15/10 | 18:00

REL Tate's Cairn it N 151 15/10 [11:04|Fdbf®db| NNE 104 15/10 | 11:00

HER Tseung Kwan O ik NE 62 15/10 [10:23| ik N 22 15/10 | 10:00

FREBRAOHE  [Tsing Yi shell Oil #dt | Nw 56 14/10 |(18:00| 7L NW 19 15/10 | 12:00

& Depot

TERAAE e Mun =R | NNe 62 15/10  |1131|33bRIE| NNE 23 15/10 | 20:00

Government Offices

RS Waglan Island Rt NE 106 15/10 |14:24| 4k N 85 15/10 | 10:00

RIAR Wetland Park Hit NE 52 15/10 [15:21| Eib NE 22 15/10 | 16:00

EUUET Wong Chuk Hang FALRE | ENE 67 15/10 [13:47|F4LIRE| ENE 27 15/10 | 15:00

*HTEPTAIRYETE 2017 £ 7 A 6 BN EBFIE mETENE R RuL
*The old wind station on the rooftop of Tap Mun PolicePostis replaced by the new Tap Mun stationon 6 July 2017.

B ()

7

- JREEHR  BluffHead (Stanley), Ngong Ping - data not available
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AREFET AFREESERAFN/ELEARUEERTRIEE S
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Table 3.7.2 Periods during which sustained strong and gale force winds were attained at the

+&3.7.2

eight reference anemometers in the tropical cyclone warning system when
tropical cyclone warningsignals for Khanun were in force

= 57 = /s Sl MRIZEZEIZL
syEnpA: | swEmmas | FUIEAR | RESHARL
B B i S
N _ ) ) Start time when End time when
i (2EE 1.1) Start time when End time when . .
: g . ) gale force wind gale force wind
Station (See Fig. 1.1) |strong wind speed* |strong wind speed*
. . speed# was speed# was
was attained was attained attained attained
BHE/A#H |RE| BHE/BG |BE| BE/AA | BE | BE/BH |BE
Date/Month | Time | Date/Month | Time | Date/Month | Time | Date/Month | Time
£ |Cheung Chau| 14/10 |17:13| 16/10 |02:20|  15/10 05:32 15/10  |19:44
- Hong Kong
7B B PR
é,%.aﬁ%g International 15/10 01:35 15/10 18:13 -
% .
Airport
TFL | Lau Fau Shan 14/10 20:31|  15/10 11:46 -
ifi=} Sai Kung 15/10 05:40 15/10 18:00 -

S OPE ~ I EABFREEFCHENFER NRETRRARE -

The sustained wind speed did not attain strong force at Kai Tak, Sha Tin, Ta Kwu Ling and
Tsing YiShell Oil Depot.

- REFIEENEE

- not attaining the specified wind speed

* TR REESGNE 4162 AR
* 10-minute mean wind speed of 41- 62 km/h

# +ETHRRES/ N 63-87 AR
# 10-minute mean wind speed of 63-87 km/h

ARFIBFHER D ZER R E AIEREERRE R LA RE - BIRED SN

BERIEERNRAAN -

Note: The table gives the start and end time of sustained strong or gale force winds. Winds
might fluctuate above or below the specified wind speeds in between the times
indicated.

an
at:
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other stations during the passage of Khanun

RERARE  EARNEBBLEMBUAMMEENERE

Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and

i (BEE 3.7.2) +A+mE | +A+EB | TA+ARA | #FEEX)
Station (See Fig. 3.7.2) 14 Oct 15 Oct 16 Oct Total rainfall (mm)
3 N
Hong ﬁifi;‘vatory 0.4 20.7 17.1 38.2
75 B PR 15

Hong Kong Iﬁftﬁfrjirport (HKA) 0.1 262 2.0 353
£M Cheung Chau (CCH) 0.5 20.5 14.5 35.5
H23 | &FBF Aberdeen 0.5 22.5 7.5 30.5
NO5 AR Fanling 0.5 59.5 17.0 77.0
N13 | iEfsE High Island 1.0 27.5 18.0 46.5
K04 TR Jordan Valley 0.5 38.5 135 52.5
NO6 EAss Kwai Chung 0.5 29.5 24.5 54.5
H12 | ¥lUE Mid Levels 0.5 29.0 12.5 42.0
NO9 2 H Sha Tin 0.5 64.5 9.5 74.5
H19 | EEE Shau Kei Wan 0.5 22.5 27.5 50.5
SEK Al Shek Kong 0.5 61.5 29.0 91.0
K06 BRE TR So Uk Estate 0.5 38.0 23.5 62.0

R31 | AREE Tai Mei Tuk [4.5] 65.0 [37.0] [106.5]
R21 oy ap=: Tap Shek Kok 0.0 14.0 [9.0] [23.0]
TMR | EF97K/E| Tuen Mun Reservoir 0.0 30.5 21.5 52.0
N17 BE Tung Chung 1.0 42.5 17.5 61.0

7l ] ERTRENESNNEREEIR © Note: [

#1374
Table3.7.4

] based on incomplete hourly data.

RTERBYE  BESHYIEFMEENRSHULKRAR R

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

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

BE (SEEEALL) | BARRY FABELLL)
N Maximum sea level Maximum storm surge
uh (BREE 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) — " — -
=ECK)| BE/Af | KA | ®ECK) | BE/B# | KE
Height (m)|Date/Month| Time |[Height (m)|Date/Month| Time
#R1£58 | Quarry Bay 2.81 15/10 05:12 0.99 15/10 17:22
e Shek Pik 2.88 15/10 | 19:02 | 1.04 15/10 19:04
K EE | Tai MiuWan | 2.86 15/10 | 05:55 | 1.05 15/10 16:59
KIEZE | Tai Po Kau 2.83 15/10 | 06:02 1.04 15/10 17:27
4R E0H | Tsim Bei Tsui 2.96 15/10 19:47 0.98 15/10 19:32
=R E [Waglan Island 2.85 15/10 05:27 0.81 15/10 18:07
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#2 5% @68, Super Typhoon
7% 86 )8, Severe Typhoon

#6 =, Typhoon
7% 7l a4 B Severe Tropical Storm

3.4 E & Tropical Storm

4% L8 Tropical Depression
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Daily Positions at 00 UTC (08 HKT)
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Intermediate 6-hourly Positions
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Figure 3.7.1
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Track of Khanunon 12 - 16 October 2017.
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Figure 3.7.2

F—tHET+ATHAE+T/RHNREDMMMENEREMLKZK)
Rainfall distribution on 14 - 16 October 2017 (isohyets in millimetres).




171

SEIIHE HE JK KKK AR5 3
P Ve L
| T T Yriise '
| j Ta Kwu Ling

& & Tai Po K.a'u

\ piE b l/r/— : z Tai Mei Tuk % | Tap?ﬂu:
Shek Kang

Lau Fau Shan B3, o ] | I |
2 Wetland Park | ! S
I b Jall e AR ahatin e e i
J &6~ o5 ERALT ; (K . >
¢ Tuen Mun g L 13 i s ' B
.. = : ;‘i%d.; A Sai Kung, 1 - Pp
il R AR " Tate's Calrn . : .

Sha Chau Tsing Yi . K
; 75—&53‘@ : ' 'ng-s- P:V\ "}Ii'ie:fn}gjmb(wan (0]
Chek Lap Kok B 4k ix _ |
! e e | %ﬂﬁ\\ Kai Tak )
{ 4 g 7 pr
M = " Pang Chad i ‘Star Ferry :
et o Green Island -~ ¢ s g
i AN | /\x
Ngong Plng A i,
T Wong Chuk Han i — R ¢ Rk R BT IR B
& Bk i P easterly wind d;f 18 km/h
SLEE | Rl : {—f—m T — fE AR A 90 A
Cheung Chau Beach M easterly wind of 90 km/h
M ‘}*ft‘}i. El-mfﬂ'.jr o —
Cheung Chau Stanley S s f._‘— v:a_nabie wind directions
[ ' Waglan Island -
GE o HE HE |JK JK oo KK ) . 1
M AH @ &4 RIEN e AR BT 3 B 5005 KL E gy
Data not available Reference anemometer Station higher than 500 metres above mean sea level
3.7.3 “E—tETATABTF 2 i 50 ABEBRUGERGEN T EF R R

BR - ERAEIIRANEZZRERE  MERS - RMKE  PIMERE

ENEANZEEZERE -

Figure 3.7.3 10-minute mean wind direction and speed recorded at various stationsin Hong

Kong at 2:50 p.m. on 15 October 2017. Winds at Tate’s Cairn reached storm
force, while winds at Waglan Island, Cheung Chau Beach, Sha Chau and Tai Mei
Tuk reached gale force at the time.

ERTEHREN T OETHRRSET /NG 12 AR -

Note:  The 10-minute mean wind speed recorded at the time at Ta Kwu Ling was 12 km/h.



172

Wind Speed (km/h)

BE (AR //INF)

140
BEE (2118 A EINEF) S S5k
120 4 Hurricane (=118 km/h) RM7H Cheung Chau Beach
JE, (88-117 /3 HLI/NIE)
100 7 storm (88-117 km/h)
80 - 7, (63-87 /EL/N) 76
Gale (63-87 km/h)
60 | agm (41-62 s m/ M)
Strong (41-6 /h)
40 -
20 -
0
140
B, (2118 81N AREE Tai Mei Tuk
120 4 Hurricane (=118 km/h)
FE, (88-117 /3 HL//NI%)
100 1 storm (88-117 km/h)
.
80 1 ZURE (63-87 AEINE) g
Gale (63-87 km/h)
60 7 s, (41-62 23BN
Strong (41-62 km/h)
40 -
20 -
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
EHEER Hong Kong Time
3.7.4 “F—TtETATHRBRMNKERAREE RSN T O ERR

Figure3.7.4 Traces of 10-minute wind speed recorded at Cheung Chau Beach and Tai
Mei Tuk on 15 October 2017.
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& 3.7.5 —EtHETRATABLEF sREANAIRAFHEB R  ERRSE
ZIHEESRE  POMNMIRSRHFERE G RE/NE 155 A8 -

Figure 3.7.5 Visible satellite imagery around 8 a.m. on 15 October 2017, when
Khanun was at peak intensity with estimated maximum sustained winds
of 155 km/h nearits centre.

(FEEGEKBBRGRENRHZ 8 RETE <)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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Figure 3.7.6  Image of radar echoes at 10:00 a.m. on 15 October 2017 when the centre of
Khanun was to the south of Hong Kong. The rainbands associated with Khanun
were affecting the coast of Guangdong and the northern part of the South
China Sea.
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3.7.7 RKSREFERET - BEMBALRE  (BHIGH: FEE)

Figure 3.7.7 Fallen galvanized iron sheets damaged two private cars in Sham Shui Po.
(Photo courtesy of Tam Hiu Fai)
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Section4 TROPICAL CYCLONE STATISTICS AND TABLES

TABLE 4.1 is a list of tropical cyclones in 2017 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 2017, 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 2017. 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 2017 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility between
1956 and 2017 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 1956-2017.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting Hong Kong
in 2017, 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 2017.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939 and
1947-2017.

TABLE 4.9 provides some meteorological information for those typhoons requiring the issuing of the
Hurricane Signal No. 10 in Hong Kong from 1946 to 2017.  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 cyclonesin 2017. 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: 1960-2017.
The information is based on reports from various government departments, public utility companies
and local newspapers.

TABLE 4.12 shows verification of the tropical cyclone track forecasts issued by the Hong Kong
Observatory in 2017.
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TABLE4.1  LIST OF TROPICAL CYCLONES IN THE WESTERN NORTH PACIFIC AND THE SOUTH CHINA SEA IN 2017

BRASHERY RERE (fiet) BRARHL Y
Beginning of track Peak intensity (estimated) End of track DISP: Mk
— ) wmR B =R B Disspiated
BERELR Name of tropical cyclone cote | mm/BH B bosition (/AEEU_;JJ\H%) (ﬁﬁ%—ﬁ) Am/RE B Bl o p B e
Date/Month Time* | 1t R Winds Pressure Date/Month  Time" | dt#& Egd Extratropical
oN °F (km/h) (hPa) °N °

