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Image of radar echoes captured at 8:24 a.m. on 1 September 2023. Saola had a tight circulation with a clear eye
and a double eyewall structure at that time. Meanwhile, the outer rainbands associated with Saola were affecting
Hong Kong gradually.
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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 observations began in
1947 and from then onwards the annual publication was divided into two parts, namely
“Meteorological Results Part | - Surface Observations” and “Meteorological Results Part Il -
Upper-air Observations”. These two publications were re-titled “Surface Observations in 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 Observations in Hong Kong”, including surface as well as upper-air data.

During the period 1884-1939, reports on some destructive typhoons were printed
as Appendices to the “Meteorological Results”. This practice was extended and accounts of
all tropical cyclones which caused gales in Hong Kong were included in the publication
“Director’s Annual Departmental Reports” from 1947 to 1967 inclusive. The series
“Meteorological Results Part 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.
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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
tropical cyclone season. Tropical cyclones are now classified into the following six categories
according to the maximum sustained surface winds near their centres:

(@) ATROPICAL DEPRESSION (T.D.) has maximum sustained winds of 62 km/h or below.

(b) A TROPICAL STORM (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) ATYPHOON# (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.

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

1.3  Naming of tropical cyclones

Over the western North Pacific and the South China Sea between 1947 and 1999, tropical
cyclone names were assigned by the U.S. Armed Forces’ Joint Typhoon Warning Center
according to a pre-determined but unofficial list. 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
first tropical cyclone of tropical storm intensity or above, as classified by Japan Meteorological
Agency, within the region in 2023 was assigned the code “2301”. In this report, the associated
code immediately follows the name of the tropical cyclone in bracket, e.g. Tropical Storm
Sanvu (2301).

#  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 stations are listed in Tables 1.2 and 1.3.

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

Rainfall data presented in this report were obtained from a network of meteorological
and rainfall stations operated by the Hong Kong Observatory, 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 rainfall amounts 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 Pacific and
the South China Sea in 2023 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones
affecting Hong Kong in 2023. They include the following information:-

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

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

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

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

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

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

(g) satellite and radar imageries.

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

Six-hourly positions together with the corresponding estimated minimum central
pressures and maximum sustained surface winds for individual tropical cyclones in 2023 are
tabulated in 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. Times of the day
expressed as “a.m.”, “p.m.”, “morning”, “evening” etc. in the tropical cyclone narratives are
in Hong Kong Time which is eight hours ahead of UTC.
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1.6 Hong Kong’s Tropical Cyclone Warning System
Table 1.4 shows the meaning of tropical cyclone warning signals in Hong Kong.

Starting from 2007, the reference for the 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 2023 are depicted in Figure 1.1. The reference anemometers have good exposure and
geographical distribution, taking into account the physical separation created by Hong Kong’s
natural terrain. Together, they are used to represent the overall wind condition in 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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TABLE 1.3  Elevations of various anemometers and positions of the weather stations
mentioned in this annual report

O O Position ooon

oooo@m)

0 Station Elevation of

oo oo anemometer

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

gog@no) Bluff Head (Stanley) 22°11’51” 114°12°43” 103
ooon Central Pier 22°17°20” 114°09°21” 30
gox* Cheung Chau* 22°12'04” 114°01'36” 99
ooon Cheung Chau Beach 22°12’39” 114°01°45” 27
oo Green Island 22°17°06” 114°06'46” 107
gooooog=* Hong Kong International Airport* 22°18'34” 113°55'19” 14#%
gox* Kai Tak* 22°18’35” 114°12°48” 16
oono King’s Park 22°18'43” 114°10'22” 90
oono Lamma Island 22°13'34” 114°06'31” 17
goo=* Lau Fau Shan* 22°28°08” 113°59°01” 50
oad Ngong Ping 22°15’31” 113°54'46” 607
oo North Point 22°17'40” 114°11'59” 26
oad Peng Chau 22°17°28” 114°02'36” 47
oo Ping Chau 22°32'48” 114°25'42” 39
gox* Sai Kung* 22°22'32” 114°16'28” 32
oad Sha Chau 22°20°45” 113°53'28” 31
oono Sha Lo Wan 22°17'28” 113°54'25” 71
gox* Sha Tin* 22°24°09” 114°12'36” 16
oo Shek Kong 22°26’10” 114°05°05” 26
O oooo Star Ferry (Kowloon) 22°17'35” 114°10°07” 18
goo=* Ta Kwu Ling* 22°31'43” 114°09'24” 28
oo Tai Mei Tuk 22°28'31” 114°14°15” 71
oono Tai Mo Shan 22°24°38” 114°07'28” 966
ooo Tai Po Kau 22°26'33” 114°11°03” 11
oo Tap Mun East 22°28°06” 114°21°47” 48
oono Tate's Cairn 22°21'28” 114°13'04” 587
oo Tseung Kwan O 22°18’57” 114°1520” 52
goooooo* Tsing Yi Shell Oil Depot* 22°20'48” 114°05'11” 43
gooooo Tuen Mun Government Offices 22°23'26” 113°58'36” 69
oo Waglan Island 22°10’56” 114°18'12” 83
gooo Wetland Park 22°28'00” 114°00'32” 15
oo Wong Chuk Hang 22°14°52” 114°10°25” 30