HEERER Tropical Depression - 8 /1 0600 9.6 126.4 45 1000 9 /1 1800 9.3 122.3 DISP
HEERER Tropical Depression - 14 /4 0600| 104 129.3 45 1002 17 /4 0000| 13.3 118.0 DISP
HEEREBRIETE Tropical Depression Muifa 1701| 25 /4 o0000| 12.6 136.9 55 1000 28 /4 0000| 18.4 1354 DISP
WA E R Severe Tropical Storm Merbok 1702| 10 /6 1800| 15.5 1175 105 984 13 /6 0300| 243 1151 DISP
BIUEES B ZEIEES |Severe Tropical Storm Nanmadol | 1703 1/7 1800 19.2 1287 105 982 4 /7 1800| 354 1424 XT
RFIAM R RIERIHT [Severe Tropical Storm Talas 1704| 15 /7 0600| 169 111.8 90 985 17 /7 0900| 19.0 100.8 DISP
R IRRE R R Super Typhoon Noru 1705| 20 /7 1200 27.4 1595 195 935 8 /8 1200| 383 1388 DISP
2R BN Tropical Storm Kulap 1706 | 21 /7 0000| 25.2 177.2 75 995 25 /7 0600| 32.8 155.0 DISP
,\\'Fﬁ‘ﬂg/%% Tropical Storm Roke 1707| 21 /7 0600| 18.7 123.7 65 998 23 /7 0600| 227 1133 DISP
BERRZFR Tropical Storm Sonca 1708 | 21 /7 oo00| 17.1 1148 75 992 26 /7 0000| 16.7 104.8 DISP
J'iﬁﬂ,f.wd‘ Typhoon Nesat 1709| 25 /7 1800| 15.0 1285 145 955 30 /7 1200| 26.0 117.2 DISP
BEREEE Tropical Storm Haitang 1710| 28 /7 0000| 19.3 116.8 85 985 31 /7 1200 27.8 117.2 DISP
BERREK Tropical Storm Nalgae 1711 1/8 0000| 26.6 162.4 75 992 5 /8 1200] 357 160.8 XT
58 G L A Severe Typhoon Banyan 1712| 11 /8 o0000| 16.7 170.0 155 955 16 /8 1800| 37.8 170.5 XT
fEie N = Super Typhoon Hato 1713| 20 /8 1200| 19.3 1265 185 950 24 /8 1200| 23.5 1049 DISP
bR ER S Severe Tropical Storm Pakhar 1714| 24 /8 1200| 15.5 126.2 110 980 27 /8 1200| 233 1101 DISP
[B6 2 2R Typhoon Sanvu 1715| 27 /8 1800| 19.0 147.2 145 955 3 /9 0600| 416 152.7 XT
WA R BRI Severe Tropical Storm Mawar 1716| 31 /8 0600| 19.4 1189 90 990 4 /9 0000| 233 1146 DISP
MERRBREE Tropical Depression Guchol 1717] 5/9 1800]| 200 1214 55 998 7/9 o0600| 238 1191 DISP
BB R =R Super Typhoon Talim 1718 9/9 1200 152 1428 185 935 18 /9 0600| 443 1423 XT
RS R ERR Severe Typhoon Doksuri 1719| 11 /9 1800| 14.7 1231 165 950 16 /9 0000| 185 101.2 DISP
BERRER Tropical Depression - 23/9 1200] 173 116.7 55 996 25 /9 0600 211 1071 DISP
HEERR Tropical Depression - 8 /10 2100 159 113.0 45 1000 10 /10 0000| 18.3 105.8 DISP
BRARS Severe Typhoon Khanun 1720| 12 /10 o0000| 17.2 126.4 155 955 16 /10 0000| 20.1 109.9 DISP
AR EE R Super Typhoon Lan 1721| 15 /10 1200 9.3 136.8 205 925 23 /10 o0000| 37.5 1416 XT
R& R FFL Typhoon Saola 1722| 23 /10 0000 9.0 147.3 120 970 29 /10 1200| 34.8 1401 XT
HEERER Tropical Depression - 31 /10 1200 7.5 107.8 45 1002 1/11 1800 7.6 106.4 DISP
RER =4 Typhoon Damrey 1723| 31 /10 1800| 11.1 122.0 145 960 4 /11 1200]| 125 106.5 DISP
AR REE Tropical Storm Haikui 1724 9 /11 1200 13.8 121.4 85 992 12 /11 ©0000| 17.7 112.9 DISP
AR RTEE Tropical Storm Kirogi 1725| 17 /11 o09%00| 101 117.0 65 995 19 /11 0900| 11.3 108.6 DISP
BAEEERRE Tropical Storm Kai-tak 1726 | 14 /12 o0000| 11.7 128.0 85 994 21 / 12 1800 6.0 107.4 DISP
RN Typhoon Tembin 1727| 20 /12 1200 8.7 131.8 130 965 26 / 12 0000 8.4 104.8 DISP

R R iR AR SR o

*Times are given in UTC.

8LT
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=4.2 “E—tERMHBENATRRES
TABLE4.2  TROPICAL CYCLONE WARNINGS FOR SHIPPING ISSUED IN 2017
BH B AR
BHEL Date and time of issue of BRFE%
N BRES RRES (ZINBF)
BHERE Tropical cyclone No. of First warning Last warning Duration
warnings | BEI/B 0 BER9T| BEA/BH BERS*| (hours)
issued [Date/Month Time" [Date/Month Time®*
B RE B Tropical Depression 5 8/1 2100 9/1 0900 12
BEERE Tropical Depression 13 15/4 1800 | 17/4 0300 33
* MBS EAM  |* Severe Tropical Storm Merbok 23 10/6 2100| 13/6 0300 54
SRFIEAE R EFIHES | Severe Tropical Storm Nanmadol 8 2/7 1200 3/7 0900 21
BIURATE R BEAIAT | Severe Tropical Storm Talas 16 15/7 0600| 17/7 0000 42
BERRRR Tropical Storm Sonca 30 22/7 0300 25/7 1800 87
* BEERRT * Tropical Storm Roke 11 22/7 0600| 23/7 1200 30
BERRBE Tropical Storm Haitang 26 28/7 0600 | 31/7 0600 72
Re R 4R Typhoon Nesat 17 28/7 0900 (| 30/7 0900 48
* R KR * Super Typhoon Hato 23 20/8 2100 23/8 1500 66
* MFNEERSEMER  [* Severe Tropical Storm Pakhar 23 24/8 2100| 27/8 1500 66
* BIVEE R BIFIE  [* Severe Tropical Storm Mawar 33 31/8 0600 4/9 0600 9%
BHERREOE Tropical Depression Guchol 12 6/9 0000 7/9 0900 33
SREe R FR N Severe Typhoon Doksuri 31 12/9 0000| 15/9 1200 84
B Es R = Super Typhoon Talim 15 13/9 1800| 15/9 0900 39
* B ERER * Tropical Depression 14 23/9 1500 25/9 0600 39
R ERE Tropical Depression 9 8 /10 2100 9/10 2100 24
* REE RS * Severe Typhoon Khanun 34 12/10 0600 | 16/10 0600 9%
e R EHE Typhoon Damrey 30 31/10 1800 4 /11 0900 87
BIVRTE R R Severe Tropical Storm Haikui 26 9/11 1200| 12/11 1200 72
BHERERE Tropical Storm Kirogi 18 17 /11 0900 | 19/11 1200 51
BEERRE Tropical Storm Kai-tak 22 16 /12 1200 19/12 0300 63
H Total 439 1098

* LA RIS BARAN AR ERLAGRIEESER
" R AT SR

* Tropical cyclones for which tropical cyclone warning signals were issued in Hong Kong.
" Times are given in UTC.
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TABLE 4.3 TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG AND NUMBER OF WARNING
BULLETINS ISSUED IN 2017
#E SUMMARY
{Z5¢ Signal KB No. of occasions #AFEX Total duration
B h 2 min
1 12 139 30
3 11 73 50
8 Fdk Nw 2 7 50
8 JHF SW 1 30
8 HIL NE 3 16 30
8 HHFg SE 2 11 30
9 1 1 0
10 1 5 0
#t Total 33 259 40
=¥/% DETAILS
EREH BT BUH
=Tt R EL =% Issued Cancelled
Tropical cyclone No. of warning Signal BE/Bm| B | BH/BH| B
bulletins issued Date/Month Time' Date/Month| Time™
1 11/06 19:40 12/06 10:40
3 12/06 10:40 12/06 17:20
WIBRERZEMNA 55 8 Bk NE 12/06 17:20 12/06 20:20
Severe Tropical Storm Merbok 8 ik NW 12/06 20:20 13/06 00:10
8 FHEE SW 13/06 00:10 13/06 04:40
3 13/06 04:40 13/06 11:10
1 22/07 15:40 23/07 03:40
HERBRR 41 3 23/07 03:40 23/07 09:20
Tropical Storm Roke 8 Ak Nw 23/07 09:20 23/07 13:20
3 23/07 13:20 23/07 15:10
1 23/07 15:10 23/07 19:40
1 22/08 08:40 22/08 18:20
3 22/08 18:20 23/08 05:20
R E K5 55 8 B4k NE 23/08 05:20 23/08 08:10
Super Typhoon Hato 9 23/08 08:10 23/08 09:10
10 23/08 09:10 23/08 14:10
8 B SE 23/08 14:10 23/08 17:10
3 23/08 17:10 23/08 18:20
1 23/08 18:20 23/08 20:40
1 26/08 09:40 26/08 20:40
BIREREER 48 3 26/08 20:40 27/08 05:10
Severe Tropical Storm Pakhar 8 B fg SE 27/08 05:10 27/08 13:40
3 27/08 13:40 27/08 17:40
27/08 17:40 27/08 22:10
RINBERRIHE 69 02/09 02:20 03/09 22:40
Severe Tropical Storm Mawar 03/09 22:40 04/09 10:20
04/09 10:20 04/09 14:10
#EERER 24 1 23/09 23:10 24/09 19:20
Tropical Depression
1 14/10 10:40 14/10 19:10
REE R 53 3 14/10 19:10 15/10 08:40
Severe Typhoon Khanun 8 1t NE 15/10 08:40 15/10 19:20
3 15/10 19:20 15/10 22:40
1 15/10 22:40 16/10 02:20

* BB (BRI REM/ /)

* Hong Kong Time (UTC + 8 hours)
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TABLE 4.4 FREQUENCY AND TOTAL DURATION OF DISPLAY OF TROPICAL CYCLONE WARNING SIGNALS : 1956-2017
=5 HERRFES
Signals 1 3 gfdt 87iEm 8Eit SHME 9 10 Total duration
FH NW SW NE SE 1S
Year h min
1956 5 4 0 0 0 0 0 0 191 25
1957 4 9 1 1 2 2 0 1 295 45
1958 4 5 0 0 1 0 0 0 214 5
1959 1 1 0 0 0 0 0 0 36 35
1960 11 7 0 2 2 2 1 1 432 35
1961 6 7 1 2 1 0 1 1 192 55
1962 4 3 0 1 1 0 1 1 158 10
1963 4 5 0 0 1 0 0 0 175 50
1964 11 14 1 3 5 3 3 2 570 15
1965 7 6 0 0 1 1 0 0 239 40
1966 6 5 0 0 2 2 0 0 284 40
1967 8 6 0 0 2 1 0 0 339 10
1968 7 7 0 1 1 0 1 1 290 10
1969 4 2 0 0 0 0 0 0 110 15
1970 6 8 2 1 2 0 0 0 286 45
1971 9 10 1 3 2 2 1 1 323 25
1972 8 6 0 0 1 1 0 0 288 20
1973 8 6 1 1 1 0 1 0 416 50
1974 12 10 0 0 2 1 1 0 525 20
1975 8 6 1 0 0 1 1 1 292 20
1976 6 6 0 0 1 2 0 0 351 30
1977 8 6 0 0 1 0 0 0 395 10
1978 8 9 1 1 3 2 0 0 462 10
1979 5 5 1 0 2 2 1 1 281 15
1980 10 8 0 0 1 1 0 0 414 5
1981 5 4 0 0 1 1 0 0 202 20
1982 7 4 0 0 0 0 0 0 247 35
1983 8 7 0 1 2 2 1 1 289 42
1984 6 6 0 0 1 0 0 0 280 2
1985 5 4 1 0 0 1 0 0 193 35
1986 6 7 0 1 1 0 0 0 305 0
1987 6 1 0 0 0 0 0 0 165 45
1988 6 4 0 0 0 0 0 0 204 10
1989 7 8 0 0 2 2 0 0 306 10
1990 6 4 0 0 0 0 0 0 245 10
1991 8 6 0 0 1 1 0 0 349 55
1992 5 5 0 0 1 1 0 0 167 5
1993 8 9 0 0 2 4 0 0 325 40
1994 4 3 0 0 0 0 0 0 138 10
1995 8 6 2 2 1 1 0 0 348 50
1996 7 2 0 0 0 1 0 0 189 0
1997 2 3 0 1 1 0 1 0 97 30
1998 5 2 0 0 0 0 0 0 188 35
1999 10 13 4 3 2 0 2 1 520 0
2000 7 3 0 0 0 0 0 0 329 5
2001 6 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 8 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
2011 8 5 0 0 0 1 0 0 213 0
2012 9 7 0 0 2 3 1 1 252 45
2013 10 7 1 1 0 1 0 0 292 50
2014 6 3 0 0 0 1 0 0 145 45
2015 4 3 1 0 0 0 0 0 136 50
2016 11 7 2 2 0 0 0 0 283 0
2017 12 11 2 1 3 2 1 1 259 40
# Total 418 348 29 35 63 52 21 14 16249 19
FHJ Mean 6.7 5.6 0.5 0.6 1.0 0.8 03 0.2 262 5
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SRR ST AR B
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 : 1956-2017
T4 BFEMNRESEAGEANATRRAE | SF5IBRN AT ERHATRRESERNATRIEER
Year Annual number of tropical cvclones Annual number of tropical cvclones 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
2011 12 5
2012 14 5
2013 19 7
2014 10 4
2015 13 3
2016 15 9
2017 22 7

FEH Mean 15.6 5.9
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TABLE 4.6 DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956-2017
FREFER FFERER
K Duration of each occasion Total duration per year
i Number = & =53] =] & =53]
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions | ¥ N 152 N 152 N 152 vy i3 o i3 AN
h min h min h min h min h min h min
—OEE
ﬁj.ut 382 42 32 161 0 4 30 262 5 570 15 36 35
1 or higher
KEEAE Tilda, (A ERE
(RKEEZE T (BEERER (1964) (1959)
1964) T.D., 2000)
—oEgt |
_ﬁj.l'/{t 255 29 3 124 15 4 5 119 30 306 35 15 5
3 or higher
= Mary, (BAZEERE
(B Mary, (BFHERRE (1974) (2004)
1960) T.D., 2006)
[=! 5 \
/\ﬁj.l,/u: 95 14 18 66 50 2 40 21 54 100 55 0 0
8 or higher
SEE Mary, (E® Wynne,
(BB Mary, (E® wy (1964)
1960) 1984)
8 Fadk NW 29 5 48 15 45 1 30 2 43 18 0 0 0
8 FaREg SW 35 4 58 10 45 2 0 2 48 16 10 0 0
8 31k NE 63 7 35 35 35 1 35 7 42 40 20 0 o0
8 3R SE 52 7 28 21 45 0 20 6 15 31 15 0 o0
[=! 5 \
j‘l,ﬁﬁ.l»/{t 22 6 51 12 25 2 0 2 26 19 25 0 0
9 or higher
#9755, York, B5 Dujuan,
(K5 (#18% Duju (1964)
1999) 2003)
Tt 14 6 11 11 0 2 30 1 24 12 10 0 0
2N
#58 York, (ZEEHT Alice,
10 (8953 York, (EEEHFT Alice (1964)
1999) 1961)

it () ARAEZRBENRAERIERBREN

Note: ( ) are the years and the names of the tropical cyclones which created the record.
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TABLE4.7 A SUMMARY OF METEOROLOGICAL OBSERVATIONS RECORDED IN HONG KONG DURING THE PASSAGES OF TROPICAL CYCLONES IN 2017

8T

BRRNERENRE
BRI EER BYERE(ERER) BAREZR(K)
Nearest approach to Hong Kong Minimum M.S.L. pressure (hPa) Maximum storm surge (metres)
at the Hong Kong Observatory
it = il =
i‘ﬂﬂaéﬁﬁﬁ hETRE
&8 X LR BERS
Name of fiar=: %@frﬁ (BMmETR) Inst. | gmn B | At oy =1
. NN THE . Mg\|m\: 3 :'I': /. \5_;[] SN 3
tropical cyclone A | BA | &R 7 (/AE) (@é%dx\ﬂ#) Estimated | 313 | H il Quar/rﬁ e TaiEf/;iu j'l'taimP/: T;:im BEi ﬁfﬁlan
Month | Date | Hour* | Direction |Distance ) minimum | Month | Date Hour* EsZINE y Shek Pik . 8
Movement Bay Wan Kau Tsui Island
(km) central Hourly
(km/h)
pressure
(hPa)
145 %51) 355, 24t + 20:08 -
BTG REEH B 4t 995.5
Severe Tropical Storm 6 12 | 21:30 : 25 15 N 984 6 12 20:35# 0.24 0.28 0.38 0.55 0.45 0.29
Merbok 20:00 995.6
1k 09:47 - 1004.0
2t EQ . .
T %m{?"gfk 7 23 | 10:00 i;é k 25 26 EWNEIE 998 7 23 09:52# 019 | 022 | 026 - 028 | 022
ropical storm Roke 09:00, 10:00 | 1004.1
BRRERS TERE FRE 0939 | 9863
S f h E;: ¢ 8 23 10:00 :SVF\'/H a 60 30 WN:;V 955 8 23 09:42# : 1.18 1.54 1.05 + 1.65 2.42 0.76 +
uper Typhoon Hato 10:00 986.7
RFZIEAEE RIRR 06:21 996.5
gﬁu\lﬁ.ﬂ?ad\ G 8 27 07:00 HF 90 33 Fads 980 8 27 0.72 0.67 0.82 1.05 0.96 0.49
Severe Tropical Storm Pakhar SW NW 06:00 996.6
RZIEL A Efx b 15:21-17:07#| 1002.8
S EET 'Fﬁ‘lﬁsl'tjg}%;:\:; 9 4 08:00 ith’\?ﬂssjt 120 15 f\;{\/ 1002 9 2 0.35 0.29 0.41 0.40 0.44 0.27
evere Tropical Storm Mawar 16:00, 17:00 | 1003.0
B et 1 FLRE 20 10077
T /'FT‘D_ e 9 24 08:00 SSVF:/E 470 29 WN:;]\/ 996 9 24 17:154 i 0.19 0.26 0.23 0.27 0.35 0.08
ropical Depression 16:00 1007.7
® S 15:00 996.2
REE R 10 15 15:00 EERRE 210 25 AitlRm 960 10 15 0.99 1.04 1.05 1.04 0.98 0.81
Severe Typhoon Khanun SSW WNW 15:00 996.2
* EBRRE (Bt RN /) * Hong Kong Time (UTC + 8 hours)
# R RRE SRR # First and last time recorded
- BEER - data not available

+ BT +incomplete data



x4.7 (&) TABLE4.7  (cont'd)
B =600 8 TR R KRR B 100 T E R A ERR NN SRS
BRI (REB/NE) (REB/NEF) (REB/NE)
278 B 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 =tM HA S BERS mTid HA BB BERS md HA BB RS
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
BIREESE TN
Severe Tropical Storm 6 ﬁ\:/lﬂiﬁ 30 %\:Allt 52 :Hl:’ 92 :Hl:’ 34 %\Aﬁ? 63 :Hl:’ 99 :Hl:’ 77 ?\? 79 :’l\lt 113
Merbok
%@%Jﬁt%@r% ; HE 1 HERE 57 [iipl 4/ =hla 23 HE 20 RERE 31 [iipl 4/ =hla 49 ik a1 HERE a1 [iip!g(=h]4 59
Tropical Storm Roke SE ESE NNW SE ESE NNW N ESE NNW
kN 8 KRR 5 S 9 = 137 KRR 63 S 103 &k 142 =L S 113 KRR 144 = 193
Super Typhoon Hato ESE E E ESE E NE ESE ESE E
ARG RSEMER
Severe Tropical Storm 8 if‘i&ﬁi 49 f 72 f 108 i?ﬁfmi 58 f 76 iiﬂfi 113 i?s{fmi 108 i?s{fmi 101 f 144
Pakhar
WIBERRRE
Severe Tropical Storm g 16 ?Vrf 45 Ezﬁlﬁ\j\/ﬁ 65 ﬁ\:/lgiﬁvﬁ 22 ﬁ\:/lgiﬁvﬁ 49 ?Vrf 68 Ezﬁlﬁ\j\/ﬁ 43 ?Vrf 63 Esﬁj\/ﬁvﬁ 81
Mawar
%’%ﬁﬁlé RERE - RERE 34 HiLRE 56 HERE . HERE 38 HALRE 59 ® 51 HERE 5 = 79
Tropical Depression ESE ESE ENE ESE ESE ENE E ESE E
REEE R ik 34 ik 19 ik a7 ik 20 ik - =ik 9 =ik g1 =ik 6 b4 106
Severe Typhoon Khanun NE NE N NE NE NE NE NE NE

S8T
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TABLE 4.8.1  RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM OF HONG KONG IN 2017
BAERREAR
EHB600AE EBRXAREHRE(EX)
& [E A HIEFHR Rainfall at the Hong Kong Observatory (mm)
AR Period when tropical
22y cyclone within 600 km (i) (ii) (iii) (iv) (i) + (iv)
Name of of Hong Kong EEBOONERN| HET,2#E TET, 2% ET, 2% 1 Total
tropical cyclone (T, = T,) within 600 km HI24/0NEE | BUAB/INFR | B972/N\EEAR T —
HE/B# BE@* | ofHongKong |[24-hour period|48-hour period|72-hour period| (T,+72 /\EF hours)
Date/Month  Time* (T, & T,) after T, after T, after T,
WA RSEEM (T 11/6 1500
Severe Tropical Storm ; 227.7 45.0 52.4 65.2 292.9
Merbok (T,) 13/6 1100
RERRZR# (T1) 21/7 0800
- 6.6 46.5 46.5 46.5 53.1+
Tropical Storm Sonca # (T2) 23/7 1700
BERRER (T1) 22/7 1100
_ 3.3 46.5 46.5 46.5 49.8 +
Tropical Storm Roke (T2) 23/7 1400
RERRBEH (T1) 28/7 0800
- 0.0 0.0 2.2 20.7 20.7 ++
Tropical Storm Haitang # (T2) 30/7 0700
BRI # (T1) 30/7 1200
- 0.0 0.0 5.2 20.7 20.7 ++
Typhoon Nesat # (T2) 30/7 2000
NG (T1) 22/8 1100
- 69.1 0.1 0.1 39.4 108.5+++
Super Typhoon Hato (T2) 24/8 0500
BIVBERSEEN [ (T1) 26/8 1500
Severe Tropical Storm - 166.8 103.1 103.1 103.1 269.9 +++
Pakhar (T2) 27/8 2000
WIVEAERETE [ (T1) 31/8 1400
Severe Tropical Storm - 63.6 9.5 11.0 11.0 74.6
Mawar (T2) 4/9 0800
HEERBIE#+ | (1) 6/9 2100
Tropical Depression - 1.0 15 2.8 27.7 28.7
Guchol # (T2) 7/9 1400
REERRE (T1) 23/9 2100
- 5.6 0.5 0.5 0.5 6.1
Tropical Depression (T2) 25/9 0300
HEmmeE R (T1) 14 /10 1700
- 23.4 55.9 56.1 56.1 79.5
Super Typhoon Khanun (T2) 16 /10 0800
WIMERSEES | (T1) 11/11 0500 e
Severe Tropical Storm - 14.7 27.4 27.4 27.4
Haikui # (T2) 12/11 0800 Trace
# Total 922.1

* BHBEE (BRI \NE) -
# ZRAEREYRER RN AT ERHAEREESER -
T, BAERREERHIRREB600A B EE RIS o
T, R EET R0 B E E B Bt EE A -
+ B ERR NN EEASARZRNNEBHRT49.8EXNEEHG -
++ BEAALHRERASY AR EENTELIRT20.7ZKNEBZH -
++ BREIBA R RN RN ERBERMEARBENTE LR T 39.3ZXNEBITH -

* Hong Kong Time (UTC+ 8 hours) .
# Tropical cyclone without issuing of tropical cyclone warning signal in Hong Kong
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.
+ Rainfall amount of T.S. Roke overlapped the rainfall amount of T.S. Sonca by 49.8 mm.
++ Rainfall amount of T. Nesat overlapped the rainfall amount of T.S. Haitang by 20.7 mm.
+++ Rainfall amount of S.T.S. Pakhar overlapped the rainfall amount of SuperT. Hato by 39.3 mm.

N
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TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884-1939, 1947-2017)

RS R IE BEBRNAHRSHNE(EX)
Tropical Cyclone Rainfall at the Hong Kong Observatory (mm)
(i) (ii) (iii) (iv) (i) + (iv)
HEEBOOOAERN T, 2K T T, 21BN BT, 2#EN # Total
T | Bt B4 within 600 km 24 N 48 NN 72 INEE T, —
Year | Month Name of Hong Kong 24-hour period | 48-hour period | 72-hour period | (T,+72 /B hours)
(Tr—>T,) after T, after T, after T,

1999 8 & Sam 368.1 178.9 248.1 248.4 616.5
1926 7 RVERIE T.C 348" 534.0 * 561.1 " 562.2 * 597.0
1916 6 RUEREIE T.C 494.8 * 27.9* 59.4 # 67.2 " 562.0
1965 9 ZET  Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 ZPET  Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 Ffw  Ellen 90.7 394.2 421.0 425.4 516.1
1993 9 8% Dot 459.6 37.9 37.9 37.9 497.5
1982 8 8% Dot 41.2 322.5 403.1 450.5 491.7
2016 = 10 BFigE Sarika 195.6 22322 223.2 295.7 491.3
1995 8 BfR  Helen 241.4 146.2 235.2 239.5 480.9

T,- BEREERAHEREBO0AREE AR -

T,- AERRETEEROOAEBE N BRI B FZEENRR -

# HR—NAR—ELEINRATRE  M)ETEEMNEB00AREENNE F&  RNAMRSNRANE -

i ZE(V)DBIRIEHE—E=REBNERE -

+ BHRN725EANEREBRBEEFEBLIR -

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.
+  72.5 mm of rainfall overlapped with the rainfall of SuperT. Haima.
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TABLE 4.9 TYPHOONS REQUIRING THE ISSUING OF THE HURRICANE SIGNAL NO. 10 DURING THE PERIOD 1946-2017
BT
R&E ERBIRNAR BTHEHRE B 60 ETHE MK AR i P LR A R B
#78 Nearest approach (BAfTR) (AEE/INE) (ARE /)
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 EERE 3¢ B
BE/RG &6 Fu (ABR)|&MS BR | F8RXA =RiM 35 # BHS M KEI BM BERXE Rt IS # BRS M REWL BM
Date/Month Year Direction Distance] Hourly  Inst. Hong Kong King's Kai Tak Waglan Cheung Tate's Green Hong Kong King's Kai Tak Waglan Cheung Tate's Green
(km) Observatory Park Airport # Island Chau Cairn Island Observatory Park Airport # Island Chau Cairn Island
- 18 /7 1946 | 70 985.7 ik
s NE
B FIED 22 /9 1957 il 55 986.2 9843 |RERE 115 HERE 72 ® 113 - 4 187 - FIRE 158 FIRER 185 -
Gloria sw ESE ESE E E ENE ENE
HE 9 /6 1960 = FILRA 10 974.3 973.8 |XRERE 96 HERE 92 #fERE 112 - RrafRE 191 - HE 164 FERE 194 -
Mary WNW SSE SSE SSW SSE SE SSW
FE 19 /5 1961 0 981.6 981.1 [HRiLfRE 83 = 70 H@EfR®E 90 HiFEE 76 = 166 - FiufRER 139 #E 128 HIREE 135 -
Alice ENE E ESE ENE E ENE SwW ENE
B 1 /9 1962  FEERE 20 955.1 953.2 i 133 it 108 7wt 148 7wt 118 RE 189 it 259 - it 229 #dbfRIL 216 fdk 232 EERE 284
Wanda SSW N N NW NW SE N N NNW NW ESE
-3e 5 /9 1964 i) 30 971.0 968.2 = 110 it 118  RILRE 148 w113 FRERER 167 bRt 227 - 7k 203 = 230  HitfRic 216 ® 268
Ruby sw E N ENE NE ESE NNE NW E NNE E
C 13 /10 1964 = 35 978.9 9773 |#EdLfRiL 88 it 67 it 117 #defRdt 96  HbfRit 157 it 175 - it 198 it 184 | #LfRA 205 = 220
Dot E NNW N N NNW NNE N N N WNW NE
ZE 21 /8 1968 0 968.7 968.6 i 68 it 75 RitfRit 124 WEERE 90 FitfRi 126 it 133 - it 151 w209 #EEMRE 167 RitfRik 203
Shirley N N NNE SSW NNE N N NE SSW NNE
T|th 17 /8 1971  #EERA 20 984.5 982.8 HE 103 HEE 122 REREE 140 ®E 131 B 148 RERE 224 - HERE 211 FEERE 189 R 194 & 221
Rose WSW SE SE ESE SE s ESE ESE ESE SE S
pEES 14 /10 1975 ] 50 996.4 996.2 |HRiLfRER 58 it 75 FifRt 67 EitfRik 118 it 106 =it 130 FfRiL 118 = 140 it 137 bld 140 HILRE 176 =k 158 FibfRIE 180 Fik 167
Elsie s ENE N NNW NNE N NE NNW NE N N ENE NE NNE NE
= 2 /8 1979 FEILfRE 10 961.8 961.6 i 75 FILRE 79 w\ 1s W 144 WERE 117 At 115 [ 108 [ 175 FEIRAE 166 FILRA 182 TE 198 FE{RA 185 FILRA 229 A 167
Hope NNW w WNW w Sw SSW NW w w WNW WNW sw WSW WNW w
i 9 /9 1983 i) 45 983.9 983.1 ES 92 ® 88 R 112 RARER 169 FERER 171 ® 126 ] 137 ® 185 ® 167 ® 203 ® 227 HWERE 238 HILREE 218 B 220*
Ellen sw E E E ESE ESE E s 3 E E E SSE ENE s
ESES 16 /9 1999 FERERRE 20 976.8 976.1 ® 63 d 68 HIRIE 59 iR 153 FitR 113 ® 137 HitfRiE 149 HIRE 142 FiR 234 ERit 182
York SSW E N NNE NNE NNE E NNE ENE NNE NE
ERRE 24 /7 2012 i) 100 986.3 986.0 ®= 56 HERHE 56 HERE 70 ® 108 IREMRR 128 ® 117 =it 92 | HERE 117 HERE 110 ® 135 HERE 149 R 184 EM@IRE 166 Hit 155
Vicente sw E ESE ESE E ESE E NE ESE ESE E ESE E ESE NE
PN 23 /8 2017 FEFRE 60 986.7 986.3 ®” 62 HERHE 54 HERE 67 ® 137 HERE 128 FILREE 118 R 122 RERER 113 ®it 130 ® 193 K@ 11 w=ik 187
Hato SSW E ESE ESE 3 ESE ENE 3 ESE NE E SE NE