»woOoOooOooDODOo0OOooOooDoooooooooooooooo
% The former “North Runway” has been re-designated as the “Centre Runway” since 2 December 2021.
#000000000@OOO0)YDoooog
# Refer to the wind sensor at the middle of the Centre Runway (the former North Runway).

*OOo0ogn

* Reference anemometer
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TABLE 1.4 Meaning of tropical cyclone warning signals in Hong Kong in 2023
fB5% RIS} ERNER
Signals Symbol Display Meaning of Signals
doooboooooooosoonon ooon
00 T aooo IZI ooo ' -
standb 1 1 A tropical cyclone is centred within about
y 800 kilometres (km) of Hong Kong and may affect
the territory.
do0oobooooooooooooooooo
dooooodide20000oooooono
00 goliio00ooooboboooa
. 3 i 3 Strong wind is blowing or expected to blow
Strong Wind generally in Hong Kong near sea level, with a
sustained speed of 41-62 kilometres per hour
(km/h), and gusts which may exceed 110 km/h, and
the wind condition is expected to persist.
0o
goog
0ooooO 8 A8
, NW
NW'LY nw gk
Gale or Storm 00000000000000000000
00 0do0o0ooooooooooooobood 63
RN 01700000000 00000 180000
00000 8 v 8
, SW gooooooad
SW’LY sw EE
Gale or Storm Gale or storm force wind is blowing or expected to
blow generally in Hong Kong near sea level, with a
00 sustained wind speed of 63-117 km/h from the
g . quarter indicated and gusts which may exceed
uoooo NE a8 180 km/h, and the wind condition is expected to
NE'LY NE EdF persist.
Gale or Storm
oo
gt U v
aad D 0o SE v 8
SE'LY sE W[
Gale or Storm
ogoooa
goooooDobDoooooooooon
goon v . .
) 9 'S 9 Gale or storm force wind is increasing or expected
Increasing to increase significantly in strength.
Gale or Storm
doooooooooooobooooooon
00118000 dogoooooooooad?220
00 10 +10 oo0
Hurricane Hurricane force wind is blowing or expected to
blow with sustained speed reaching 118 km/h or
above and gusts that may exceed 220 km/h.
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*Network of reference anemometers in the tropical cyclone warning system

000 Anemometers

O 00O Anemometers

BHD 00 O (0 O) Bluff Head (Stanley) ™S 000 Tai Mo Shan
CCB 0000 Cheung Chau Beach TUN 000000 Tuen Mun Government Offices
CP1 0000 Central Pier WLP 0000 Wetland Park
EPC 0 O Ping Chau WGL 000 Waglan Island
Gl 00O Greenlsland O O O O O * Reference anemometers*
HKS 0 0 O Wong Chuk Hang CCH 0 O Cheung Chau
JKB 000 Tseung Kwan O LFS 000 LauFau Shan
KP 00 O King’s Park HKA 0 00000 Hong Kong International Airport
LAM 000 Lamma Island SE 00 KaiTak
NGP 0 O Ngong Ping SHA 00 ShaTin
NP 0 O North Point SHL 0000000 Tsing YiShell Oil Depot
PEN 0O Peng Chau SKG 0 0O SaiKung
PLC 000 Tai Mei Tuk TKL 000 TaKwuling
SC 0O ShaChau 00000 Tide-gauge
SEK 0O Shek Kong QuUB 000 Quarry Bay
SF 0O0000gQg starFerry (Kowloon) SPW 00O Shek Pik
SLwW 000 ShaloWan TBT 000 Tsim Bei Tsui
TME 000 Tap Mun East ™MW 000 Tai MiuWan
TC 000 Tate'sCairn TPK 000 TaiPoKau
TPK 000 TaiPoKau WGL 000 Waglan Island
01.1 goooooooooooooooooon