#BESHERKRSEBITES  RENERFMER-NANFTANERE - BRERNRLR—AN/NFENA W B FRKEF -

*fhEt - BHERDZE R LR o

# With the moving of the Hong Kong International Airport to Chek Lap Kok, the meteorological office at Kai Tak was closed on 6 July 1998. Kai Tak anemometer station started operation on 4 September 1998.

*

estimated, exceeding upper limit of anemogram.

881
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TABLE 4.10 DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG IN 2017

68T

MERR SHIRL (B8HT) *
Damage in physical terms Damage in monetary terms (million HKS)
RERRAEHERY fEETEEEERAe
(B&#T) (B&#T)
BIERIEERE A# LUIRERR FZEIEEN The total amount of Estimated direct
Name of tropical cyclone | Month m @Fﬁ}g%ﬁ (E) . A (8) YL (E) ?}H&Z{éu.tﬁ (R) @5%%@ (#) m /AEHE%.&‘ N ﬁ\}\?ﬂ_li T $t insur.apce claims eco.m?mic loss
Agricultur Public works facilities public utilities (site)| Property (unit) Landslip and Ships lost or Agricultur Public works public utilti Private Industr Total (million HK$) (million HKS)
griculture (site) uplic utiities (site operty {u collapse of slope | damaged griculture facilities uplic utiities property v (a) (b) (a) +(b)
(case) (number)
. B Farmland: N . .
BIBTERAREM 360 /A hectares $EP& Road: 2 $48% Railway: 1
Severe Tropical Storm 6 | /& Footpath: 3 RERER 2 9 2 39.78000 0.00101 39.78101
Merbok BP9 crops: /AEE Cemetery: 2 Road barrier: 1
2547 1 tons v :
RERRRT ; ) )
Tropical Storm Roke
BHth Farmland:
547 /AL hectares JBR& Road: 1 B8R
A s . PR icati
HRREAXSE g |RAF¥ Crops: i Telecommunication 66 1 36 78.6151 3.9816 4.8908 0.0035 9.5459 97.0369 1107.8445 1204.8813
Super Typhoon Hato 3274 I tons Rain Shelter: 2 facilities: 1
R 1#42 Railing: 25 BEY
Pond fish: 983 M tons Substation: 1
$8IB8 Railway: 5
BIBEARMR T o
Severe Tropical Storm 8 Construction site: 1 Substation: 4 3 3 15 1.78846 1.78846
Pakhar | EEESR
VE Panels: 1
BINREERIBIE
Severe Tropical Storm 8 8 0.00640 0.00640
Mawar
BRARE 10 1 3
Severe Typhoon Khanun
HRBREBRAEHRREB IR (BE2019F3A16H) @ ARHRCLRSEAATHRBNAENTSOEFRE - HER2017FORBRRERER UNEEARARS

# The insurance claim figure is provided by the Hong Kong Federation of Insurers (up to 16 March 2019). The data have been adjusted by the market shares (80%) of the companies participating in the survey. Note that the insurance claim figure is only available for Super Typhoon Hato in 2017
YERN M ERBAEFIRALEEREIRY - TENBRERNRKREN (BE2019410831A0) -

* The data is provided by relevant government departments and public utility companies (up to 31 October 2019). Items with insurance claim made have been excluded.

@ HERQTEAGHENRSE  MRIIFEBHENONSENZBEIRELNTE - AEFBERETBATSERE— -

@ The estimates are for reference only and may be subject to various uncertainties in the survey responses and analysis method. Please refer to Annex 1 for details of estimation and disclaimer.

HRE A ARG - RAERITRENEFINERATEREHEA LA -

The sum of figures may not add up to total due to rounding.



190

*4.11 —NABEIEZ T EHRATREEESMERNAGE T RS
TABLE 4.11 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960-2017
TRIHES | FEBE
BEEE | BIA/NME | B
Fp BE/ A Name of RERE | BTAR | AMAH | ZBAK #afa #H A
Year Date / Month tropical cyclone 28 Persons Persons Persons | Ocean-going | Small craft | Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1960 | 4/6 - 12/6 T.  Mary R 45 11 127 6 352 462
1961 | 17 /5 - 21/5 T.  Alice FEEHr 4 0 20 * * *
7/9 - 10/9 | STS. Olga HE 7 0 0 0 1 0
1962 [ 28/8 - 2/9 T. Wanda BE 130 53 * 36 1297 756
1963 [ 1/9 - 9/9 T. Faye E[3:5) 3 0 51 0 2 0
1964 | 26 /5 - 28/5 T. Viola B 0 0 41 5 18 18
2/8 - 9/8 T. Ida Xg 5 4 56 3 7 60
2/9 - 6/9 T.  Ruby 245 d 38 6 300 20 32 282
4/9 - 10/9 T. Sally SF 9 0 24 0 0 0
7 /10 - 13 /10 T. Dot - 26 10 85 2 31 59
1965 | 6/7 - 16/7 T. Freda ERE 2 0 16 0 1 0
25/9 - 28/9 T.S. Agnes P 5 0 3 0 0 0
1966 | 12/7 - 14/7 | STS. Lola FEH 1 0 6 0 * 6
1967 | 19/8 - 22/8 | STS. Kate = 0 0 3 3 1 0
1968 | 17 /8 - 22/8 T.  Shirley EE 0 0 4 1 * 3
1969 | 22/7 - 29/7 T. Viola #EB 0 0 0 0 3 0
1970 [ 1/8 - 3/8 T.D. - - 2" 0 0 0 0 0
8/9 - 14/9 T.  Georgia A 0 0 0 2 0 *
1971 | 15/6 - 18 /6 T. Freda ERE 2 0 30 8 0 0
16/7 - 22/7 T.  Lucy B 0 0 38 10 2 13
10/8 - 17/8 T.  Rose Bk 110 5 286 33 303 *
1972 | 4/11- 9/11 T. Pamela THEH 1 0 8 3 0 0
1973 | 14/7 - 20/7 T. Dot £ 1 0 38 14 * *
1974 | 7/6 - 14/6 T. Dinah £z 0 0 0 1 * *
18/7 - 22/7 T vy X3E 0 0 0 2 * *
15 /10 - 19 /10 T. Carmen =E 1 0 0 5 * *
21 /10 - 27 /10 T. Della -4 0 0 0 2 * *
1975 | 10/8 - 14/8 T.D. - - 2 1 0 3 1 *
9 /10 - 14 /10 T.  Elsie B 0 0 46 7 2
16 /10 - 23 /10 | S.T.S. Flossie EEH 0 0 0 1 *
1976 | 22/6 - 4/7 T.  Ruby B 3 2 2 0 0 0
21/7 - 26/7 | STS. Violet #RE 2 1 1 0 0 0
5/8 - 6/8 | STS. Clara =B 0 0 4 0 0 0
21/8 - 24/8 T.S. Ellen e 27 3 65 0 4 7
15/9 - 21/9 T lris BT 0 0 27 6 0 1
1977 | 4/7 - 6/7 T.D. - - 0 0 2 0 0 0
3/9 - 5/9 T.S. Carla = 0 0 1 1 0 0
22/9 - 25/9 | STS. Freda ERE 1 0 37 2 0 0
1978 | 24 /7 - 30/7 | STS. Agnes T 3 0 134 0 25 42
9/8 - 12/8 T.S. Bonnie FBIE 0 0 0 2 0 0
23/8 - 28/8 | STS. Elaine Fi ] 1 0 51 8 5 8
22/9 - 26/9 | STS. Kit =5 0 7 0 0 1 0
7/10 - 16 /10 | S.T.S. Nina el 0 0 2 0 0 0
17 /10 - 29 /10 T. Rita Bl 0 0 3 1 5 0
1979 | 1/7 - 6/7 T.  Ellis RIS 0 0 0 0 2 0
26/7 - 30/7 TS.  Gordon K& 0 0 0 0 2 0
28/7 - 3/8 T.  Hope wa 12 0 260 29 167 207
6/8 - 9/8 T.D. - - 0 0 0 0 3 0
16/9 - 24/9 | STS. Mac ER 1 0 67 2 12 0
1980 | 5/7 - 12/7 | STS. Ida X 0 0 0 1 0 0
18/7 - 23/7 T.  Joe B 2 1 59 4 0 1
20/7 - 28/7 T Kim HE 0 0 0 0 2 1
29/10 - 2/11 | TS. Ccary RE 0 0 0 0 0 2
1981 | 3/7 - 7/7 | STS. Lynn ME 0 0 32 0 0 3
1982 | 27/6 - 2/7 TS. Tess ik 0 0 16 0 1 0
22/7 - 30/7 T.  Andy ot} 0 0 0 0 0 1
5/9 - 16/9 T. lrving 5ipe 0 0 0 0 0 2




191

x4.11 (&)
TABLE 4.11 (cont'd)
ZEIREY | FEBEE
BEME | BIA/ME | BNE
F4 BE/ A Name of R A | AHBAZ | ZEARK GRIE 28 28
Year Date / Month tropical cyclone 278 Persons Persons Persons | Ocean-going | Small craft | Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1983 | 12/7 - 19/7 T. Vera HETR 0 0 0 0 1 0
29/8 - 9/9 T.  Ellen gl 10 12 333 44 135 225
10 /10 - 14 /10 T. Joe BF 0 0 58 2 0 3
20 /10 - 26 /10 | S.T.S. Lex Wiln 0 0 0 0 0 1
1984 [ 27/8 - 7/9 T. ke X5 0 0 1 0 0 0
1985 [ 19/6 - 25/6 T.  Hal I55:5) 0 1 13 0 4 2
1/9 - 7/9 T. Tess ik 2 0 12 6 1 3
13 /10 - 22 /10 T. Dot g5 0 0 1 0 0 0
1986 | 3/7 - 12/7 T.  Peggy &R 1 0 26 3 0 3
9/8 - 12/8 T.D. - - 0 0 3 0 1 5
18/8 - 6/9 T.  Wayne ZR 3 1 15+ 0 3 0
11 /10 - 19 /10 T. Ellen e 0 0 4 1 2 1
1987 | 16 /10 - 27 /10 T.  Lynn MR 0 0 1 0 0 0
1988 | 14/7 - 20/7 T.  Warren FEi 0 1 12 1 2 1
19/9 - 22/9 T.  Kit =3 0 0 0 0 0 1
18 /10 - 23 /10 T. Pat a4 2 0 1 0 0 0
21 /10 - 29 /10 T.  Ruby Zit 0 0 0 0 0
1989 | 16 /5 - 21/5 T. Brenda feiE 6 1 119 0 3 5
11/7 - 19/7 T.  Gordon XKE 2 0 31 1 0 8
8 /10 - 14 /10 T. Dan o di=1 0 0 0 1 0 1
1990 | 15/5 - 19/5 T.  Marian BER 0 0 0 0 0 1
15/6 - 19/6 | S.T.S. Nathan BH 5 1 1 1 0 2
21/6 - 30/6 T.  Percy HA 1 0 0 0 0 0
27/7 - 31/7 | STS. Tasha 303 0 0 1 0 1 0
25/8 - 30/8 T.  Becky BiE 0 1 0 0 0 0
10/9 - 20/9 T. Ed E 2 0 0 1 0 0 0
1991 | 15/7 - 20/7 T.  Amy BPES 0 0 1 1 0 2
20/7 - 24/7 | STS. Brendan mRE 0 0 17 1 1 13
13/8 - 18/8 T. Fred EER 0 0 0 0 1 0
1992 | 9/7 - 14/7 T El X8 0 0 23 0 0 1
17/7 - 18/7 T.S. Faye Bl 2 0 24 1 0 3
19/7 - 23/7 | STS. Gary g 0 0 18 2 0 0
1993 [ 21/6 - 28/6 T.  Koryn == 0 0 183 0 0 2
16/8 - 21/8 T. Tasha =5 0 0 35 0 0 7
9/9 - 14/9 T.  Abe X8 1 0 0 0 0 0
15/9 - 17/9 | ST.S. Becky BHiE 1 0 130 0 0 10
23/9 - 27/9 T. Dot g5 0 1 48 0 1 0
28 /10 - 5/11 T. Ira X 2 0 30 0 1 0
1994 [ 23/6 - 25/6 T.S.  Sharon SSER 0 0 5 0 1 1
25/8 - 29/8 | STS. Harry B8 1 0 2 0 0 2
1995 [ 7/8 - 12/8 | ST.S. Helen B 3 0 35 0 0 0
25/8 - 1/9 T.  Kent B 0 0 5 0 0 0
28/9 - 4/10 T.  Sibyl HhE 0 0 14 0 0 0
1996 | 5/9 - 10/9 T. Sally S 2 0 4 0 0 0
18/9 - 23/9 | STS. Willie BF 0 1 0 0 0 0
1997 | 31/7 - 3/8 T.  Victor HRIE 1 0 58 0 0 0
20/8 - 23/8 T. Zita BE 0 0 3 0 0 0
1998 | 7/8 - 11/8 | STS. Penny 2k 1 0 1 0 0 0
12/9 - 14/9 T.D. - - 0 0 10 0 0 0
15 /10 - 27 /10 T. Babs Bk 0 0 14 0 0 0
1999 | 28/4 - 2/5 T. Leo P 0 0 14 0 0 0
2/6 - 8/6 T.  Maggie b (] 0 0 5 0 2 0
25/7 - 28/7 TS. - - 0 0 18 0 0 0
19/8 - 23/8 T. Sam R 4 0 328 0 0 0
12/9 - 17/9 T.  York # 2 0 500 3 * *
24/9 - 26/9 | STS. Cam R 1 0 23 0 0 0
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x4.11 (&)
TABLE 4.11 (cont'd)
ZEREY | FEBEE
BEME | BIA/ME | BNE
Fp H# /B Name of RERIE | BT AR | AHAR | 2BAH GRIE 28 28
Year Date / Month tropical cyclone gy Persons | Persons | Persons | Ocean-going | Smallcraft |Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
2000 | 15/7 - 16/7 T.D. - - 0 1 6 0 0 0
27/8 - 1/9 | STS. Maria IEFIEE 2 0 0 0 0 0
5/9 - 10/9 T.  Wukong [Bze 0 0 1 0 0 1
2001 | 30/6 - 3/7 T.  Durian it 0 0 1 0 0 0
1/7 - 8/7 T.  Utor 1 1 0 1 0 1 0
23/7 - 26/7 T.  Yutu E& 0 0 10 0 0 0
28/8 - 1/9 TS. Fitow IR 2 0 0 0 0 0
2002 | 15/8 - 20/8 | S.TS. Vongfong | Ei& 0 0 2 0 0 1
10/9 - 13/9 | S.T.S. Hagupit B 0 0 32 0 0 3
2003 | 16 /7 - 23/7 | S.T.S. Koni Ris 0 0 15 0 0 0
17/7 - 25/7 T.  Imbudo BAED 1 0 45 0 2 8
17/8 - 26/8 T.  Krovanh RZET 0 0 11 0 0 2
29/8 - 3/9 T.  Dujuan 1S 0 4 24 0 1 4
2004 | 14/7 - 16/7 T.S.  Kompasu BB 0 0 12 0 0 0
2005 | 10/8 -14 /8 | ST.S. Sanvu i34 0 0 0 0 0 1
16/9 - 19/9 TS.  Vicente ERE 2 0 0 0 0 0
21/9 - 28/9 T.  Damrey EHE 0 0 5 0 0 1
2006 | 9/5 - 18/5 T.  Chanchu ®ik 0 0 6 0 1 0
27/6 - 29/6 TS, Jelawat ANhrE 1 0 0 0 0 0
31/7 - 4/8 T.  Prapiroon | JREtZ 0 0 8 0 1 4
6/8 - 10/8 | S.T.S. Bopha ] 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 AER 0 0 4 0 0 0
2007 | 5/8 - 11/8 | ST.S. Pabuk TH#R 1 0 17 0 0 0
2008 | 15/4 - 20/4 T.  Neoguri AR 0 0 2 0 0 0
18/6 - 26/6 T. Fengshen ek 0 0 17 0 0 0
4/8 - 8/8 | STS. Kammuri & 0 0 37 0 0 0
17/8 - 23/8 T.  Nuri 2218 2 0 112 0 0 0
19/9 - 25/9 T.  Hagupit B 0 0 58 0 10 0
2009 | 15/7 - 19/7 T.  Molave BEhidE 0 0 5 0 3 0
1/8 - 9/8 | STS. Goni Rk 4 0 10 0 1 0
9/9 - 12/9 T.S. Mujigae T 0 0 1 0 0 0
12/9 - 16/9 T.  Koppu EB 0 0 74 0 0 0
2010 | 19/7 - 23/7 T. Chanthu JRER 4 0 30 0 0 0
2011 | 18 /6 - 25/6 T.S. Haima BE 0 0 3 0 1 0
25/7 - 31/7 | STS. Nock-ten 18 0 0 4 0 0 1
23/9 - 1/10 T.  Nesat A3y 0 0 26 0 1 1
27/9 - 5/10| ST. Nalgae = 0 0 1 0 0 0
2012 | 26 /6 - 30/6 T.S.  Doksuri HERR 0 0 2 0 1 0
20/7 - 25/7 S.T. Vicente ERE 0 0 138 0 1 0
12/8 - 18/8 T.  Kai-tak s 0 0 1 0 0 0
18/8 - 30/8 S.T. Tembin RFF 1 0 1 0 0 0
2013 | 9/8 - 16/8 | SuperT. Utor s 0 1 9 0 0 0
17 /9 - 23 /9 |SuperT. Usagi KRR 0 0 17 0 0 1
2014 | 14/6 - 15/6 T.S. Hagibis BEE 0 0 1 0 0 0
14/9 - 17/9 T.  Kalmaegi SSEE 0 0 29 0 0 0
2016 | 31/7 - 2/8 T.  Nida Iyl 0 0 12 0 0 0
16 /10 - 18 /10 | SuperT. Sarika SHFIE= 0 1 2 0 0 0
20 /10 - 21 /10 | SuperT. Haima BE 0 0 13 0 0 3
2017 | 11/6 - 13/6 | ST.S. Merbok L] 0 0 10 0 0 2
22/7 - 23/7 T.S. Roke T 0 0 0 0 0 2
22 /8 - 23/8 |SuperT. Hato R 0 0 129 1 0 36
26/8 - 27/8 | STS. Pakhar USRS 0 0 62 0 0 15
2/9 - 4/9 | STS. Mawar B 0 0 0 0 0 8
14 /10 - 16 /10 | S.T. Khanun R 0 0 22 0 0 3
. BENASERBESBARAREXRERME  ART2E T AMRE FNBERRE -
* RZEIR
+ IHEBEF

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.

* Data unavailable.
+ Struck by lightning.
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TABLE 4.12 Verification of the tropical cyclone track forecasts issued by the Hong Kong Observatory in 2017 (Error in the unit of km)]

24 INEFTRIRIAL 48 /N TR 72 N TRORIAL 96 /N TRIRIAL 120 /NEFFESRIfz
[ 24-hour forecast 48-hour forecast 72-hour forecast 96-hour forecast 120-hour forecast
BERE Name of R ﬁ%ﬁmg position position position position position
=7 tropical cyclone Code |'\oo " FHRE | HABE | THRE | RABH | FARE | HUBE | THRE | RABE | FARE | BABE
Average No. of Average No. of Average No. of Average No. of Average No. of
error forecasts error forecasts error forecasts error forecasts error forecasts
181t Muifa 1701 T.D. 188 5 281 3 341 1 - - - -
ELE! Merbok 1702 S.TS. 87 6 53 2 = . = . = 5
e Nanmadol 1703 S.TS. 97 7 231 4 - - - - - -
B Talas 1704 S.TS. 64 6 196 2 = . = . = 5
BE Noru 1705 | SuperT. 74 16 131 14 214 12 317 10 390 8
B Roke 1707 TS. 42 1 = . = . = 5 = 5
R Sonca 1708 TS 111 12 195 8 234 4 - - - -
L Nesat 1709 T. 94 12 155 8 290 4 752 2 - -
BE Haitang 1710 TS. 85 10 87 6 109 2 - - - -
G Hato 1713 | SuperT. 88 14 154 10 225 6 390 2 - -
RS Pakhar 1714 S.TS. 89 9 190 5 150 1 - - - -
Wi Mawar 1716 S.T.S. 65 12 77 8 145 4 = - = -
& Guchol 1717 T.D. 49 2 - - - - - - - -
2R Talim 1718 | SuperT. 67 24 145 22 276 19 343 15 469 10
RN Doksuri 1719 S.T. 81 13 202 9 445 1103 1 - -
K& Khanun 1720 S.T. 76 14 128 10 157 162 2 - -
ELS) Lan 1721 | SuperT. 78 17 137 15 193 11 319 9 252 7
B Saola 1722 T. 85 10 238 412 427 3 381 1
2 Damrey 1723 T. 56 12 105 107 - - - -
ySE Haikui 1724 TS. 66 8 87 = . = . = 5
VRHE Kirogi 1725 TS. 78 5 64 1 - - - - -
56 Kai-Tak 1726 TS. 66 24 83 19 142 17 196 13 244 9
R Tembin 1727 T. 80 16 136 8 207 6 262 4 313 2
R E (188H-10H) Tropical Depression (8-10 Jan) - T.D. 62 3 - - - - - - - -
SRR (48148-178) Tropical Depression (14-17 Apr) - T.D. 155 8 180 4 - - - - - -
SRR E (9823H-25H) Tropical Depression (23-25 Sep) - T.D. 53 4 - - - - - - - -
BEESKE (10A9H-10H) Tropical Depression (9-10 Oct) - T.D. 62 1 - - - - - - - -
TR SKE (108 318-1182H)|Tropical Depression (31 Oct - 2 Nov) - T.D. 41 2 = = = = = = = =
E19ERZ Average Error 81 142 224 324 345
FERIAZEEL Total number of forecasts 273 177 107 61 37

3

1. BRIREERGREPOMRIER7EIOE @ RIEI00E140ER » EBRNARIBE RS BRI RR00R « 065 « 1285 X 18R VAT RIEHEE
BEREBRKUBE(REDH)KIBACEHERE  BEARAE -

2.RERIBERR
Note:

1. Verification includes tropical cyclone forecast tracks issued by the Hong Kong Observatory at 00, 06, 12 and 18 UTC for tropical cyclones within the area bounded by 7°N and 36°N, 100°E to 140°E.

o

2. Error refers to the distance between the tropical cyclone best track position (see Section 5) and forecast position of the Hong Kong Observatory, in the unit of km.

€61
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FRE “FLFRTRENUERREIR

UTRZB—tHFARIEARTFAMEEERE (BIHFESIRA5E  REL100
FE“;’F;18OF§FE’@¢EE’\J%§ ) HEERIE - R/ VKB FRETIRAL -

BERIEATE E]
WEERE (—BN\BE+E) 196
WEERE (B +mEE+HLA) 196
RIESRIST (1701 ro7
Eﬁj\ﬁ?ﬁﬂd\ﬁfﬁﬁﬁ (1703) 198
WREIBE R EENHT (1704) 198
‘B Es R EEE (1705) 199
BAERBHIL (1706) 201
MERRES (1707 o1
#EREREK (1708) 202
B8 R AR (1709) 203
HBAREE (1710) on
HERARERE (1711) 2
SRRE AR (1712) 205
BREsE KA (1713) 206
wARBAREF (1714) o
ReEHHE (1715) 207
BINEERBIEE (1716) 208
BEEBRREGE (1717) 208
BB RE R (1718) 209
HEAAE (1719) 10
AEERE (WAZ+=HZE=+%&A) 210
WEESE (TAAEEE) 211
mEERE (1720) 211
HamEER (1721) 212
REREFAL (1722) 213
AEERE (tA=+t—HZ+—HZAH) 213
BRI (1723) i
BERRRE (1724) 214
R EISE (1725) 215
BT RRRE (1726) 215
RRKXFE (1727) 216

EAH - BERSERI0MEANTHE  BEAAKER (IKXEVHOR1I4BEH3.6
REB/NE) - RERRNBEDS © -

(a) TD- - BEERRE
(b) T - BERE

(c) STS - 5&51?5“ IS
(d) T - mRE

(e) S - RESAE

(f) SUperT - HRREAE
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Section5 TROPICAL CYCLONE POSITION AND INTENSITY DATA, 2017

Six-hourly position and intensity data are tabulated in this section for the following tropical
cyclones in 2017 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 Depression (8 - 10 January) 196
Tropical Depression (14 - 17 April) 196
Tropical Depression Muifa (1701) 197
Severe Tropical Storm Merbok (1702) 197
Severe Tropical Storm Nanmadol (1703) 198
Severe Tropical Storm Talas (1704) 198
Super Typhoon Noru (1705) 199
Tropical Storm Kulap (1706) 201
Tropical Storm Roke (1707) 201
Tropical Storm Sonca (1708) 202
Typhoon Nesat (1709) 203
Tropical Storm Haitang (1710) 204
Tropical Storm Nalgae (1711) 204
Severe Typhoon Banyan (1712) 205
Super Typhoon Hato (1713) 206
Severe Tropical Storm Pakhar (1714) 206
Typhoon Sanvu (1715) 207
Severe Tropical Storm Mawar (1716) 208
Tropical Depression Guchol (1717) 208
Super Typhoon Talim (1718) 209
Severe Typhoon Doksuri (1719) 210
Tropical Depression (23 - 25 September) 210
Tropical Depression (9 - 10 October) 211
Severe Typhoon Khanun (1720) 211
Super Typhoon Lan (1721) 212
Typhoon Saola (1722) 213
Tropical Depression (31 October - 2 November) 213
Typhoon Damrey (1723) 214
Tropical Storm Haikui (1724) 214
Tropical Storm Kirogi (1725) 215
Tropical Storm Kai-tak (1726) 215
Typhoon Tembin (1727) 216

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

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

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

(e) S.T.: - severe typhoon

(f) SuperT.: - supertyphoon



A
Month

—H JAN

A
Month

A APR
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RFAEELE (B—ANBE+H) NEVNRUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 8 - 10 JANUARY

fhEt&E f&st
RORER R AR
(BMHETR) (KER)
Estimated Estimated
=T minimum maximum
(At 5h%) central surface
HA Time wE pressure winds
Date (UTC) Intensity (hPa) (m/s)
8 0600 T.D. 1000 13
1200 T.D. 1000 13
1800 T.D. 1000 13
9 0000 T.D. 1002 13
0600 T.D. 1002 13
1200 T.D. 1002 13
1800 T.D. 1002 13
SHER
Dissipated

REESE (AEA+HBEE+LH) NENIRUBERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 14 -17 APRIL

fhEt&E &5t
RLRER R AR
(BMMETR) (CKE®)
Estimated Estimated
=T minimum maximum
(At 5h%) central surface
HHA Time wE pressure winds
Date (UTC) Intensity (hPa) (m/s)

14 0600 T.D. 1002 13
1200 T.D. 1002 13
1800 T.D. 1002 13
15 0000 T.D. 1002 13
0600 T.D. 1002 13
1200 T.D. 1002 13
1800 T.D. 1002 13
16 0000 T.D. 1002 13
0600 T.D. 1002 13
1200 T.D. 1002 13
1800 T.D. 1002 13
17 0000 T.D 1002 13

HER
Dissipated

it#&
Lat.
°N

9.6
9.8
10.0
10.1
10.2
9.7
9.3

itéz
Lat.
°N

10.4
10.5
10.8
11.0
11.2
11.2
11.0
11.2
114
12.3
12.7
13.3

R
Long.

126.4
125.9
125.1
124.6
124.3
123.3
122.3

R
Long.
°E

129.3
128.7
127.5
127.0
126.2
125.6
125.0
123.6
122.8
121.0
119.1
118.0



A B
Month Date
A APR 25
26

27

28

Af B
Month Date
7~A JUN 10
11

12

13

REEBKEBT(1701)MENNGANBERAE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION MUIFA (1701)

ST
(1738t 5REF)
Time
(UTC)

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

BARTRZEN(1702)ME N NRABERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM MERBOK (1702)

ST
(Rt SR EF)
Time
(UTC)

1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0300

197

B
Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
HER
Dissipated

W
Intensity

T.D.
T.D.
T.D.
TS.
T.S.
T.S.
S.TS.
S.TS.
T.S.
TS.
T.D.
SHEK
Dissipated

fEstRE
R
(BMETR)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1002
1000
1000
1000
1000
1000
1000
1000
1002
1002
1002

fEEt R
RLRER
(BMETR)
Estimated
minimum
central
pressure
(hPa)

1000
998
998
994
992
990
988
984
990
994

1000

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

13
16
16
18
21
23
25
28
23
18
13

it#&
Lat.
°N

12.6
12.6
12.8
13.0
13.4
13.5
13.7
14.3
14.7
159
16.9
17.8
18.4

itz
Lat.
°N

15.5
16.3
17.3
18.0
19.3
20.2
21.1
22.1
22.9
24.0
24.3

R
Long.

136.9
136.3
135.8
135.4
135.0
135.0
135.0
134.8
134.7
134.7
134.7
134.8
1354

R
Long.
°E

1175
117.0
116.6
116.3
115.8
115.2
114.7
1145
114.6
114.8
1151



A B
Month Date
+A JUL 1
2

3

4

A B
Month Date
+A JUL 15
16

17

198

BMAHRERERES(1703)NENVNENERRE

SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM NANMADOL (1703)

ST
(1738t 5REF)
Time
(UTC)

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

B
Intensity

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

Became Extratropical

fEst R
R
(BMHETR)
Estimated
minimum
central
pressure
(hPa)

1000
998
994
990
988
985
982
982
982
985
985
988
988

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

MRS BN(1704)NE VNS BERRE

SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM TALAS (1704)

ST
(Rt SR EF)
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800
0000
0600
0900

W
Intensity

T.D.
T.D.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
T.S.
T.S.
T.S.
HER
Dissipated

fEst R
RLRER
(BMMETR)
Estimated
minimum
central
pressure
(hPa)

998
996
994
992
988
985
985
992
994
996

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

13
16
18
21
23
25
25
21
18
16

it#&
Lat.
°N

19.2
20.6
22.0
23.6
24.8
26.2
27.8
29.4
31.4
32.8
33.5
34.5
35.4

itz
Lat.
°N

16.9
17.3
17.5
17.6
18.1
18.5
18.6
19.0
19.0
19.0

R
Long.

128.7
127.0
125.7
124.6
124.0
1243
124.9
126.3
127.7
130.3
134.5
138.2
142.4

R
Long.
°E

111.8
111.3
110.5
109.4
108.3
107.2
105.7
104.0
101.7
100.8



A&
Month

+A JUL

B
Date

20

21

22

23

24

25

26

27

28

29

30

31

BRRERE(1705)NE VNI B RBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

199

SUPER TYPHOON NORU (1705)

ST
(1738t 5REF)
Time
(UTC)

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

B
Intensity

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

A4 4444444 A A4

—

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.
SuperT.
SuperT.
SuperT.

S.T.

fEEt R
R
(BmMETR)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1000
1000
1000
1000
1000
996
992
992
988
982
975
970
970
970
970
970
970
970
970
970
970
970
970
970
970
970
970
975
975
978
978
978
978
978
978
978
978
970
960
945
935
935
940
945

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

13
16
18
18
18
18
18
21
23
23
25
28
33
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
33
33
31
31
31
31
31
31
31
31
36
41
49
54
54
52
49

it#&
Lat.
°N

27.4
27.5
28.0
28.2
28.3
28.4
28.5
28.6
28.6
28.6
28.2
28.1
28.1
27.6
27.2
26.7
26.2
25.9
25.7
25.9
26.2
27.0
28.0
29.0
29.8
30.4
30.7
31.0
30.8
30.4
29.6
28.6
28.2
27.7
27.1
26.1
253
24.5
23.9
23.4
22.9
22.8
22.8
22.7
23.0
23.3

R
Long.

159.5
158.3
157.3
156.4
155.3
154.8
154.0
153.6
153.0
152.2
1514
151.2
1514
151.6
152.2
152.9
154.1
1554
156.6
157.5
158.1
158.4
158.0
157.1
155.7
154.1
152.1
150.5
148.5
146.8
145.2
144 .4
143.8
143.5
142.9
142.2
142.0
141.6
141.8
1415
141.4
140.9
140.4
139.8
139.2
138.8



200

BRRARE(1705)ME/NFUNERAERE ()
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON NORU (1705)(CON'T)

fEst R &gt

FORER EEAR

(BMETR) (KER)

Estimated Estimated

=T minimum maximum
(Rsatt S rE) central surface ez R
B# HEA Time WE pressure winds Lat.  Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
JAVE 1 0000 S.T. 945 49 23.6 138.2
0600 S.T. 950 46 24.1 137.7
1200 S.T. 955 43 24.5 137.2
1800 S.T. 955 43 24.9 136.7
2 0000 S.T. 950 46 25.4 136.4
0600 S.T. 955 43 25.9 135.9
1200 S.T. 955 43 26.2 135.7
1800 S.T. 955 43 26.8 135.5
3 0000 S.T. 955 43 27.4 134.8
0600 S.T. 955 43 27.9 134.1
1200 S.T. 955 43 28.1 133.4
1800 S.T. 955 43 28.3 132.4
4 0000 T. 960 41 28.5 131.5
0600 T. 960 41 28.7 131.1
1200 T. 960 41 29.0 130.7
1800 T. 960 41 29.1 130.4
5 0000 T. 960 41 29.5 130.3
0600 T. 960 41 29.9 130.1
1200 T. 960 41 30.1 130.1
1800 T. 964 39 30.2 130.5
6 0000 T. 968 36 30.7 130.8
0600 T. 970 33 31.1 131.5
1200 S.T.S. 972 31 31.7 132.3
1800 S.T.S. 972 31 32.5 132.9
7 0000 S.T.S. 972 31 33.1 133.9
0600 S.T.S. 972 31 34.0 135.0
1200 S.T.S. 975 28 35.2 136.2
1800 T.S. 980 23 36.1 136.8
8 0000 T.S. 984 21 37.3 137.7
0600 T.S. 986 18 37.7 138.1
1200 T.D. 990 16 38.3 138.8

JHEK

Dissipated



Af B
Month Date
+A JUL 21
22

23

24

25

A B
Month Date
+A JUL 21
22

23

REERHI(L706)NE/VNRA B RBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

201

TROPICAL STORM KULAP (1706)

ST
(1738t 5REF)
Time
(UTC)

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

RERARBRE(1707)NENVNRABERBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

B
Intensity

T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
HEK
Dissipated

fEst B
Gl
(BMETR)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1000
1000
1000
995
995
995
995
995
995
995
995
995
995
1000
1000
1000

TROPICAL STORM ROKE (1707)

ST
(1735 5REF)
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800
0000
0600

B
Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.D.
HER
Dissipated

fEst R
RORER
(BMHETR)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1002
1002
1000
998
998
998
1002

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

&gt
AR
(KER)

Estimated
maximum
surface
winds

(m/s)

13
13
13
13
16
18
18
18
13

it#&
Lat.
°N

25.2
26.6
28.2
30.4
30.5
30.0
30.0
30.4
30.6
30.8
31.1
31.2
31.7
32.6
33.0
33.2
33.0
32.8

itéz
Lat.
°N

18.7
19.0
19.8
20.9
21.2
21.4
21.7
22.3
22.7

R
Long.

177.2
177.1
176.8
1755
172.2
170.6
169.6
168.3
167.3
166.5
165.5
164.1
163.5
161.7
159.9
158.3
156.5
155.0

R
Long.
°E

123.7
123.0
121.8
120.5
118.7
117.7
116.1
114.8
113.3



Af B
Month Date

tA JuL 21

22

23

24

25

26

REARER(1708)NEVNRAUBRBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

202

TROPICAL STORM SONCA (1708)

ST
(1738t 5REF)
Time
(UTC)

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

B
Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
T.D.
HER
Dissipated

fEst R
R
(BMMETR)
Estimated
minimum
central
pressure
(hPa)

1004
1004
1004
1004
1004
1000
1000
1000
998
998
998
998
998
998
994
994
992
992
994
998
998

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

it#&
Lat.
°N

171
17.6
17.9
17.9
17.7
17.7
17.7
17.7
17.6
17.6
17.5
17.2
17.2
17.2
171
17.2
17.2
17.3
16.8
16.9
16.7

R
Long.

114.8
113.7
113.0
112.6
1125
112.0
111.6
111.6
1115
1115
1114
1114
1113
1112
110.5
109.7
108.9
107.7
106.5
105.4
104.8



Af
Month

+A JUL

B
Date

25
26

27

28

29

30

B AN (1709) B /IR B &R EE
SIX-HOURLY POSITION AND INTENSITY DATA OF

ST
(1738t 5REF)
Time
(UTC)

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

203

TYPHOON NESAT (1709)

fhEt&E

RLRER

(BRTR)

Estimated

minimum

central

RE pressure
Intensity (hPa)
T.D. 1002
T.S. 998
TS. 992
TS. 990
TS. 988
S.TS. 984
S.TS. 984
S.TS. 984
S.TS. 980
S.TS. 975
S.TS. 975
T. 970
T. 960
T. 955
T. 955
T. 960
T. 970
S.T.S. 975
T.S. 990
T.D. 992

SHER

Dissipated

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

it#&
Lat.
°N

15.0
15.5
16.1
16.7
17.3
17.9
18.0
18.6
19.3
20.0
20.5
211
21.8
22.3
23.4
245
25.0
25.8
259
26.0

R
Long.

128.5
128.2
128.2
127.9
127.8
127.6
127.4
127.2
126.4
125.5
125.1
124.4
123.6
123.3
122.7
1217
120.3
119.2
118.0
117.2



204

RERARBR(L710)MEVNRAUBRBE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM HAITANG (1710)

AR far&t

RORER R AR

(BMmETR) (KER)

Estimated Estimated

B minimum maximum
(At 5L h) central surface it#z R
R HE Time BE pressure winds Lat.  Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+A JUL 28 0000 T.D. 994 13 19.3 116.8
0600 T.D. 994 13 19.3 116.3
1200 T.D. 992 16 18.7 1159
1800 T.D. 992 16 18.2 1159
29 0000 T.D. 992 16 18.2 116.3
0600 T.S. 990 18 18.3 116.8
1200 T.S. 988 21 18.9 117.6
1800 T.S. 988 21 19.4 118.1
30 0000 T.S. 988 21 19.9 119.4
0600 T.S. 985 23 21.7 120.2
1200 T.S. 985 23 22.9 120.6
1800 T.S. 988 21 24.6 120.1
31 0000 T.S. 990 18 26.1 119.1
0600 T.D. 992 16 26.9 118.0
1200 T.D. 994 13 27.8 117.2

THBK
Dissipated

RERRER(L711)HENMEUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM NALGAE (1711)

fEst R &gt

FORE EEAR

(BMMETR) (KER)

Estimated Estimated

=T minimum maximum
(Rsatt S eE) central surface ez R
B# HHA Time WE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
B AUG 1 0000 T.D. 1004 13 26.6 162.4
0600 T.D. 1002 16 26.3 163.1
1200 T.D. 1002 16 25.9 163.7
1800 T.D. 1002 16 25.7 164.6
2 0000 T.S. 998 18 25.4 165.7
0600 T.S. 998 18 25.9 165.5
1200 T.S. 998 18 25.9 165.3
1800 T.S. 992 21 26.1 165.0
3 0000 T.S. 992 21 26.5 164.7
0600 T.S. 992 21 27.0 164.2
1200 T.S. 992 21 27.4 163.6
1800 T.S. 992 21 28.0 163.3
4 0000 T.S. 992 21 28.4 162.9
0600 T.S. 992 21 29.0 162.5
1200 T.S. 992 21 29.9 162.4
1800 T.S. 992 21 30.7 162.3
5 0000 T.S. 992 21 32.3 162.2
0600 T.S. 992 21 33.9 161.8
1200 TS 992 21 35.7 160.8

Became Extratropical



Af B
Month Date

AR AUG 11

12

13

14

15

16

BEEBB(1712)ME N IRUERBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

205

SEVERE TYPHOON BANYAN (1712)

ST
(1738t 5REF)
Time
(UTC)

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

B
Intensity

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

AN A A Ao o

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

Became Extratropical

fEst R
R
(BMETR)
Estimated
minimum
central
pressure
(hPa)

1006
1004
1002
1002
995
990
980
970
960
960
960
960
960
960
960
960
955
960
965
970
975
980
985
990

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

it#&
Lat.
°N

16.7
17.0
17.5
18.2
18.9
19.4
20.0
20.5
21.1
215
21.9
22.2
22.6
23.3
24.0
249
259
27.2
28.5
29.8
31.2
33.5
35.6
37.8

R
Long.

170.0
169.0
167.6
166.5
165.7
165.1
164.7
164.4
164.1
163.9
163.8
163.7
163.5
163.3
163.1
162.8
162.5
162.2
162.3
162.7
163.4
165.2
167.5
170.5



A
Month

NA AUG

A
Month

AR AUG

B
Date

20

21

22

23

24

S
Date

24

25

26

27

BRREARG(1713)NE VN B RBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

206

SUPER TYPHOON HATO (1713)

ST
(178t 5REF)
Time
(UTC)

1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0300
0600
0900
1200
1800
0000
0600
1200

BAREEFMR(1714)NENNRUBERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM PAKHAR (1714)

S|
(1735t 5REF)
Time
(UTC)

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

R
Intensity
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.

T.D.
HER
Dissipated

B
Intensity

T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.TS.
S.T.S.
T.S.
T.D.
HER
Dissipated

fEEt R
RLRER
(BMETR)
Estimated
minimum
central
pressure
(hPa)

1000
998
994
994
990
990
985
975
970
965
955
950
955
970
985
990
994
996
998

fEst B
R
(BMHETR)
Estimated
minimum
central
pressure
(hPa)

1000
998
994
990
990
990
994
990
985
982
980
990

1000

fd&t
R AR
(KER)
Estimated
maximum
surface
winds

(m/s)

13
16
18
18
21
21
25
33
36
39
46
52
46
36
25
21
18
16
13

&gt
AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

ez
Lat.
°N
19.3
19.6
20.0
204
204
19.5
20.0
20.5
20.5
21.0
21.5
219
22.1
22.4
22.7
229
23.2
23.5
23.5

itéz
Lat.
°N

15.5
15.3
15.0
15.5
16.0
16.7
17.5
18.2
19.4
20.7
21.9
22.8
23.3

R
Long.

126.5
126.3
125.2
124.3
122.8
120.8
120.1
118.6
117.4
116.0
1145
113.7
1129
112.0
110.9
109.2
107.6
106.3
104.9

R
Long.
°E

126.2
125.0
123.9
123.0
122.3
121.2
119.8
118.1
116.5
114.9
113.4
1117
110.1



A
Month

AR AUG

LB SEP

B
Date

27
28

29

30

31

1

BeEMH(1715)M @ /NRAE R R EE
SIX-HOURLY POSITION AND INTENSITY DATA OF

ST
(178t 5REF)
Time
(UTC)

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

207

TYPHOON SANVU (1715)

fhEt&E

RLRER

(BRTR)

Estimated

minimum

central

RE pressure
Intensity (hPa)
T.D. 1002
T.D. 1002
TS. 994
TS. 994
TS. 992
T.S. 992
TS. 990
T.S. 990
S.TS. 985
S.TS. 980
S.TS. 980
S.TS. 980
S.TS. 980
S.TS. 980
S.T.S. 975
T. 970
T. 965
T. 955
T. 955
T. 960
T. 970
S.TS. 975
S.T.S. 975
S.T.S. 975
S.T.S. 980
S.T.S. 985
S.T.S. 985

BrBTERIE

Became Extratropical

&gt
R AR
(kED)

Estimated
maximum
surface
winds

(m/s)

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

itz
Lat.
°N

19.0
19.3
19.7
20.3
20.8
21.4
22.7
23.8
253
26.9
26.8
26.6
26.7
26.7
27.1
27.7
27.7
27.2
27.6
28.1
28.5
29.8
31.4
33.3
35.4
38.3
41.6

R
Long.

147.2
147.1
146.9
147.3
147.5
147.8
147.6
146.9
146.0
144.3
142.7
141.4
141.2
141.8
141.9
1421
141.6
142.0
142.7
143.6
143.7
144.6
145.2
146.6
148.3
150.2
152.7



208

BABRTARBE(1716)ME NN BREBE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM MAWAR (1716)

fEst R &gt

FORE = AR

(BMEETR) (KER)

Estimated Estimated

=T minimum maximum
(BEEit 52Es) central surface pld - L3
At HEA Time WE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
N\AB AUG 31 0600 T.D. 1002 13 19.4 118.9
1200 T.D. 1002 13 19.5 118.9
1800 T.D. 1000 16 19.6 118.8
LB SEP 1 0000 T.D. 1000 16 20.0 118.7
0600 T.D. 1000 16 20.4 118.5
1200 T.S. 998 18 21.0 118.2
1800 T.S. 995 21 21.0 117.8
2 0000 S.T.S. 990 25 21.1 117.3
0600 S.T.S. 990 25 21.3 117.1
1200 S.T.S. 990 25 215 117.0
1800 S.T.S. 990 25 21.7 117.0
3 0000 S.T.S. 990 25 21.9 116.7
0600 T.S. 992 23 22.3 116.4
1200 T.S. 995 21 22.6 116.1
1800 T.S. 998 18 23.0 115.4
4 0000 T.D. 1002 13 23.3 114.6

JHEK
Dissipated

BAESBLE(1717)0E8NNRERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION GUCHOL (1717)

fEst R &gt

FORE AR

(BMETR) (KER)

Estimated Estimated

=T minimum maximum
(a1t 5RR) central surface ez R
At HEA Time BE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
LB SEP 5 1800 T.D. 1000 13 20.0 121.4
6 0000 T.D. 1000 13 20.3 120.4
0600 T.D. 998 16 20.7 120.0
1200 T.D. 998 16 21.7 120.1
1800 T.D. 1000 13 22.2 119.1
7 0000 T.D. 1000 13 22.8 119.0
0600 T.D 1000 13 23.8 119.1

HER
Dissipated



A
Month

LB SEP

B
Date

9

10

11

12

13

14

15

16

17

18

BRREAEF(1718)MNE/VNRA B RBE
SIX-HOURLY POSITION AND INTENSITY DATA OF
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SUPERTYPHOON TALIM (17 18)

ST
(HReA it 57AE)
Time
(UTC)

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

W
Intensity

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

—

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

Became Extratropical

it RAR
R
(BRTR)
Estimated
minimum
central
pressure
(hPa)

1000
998
994
990
990
984
975
975
970
970
970
960
960
960
960
955
950
945
935
935
940
940
950
950
955
960
965
970
970
970
975
975
975
975
975
975

fa&t
R AR
(KER)
Estimated
maximum
surface
winds

(m/s)

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

ez
Lat.

°N

15.2
15.5
15.7
16.3
16.9
17.4
18.2
18.7
19.4
20.3
21.1
22.0
22.6
23.6
24.4
24.9
25.5
26.0
26.5
27.1
27.3
27.7
28.1
28.3
28.4
28.5
28.7
28.9
29.3
30.1
30.9
32.1
34.2
37.6
41.2
443

R
Long.
°E

142.8
141.8
140.4
139.5
138.4
137.2
136.2
134.7
133.2
131.7
130.5
128.8
127.9
126.9
126.3
125.8
1254
124.9
124.6
124.2
1243
124.4
124.6
124.9
1254
125.7
126.2
126.7
127.6
128.6
129.9
1317
134.4
138.4
139.7
142.3
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RBEAMERN(1719)NENNRUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TYPHOON DOKSURI (1719)

fhEt&E f&st

RLRER R AR

(BMHETR) (CKE®)

Estimated Estimated

=T minimum maximum
(a1t 5RR) central surface itz B
At HEA Time BE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
LB SEP 11 1800 T.D. 1000 13 14.7 123.1
12 0000 T.D. 1000 13 14.4 121.9
0600 T.D. 1000 13 14.5 120.7
1200 T.D. 998 16 14.9 119.6
1800 T.S. 994 18 14.9 118.2
13 0000 T.S. 990 23 14.8 117.1
0600 T.S. 990 23 15.2 116.0
1200 S.T.S. 984 25 15.6 114.8
1800 S.T.S. 984 25 15.7 113.7
14 0000 S.T.S. 980 28 16.0 112.6
0600 T. 970 36 16.4 111.1
1200 T. 960 41 17.0 109.9
1800 T. 960 41 17.3 108.8
15 0000 S.T. 950 46 17.8 107.3
0600 T. 960 41 17.8 106.0
1200 S.T.S. 975 31 18.0 104.5
1800 T.S. 990 23 18.3 102.9
16 0000 T.D. 998 16 18.5 101.2

SHER
Dissipated

REEREB (ANAZT=AZ"1+HA) NEXNRIBERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 23 -25 SEPTEMBER

fEEt R &gt

FORE = ER

(BMETR) (KER)

Estimated Estimated

=T minimum maximum
(Raatt S e) central surface ez R
B# H A Time WE pressure winds Lat.  Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
LB SEP 23 1200 T.D. 998 13 17.3 116.7
1800 T.D. 998 13 17.8 115.0
24 0000 T.D. 996 16 18.2 113.2
0600 T.D. 996 16 18.6 111.8
1200 T.D. 998 13 18.9 110.7
1800 T.D. 998 13 19.5 109.5
25 0000 T.D. 996 16 20.1 108.2
0600 T.D 998 13 21.1 107.1

HE
Dissipated



Af B
Month Date
+A 0CT 8
9

10

A B &
Month Date
+A 0CT 12
13

14

15

16
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BAEELE (B+TANBETH) NENVNRUERRE

SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 9-10 OCTOBER

ST
(1738t 5REF)
Time
(UTC)

2100
0000
0600
1200
1800
0000

REEARF(1720) NS INRAERBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

B
Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
HER
Dissipated

fEEt B
R
(BMETR)
Estimated
minimum
central
pressure
(hPa)

1000
1000
1000
1000
1000
1000

SEVERE TYPHOON KHANUN (1720)

S|

(R sAtt sR0%)
Time
(UTC)

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

R
Intensity

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

S.TS.
T.D.
HE

Dissipated

st R
RLRER
(BMMETR)
Estimated
minimum
central
pressure
(hPa)

1000
998
994
994
994
990
988
988
986
980
980
970
955
960
975
986

1000

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

13
13
13
13
13
13

fhEt
R AR
(KE)
Estimated
maximum
surface
winds

(m/s)

13
16
18
18
18
21
23
23
25
31
31
36
43
41
33
25
13

it#&
Lat.
°N

159
15.9
16.5
17.3
17.7
18.3

itz
Lat.
°N

17.2
17.8
18.1
18.2
17.8
17.5
17.2
171
171
17.8
18.6
19.5
20.0
20.5
20.7
20.7
20.1

R
Long.

113.0
112.0
110.6
108.8
106.9
105.8

R
Long.
°E

126.4
124.7
123.5
1221
120.4
119.5
118.7
118.5
118.4
118.0
117.6
116.5
1149
1134
112.0
110.7
109.9



A
Month

+8 OCT

B
Date

15

16

17

18

19

20

21

22

23

HEARRENA(1721)NE N B R ARE
SIX-HOURLY POSITION AND INTENSITY DATA OF

ST
(1738t 5REF)
Time
(UTC)

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

212

SUPER TYPHOON LAN (1721)

st RE

R

(BMHETR)

Estimated

minimum

central

RE pressure
Intensity (hPa)
T.D. 1000
T.D. 998
T.S. 996
T.S. 996
T.S. 994
T.S. 994
T.S. 990
S.T.S. 985
S.T.S. 980
S.T.S. 975
S.T.S. 975
S.TS. 975
T. 970
T. 965
T. 965
T. 965
T. 960
T. 960
T. 955
S.T. 950
SuperT. 935
SuperT. 925
SuperT. 925
SuperT. 930
SuperT. 930
SuperT. 930
SuperT. 935
S.T. 940
S.T. 945
T. 950
S.T.S. 970

Became Extratropical

&gt
R AR
(KER)

Estimated
maximum
surface
winds

(m/s)

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

it#&
Lat.
°N

9.3

9.8
10.3
10.7
10.7
10.6
10.6
10.4
10.5
10.7
12.0
12.9
14.0
14.8
154
16.2
16.9
17.7
18.8
19.7
20.1
20.7
21.3
22.4
23.7
25.4
27.7
29.8
32.2
34.6
37.5

R
Long.

136.8
136.7
136.0
135.1
134.4
133.6
1325
132.3
132.3
132.4
1325
132.3
131.6
1311
130.2
130.1
130.0
129.9
130.0
130.0
130.2
130.6
131.2
131.9
1325
133.2
133.7
134.4
136.4
138.1
141.6



A&
Month

+8 OCT

Af
Month

+A ocT

+—A NOov

B
Date

23

24

25

26

27

28

29

S
Date

31

1
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B ARAL(1722) BN AL B R R
SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON SAOLA (1722)
AR &5t
R R AR
(BMmETR) (KER)
Estimated Estimated
35| minimum maximum
(At 5 h) central surface ez
Time BE pressure winds Lat.
(UTC) Intensity (hPa) (m/s) °N
0000 T.D. 1000 13 9.0
0600 T.D. 1000 13 9.1
1200 T.D. 1000 13 9.3
1800 T.D. 1000 13 9.8
0000 T.D. 1000 13 11.8
0600 T.D. 998 16 12.8
1200 T.S. 994 18 13.7
1800 T.S. 994 18 13.9
0000 T.S. 990 21 14.3
0600 T.S. 990 21 15.2
1200 T.S. 985 23 16.5
1800 T.S. 985 23 17.0
0000 T.S. 985 23 17.8
0600 T.S. 985 23 18.5
1200 T.S. 985 23 194
1800 T.S. 985 23 20.3
0000 T.S. 985 23 214
0600 S.T.S. 982 25 22.3
1200 S.T.S. 978 28 234
1800 S.T.S. 978 28 24.3
0000 S.T.S. 975 31 25.6
0600 T. 970 33 27.0
1200 T. 970 33 28.5
1800 S.T.S. 975 31 29.9
0000 S.T.S. 975 31 31.2
0600 S.T.S. 978 28 32.4
1200 T.S. 985 23 34.8

Became Extratropical

REERE (B+TA=+—HE+—AZH) NENIRUBRBE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 31 OCTOBER -2 NOVEMBER

fEst R &gt

FORE = ER

(BMEETR) (KER)

Estimated Estimated

=T minimum maximum
(@it 52Es) central surface bla =
Time e pressure winds Lat.
(UTC) Intensity (hPa) (m/s) °N
1200 T.D. 1002 13 7.5
1800 T.D. 1002 13 7.5
0000 T.D. 1002 13 7.4
0600 T.D. 1002 13 7.4
1200 T.D. 1002 13 7.5
1800 T.D 1002 13 7.6

HER
Dissipated

R
Long.

147.3
147.1
146.0
144.8
143.5
141.9
139.8
137.4
136.1
135.3
134.6
133.5
132.6
132.0
1311
130.4
129.8
128.9
128.3
128.2
128.1
128.4
129.3
130.7
132.8
135.8
140.1

R
Long.
°E
107.8
107.2
107.0
106.7
106.4
106.4



Af
Month

+8 OCT
+—H NOV

A
Month

+—A NOov

B
Date

31
1

B
Date

9

10

11

12

BemEME(1723) MBI B R R
SIX-HOURLY POSITION AND INTENSITY DATA OF

ST
(178t 5REF)
Time
(UTC)

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

RERRBE(1724)ME/ VNI BERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF

214

TYPHOON DAMREY (1723)
fhEt&E
RORER
(BRTR)
Estimated
minimum
central
RE pressure
Intensity (hPa)
T.D. 1002
T.D. 1002
T.D. 1002
T.D. 1002
T.D. 1000
T.S. 998
TS. 995
S.TS. 988
S.TS. 984
S.TS. 980
T. 975
T. 970
T. 960
T. 965
S.T.S. 984
T.D. 1000
SHER
Dissipated

TROPICAL STORM HAIKUI(1724)

A
(HRaA it 57 AF)
Time
(UTC)

1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000

R
Intensity

T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
HEK
Dissipated

it AR
FhE R
(BRR)
Estimated
minimum
central
pressure

(hPa)

1002
1000
1000
998
998
995
992
992
995
998
1002

fa&t
R AR
(KER)
Estimated
maximum
surface
winds

(m/s)

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

fa&t
R ER
(KEH)
Estimated
maximum
surface
winds

(m/s)

13
16
16
18
18
21
23
23
21
18
13

itz
Lat.
°N

111
114
12.0
12.2
12.2
12.2
12.6
12.9
12.7
12.7
12.7
12.8
12.8
12.6
12,5
12,5

ez
Lat.

°N

13.8
14.2
15.0
159
16.9
17.2
17.6
17.7
17.8
17.8
17.7

R
Long.

122.0
120.7
120.2
118.9
118.0
117.0
116.5
115.6
1143
113.4
112.6
111.6
110.6
109.2
108.0
106.5

R
Long.
°E

1214
120.1
118.9
118.4
1175
116.8
116.2
1154
1151
114.0
1129



A &
Month Date
+—A NOV 17
18

19

Af =pr
Month Date
+_R8 DEC 14
15

16

17

18

19

RERERE(L725)ME VNN ERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF

215

TROPICAL STORM KIROGI (1725)

ST
(HReA it 57AE)
Time
(UTC)

0900
1200
1800
0000
0600
1200
1800
0000
0600
0900

REEREE(17260) VSV NRAUBERBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

W
Intensity

T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.D.
T.D.
T.D.
T.D.
HEK
Dissipated

it AR
RO
(BRTR)
Estimated
minimum
central
pressure

(hPa)

1000
1000
998
995
995
995
998
1000
1000
1000

TROPICAL STORM KAI-TAK (1726)

ST
(HReA it 57 AE)
Time
(UTC)

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

B
Intensity

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

it RAR
FOE R
(BRR)
Estimated
minimum
central
pressure

(hPa)

1002
1000
998
996
996
996
994
994
994
994
994
998
1000
1002
1002
1002
1002
1002
1002
1000
998
998
998
998

fd&t
R AR
(KEH)
Estimated
maximum
surface
winds

(m/s)

13
13
16
18
18
18
16
13
13
13

fa&t
R AR
(KER)
Estimated
maximum
surface
winds

(m/s)

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

it#&
Lat.

°N

10.1
10.2
10.5
11.2
114
11.6
114
10.8
111
11.3

ez
Lat.

°N

11.7
111
111
11.2
11.8
119
11.6
12.4
12.4
12.2
12.0
12.0
12.0
12.0
115
10.7
10.4
10.4
10.4
10.4
10.0

9.3

8.8

8.6

R
Long.
°E

117.0
116.6
115.8
114.4
113.2
1118
1112
110.4
109.2
108.6

R
Long.
°E

128.0
127.5
127.1
127.1
127.7
127.5
127.5
126.4
126.4
125.8
125.0
1247
124.3
122.7
1215
120.3
1195
118.8
117.8
116.6
115.8
1151
114.4
113.3



Af &
Month Date
+_RB DEC 20
21

Af &
Month Date
+_R8 DEC 20
21

22

23

24

25

26
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RERERE(1720) B VNN ERAE (4)
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM KAI-TAK (1726) (CON'T)

ST
(HReA it 57AE)
Time
(UTC)

0000
0600
1200
1800
0000
0600
1200
1800

it RAR fd&t
FihE R R AR
(BRTR) (KER)
Estimated Estimated
minimum maximum
central surface bl
BE pressure winds Lat.
Intensity (hPa) (m/s) °N
T.S. 996 21 8.2
T.S. 996 21 7.6
T.S. 996 21 7.2
T.S. 996 21 6.7
T.S. 996 21 6.7
T.S. 998 18 6.5
T.D. 1000 16 6.3
T.D. 1002 13 6.0
SHBK
Dissipated

RERFR(1727)NEX/NBABRARE
SIX-HOURLY POSITION AND INTENSITY DATA OF

ST
(HRaA it 57 AE)
Time
(UTC)

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

TYPHOON TEMBIN (1727)
it RAR fd&t
FhE R R AR
(EtHETR) (KER)
Estimated Estimated
minimum maximum
central surface b4
BE pressure winds Lat.
Intensity (hPa) (m/s) °N
T.D. 1002 13 8.7
T.D. 998 16 8.7
T.S. 995 18 8.7
T.S. 988 23 8.4
T.S. 988 23 8.1
T.S. 988 23 8.0
T.S. 988 23 7.8
T.S. 988 23 7.8
T.S. 988 23 7.9
S.T.S. 984 25 8.0
S.T.S. 980 28 7.8
S.T.S. 975 31 7.6
S.T.S. 975 31 7.7
S.T.S. 975 31 8.1
T. 970 33 8.3
T. 965 36 8.2
T. 965 36 8.3
T. 965 36 8.2
T. 970 33 8.1
S.T.S. 980 28 8.1
T.S. 988 23 8.4
T.S. 995 18 8.5
T.D. 1002 13 8.4
THBK

Dissipated

R
Long.
°E

112.7
1119
1116
110.9
109.8
109.1
108.4
107.4

R
Long.
°E

131.8
130.8
129.4
128.8
127.7
126.8
1254
123.8
1221
120.9
120.3
118.7
117.4
115.8
1147
1133
112.2
110.8
109.5
108.9
107.5
106.1
104.8
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Bt —
R E RAE(17 13)3I BB EERKEIRANMLE

1. BElE

(A) BUFERPT ~ AHFFRMERHMABKENIRR

BBRXETE 2019 F 4 AE 10 BALTHBATERFT « ARFREE S EAERETT
AT WEBREE R RPTE RIS KIS BB AEIR

REEREEE  BZREE  EFE KK TAIRBREE  REE -#EIRE -
BREREE ERE RYRERLEE BREXRE KRE REFHEE EEE
HKAEE  RERULEHE  BER  #SENE » KBE -

hEEHERAT TEBBESERAT HESTRAT  HEENERBERAT
BHR2HENERAT  BBPEEIERAT  BERESTER  BELBELER
AT EEEEERAT  BHOTTE SEABETRAT  EEERGRAT F
BEBERAT  BREREMEEESERAT  NEBH(—A=Z)ERAT 5
HRE—ERBHEERAT  HELEREERAT  IEEEERAT - SETRILS
ERERATRRENGERAT -

BZE 2019 & 10 A 31 B /AR - ARSZXEBRAMEABRREINEARHE
97,036,855 7T - AR REAB/RBRREBIREEE  HENRBRRECSEEERD
B%O

(B) RERZRERE
RERBERSMEENEERRREFAERFTHTERREBERIEAKERER
- ABHWET A 54 BRBATNER  RERRXEERBMHN 2017 FE—
BRAEBREBNRTHT @ 8 54 AQRRETIBHEN 80% - B=E 2019 F 3 A R
AEAENRRRERFOT !

REHEE (B
(i) MEEE - £S5 - TERE - g 838,973,952
(i) EE@E - REBE KR 47,301,608

RLERAETNWERBII GO TIZHEBOR)IERAE  RERBRBHFTMHFTR
(838,973,952 #t+ 47,301,608 #t) / 80% =1,107,844,450 %7t

2. EREERESI B EEEFERANGEE
R E ARSI N ERRERANGER (AR - AREXME R ESERS
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Bk (MIBREBENREBRE)R BREBREET (R2EATNRENFTGHNTHISBM
BRIFAE)RA -

=97,036,855 #it +1,107,844,450 T

=1,204,881,305 # it (X 12 &4 7T)

3. REEH

EEREBERANMGERENTBRXARBIET » AXFRME KR MBBATIRER
RERREE  EBRREMERANERENRRRERTET - LIKEEBITRERT
fEHEY » AR PATIREEMNBUR Y JFRr BARIE @ MEMIRRI A IR EHEEL BN
FNRERRTE  RLERKERALEEHSE -

N5 =
BREARAX GRBSFTE2 EHATHNEATHRM - ARFEEE LA  TERREMS
RUEFRBRERT  UABIFREIERARKERAAEMMGETEZRHENERER -
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Annex 1
Estimated Direct Economic Losses in Hong Kong caused
by Super Typhoon Hato (1713)

1. Data collection

(A) Losses reported by government departments, public utility companies and other
organizations

The Hong Kong Observatory conducted a survey to collect data on damages and economic
losses caused by Super Typhoon Hato from the following government departments, public
utilities and other organizations between April and October 2019:

Agriculture, Fisheries and Conservation Department, Architectural Services Department,
Building Services Department, Civil Aviation Department, Civil Engineering and Development
Department, Drainage Services Department, Electrical and Mechanical Services Department,
Environmental Protection Department, Fire Services Department, Food and Environmental
Hygiene Department, Government Property Administrator, Highways Department, Home
Affairs Department, Housing Department, Lands Department, Leisure and Cultural Services
Department, Marine Department, Social Welfare Department, Water Supplies Department.

China Light and Power Company Limited, China Mobile Hong Kong Company Limited, City Bus
Limited, Discovery Bay Transportation Services Limited, HGC Global Communications Limited,
Hong Kong and China Gas Company Limited, Hong Kong Airport Authority, Hong Kong
Broadband Network Limited, Hong Kong Electric Company Limited, Hong Kong Red Cross,
Hong Kong Railway Company Limited, Hong Kong Telecommunications Limited, Hong Kong
Tramways Limited, International Global Communications Network (Hong Kong) Limited,
Kowloon Motor Bus Company (1933) Limited, New World First Ferry Services Limited, Park
Island Transport Company Limited, Peak Tramways Company Limited, Shun Tak China Travel
Shipping Management Limited and the “Star” Ferry Company, Limited.

As of 31 October 2019, the losses reported from government departments, public utilities and
other organizations amount to HKS 97,036,855. To avoid double counting the insurance
claims data in part (B), items with insurance claims covered have been excluded.
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(B) Insurance claims data

The insurance claims statistics incurred by Super Typhoon Hato in Hong Kong are provided by
the Hong Kong Federation of Insurers (HKFI) based on its member surveys. The statistics
were collected from 54 insurance companies in Hong Kong, accounting for around 80% of the
market share according to the Annual Statistics for General Business 2017 issued by the
Insurance Authority. The insurance claims incurred as of March 2019 are as follows :

Total claims incurred (HKS)

(i) Property Damage, Business Interruption and
Contractors’ All Risks (CAR)
(ii) Employees’ Compensation (EC), Motor and Travel 47,301,608

838,973,952

Adjusted by market share of the participating companies (80%), the insurance claims incurred
by Hato is estimated to be (HKS 838,973,952 + HKS 47,301,608) / 80% = HKS 1,107,844,450

2. Estimation of direct economic losses caused by Super Typhoon Hato

The estimated direct economic losses due to Hato in Hong Kong are considered to be the sum
of (A) total reported losses of government departments, public utilities and other
organizations (net of related insurance claims) and (B) insurance claims (adjusted by market
share of companies participating in the survey):

= HKS 97,036,855 + HKS 1,107,844,450

= HKS 1,204,881,305 (around HK$ 1.20 billion)

3. Disclaimer

The estimated direct economic losses are based on the best available information from the
responses of government departments, public utilities and other organizations to the survey
conducted by the Hong Kong Observatory, statistics on insurance claims collected from the
members of the Hong Kong Federation of Insurers and other relevant government reports at
the time of assessment. The estimates are for reference only as the data collection are by no
means exhaustive and may be subject to various limitations in the survey responses and
analysis method.
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