Figure 1.1

Locations of anemometers and tide gauge stations mentioned in this annual report
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Section 2 TROPICAL CYCLONE OVERVIEW FOR 2023

2.1 Review of tropical cyclones in 2023
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 2023, a total of 19 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°, considerably less than
the long-term (1961 - 2020) average figure of around 30. During the year, 11 of the tropical
cyclones attained typhoon intensity or above, less than the long-term average (1961 - 2020) of
about 15, with five 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 WNP and
SCSin 2023.

During the year, six tropical cyclones made landfall over China, with one of them crossing
the coast of southern China within 300 km of Hong Kong and two crossed Taiwan. Two made
landfall over the Philippines and one made landfall over Vietnam. With an estimated maximum
sustained wind speed of 250 km/h and a minimum sea-level pressure of 900 hPa near the centre
(Table 4.1), Super Typhoon Mawar (2302) in May to June (Figure 2.3) was the most intense
tropical cyclone over the WNP and the SCS in 2023.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst the 19 tropical cyclones in 2023, 10 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), less than the long-term
annual average (1961-2020) figure of around 16 (Table 2.1). Three of them developed within
Hong Kong’s area of responsibility. Altogether, 314 tropical cyclone warnings to ships and vessels
were issued by the Hong Kong Observatory this year (Table 4.2).

2.1.3 Tropical cyclones over the South China Sea

Seven tropical cyclones affected SCS bounded by 10°N, 25°N, 105°E and 120°E in 2023, less
than the long-term annual average (1961-2020) of around 12. Two of them formed over the
region.

2.1.4 Tropical cyclones affecting Hong Kong

In 2023, the typhoon season in Hong Kong started on 15 July. Tropical Depression Talim
(2304) moved towards the northern part of the SCS in that morning, necessitating the issuance of
the Standby Signal No. 1. The typhoon season ended with the cancellation of all tropical cyclone
warning signals on 9 October when Tropical Depression Koinu (2314) further departed from Hong
Kong and weakened in that afternoon.
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Five tropical cyclones affected Hong Kong during 2023 (Figure 2.2), slightly less than the
long-term (1961-2020) average of about six in a year (Table 2.2). They were Typhoon Talim (2304)
and Super Typhoon Doksuri (2305) in July, Super Typhoon Saola (2309) and Severe Typhoon
Haikui (2311) in August to September and Severe Typhoon Koinu (2314) in September to October.
The No. 10 Hurricane Signal was issued during the passage of Saola on 1 September, the highest
tropical cyclone warning signal issued in 2023 and the first No. 10 Hurricane Signal since
Mangkhut in 2018. The Increasing Gale or Storm Signal No. 9 and the No. 8 Gale or Storm Signal
were issued during the passages of Koinu and Talim respectively. Doksuri and Haikui necessitated
the issuance of the Standby Signal No. 1 in Hong Kong.

2.1.5 Tropical cyclone rainfall

Tropical cyclone rainfall for Hong Kong (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 after it has dissipated or moved more than 600 km away from Hong Kong) in 2023 was
1427.8 mm (Table 4.8.1), which accounted for approximately 51.5% of the year’s total rainfall of
2774.5 mm and more than double of the 1961-2020 long-term average of 704.2 mm.

According to the above definition, Severe Typhoon Haikui (2311) brought 641.1 mm of
rainfall to Hong Kong (Table 4.8.1) and was the wettest tropical cyclone in 2023, breaking the
previous record of 616.5 mm set by Typhoon Sam in 1999, and making it the wettest tropical
cyclone ever to affect Hong Kong since records began in 1884.

2.2 Monthly overview

A monthly overview of tropical cyclones in 2023 is given in this section. Detailed reports on
tropical cyclones affecting Hong Kong, including reports of damage, are presented in Section 3.

JANUARY TO MARCH

No tropical cyclone formed over the western North Pacific and the South China Sea from
January to March 2023.

APRIL

A tropical depression formed over the western North Pacific about 650 km east of Manila on
the morning of 11 April, with an estimated maximum sustained wind of 45 km/h near its centre.
It generally tracked westwards and weakened into an area of low pressure over the central part
of the Philippines next day.

Sanvu (2301) formed as a tropical depression over the western North Pacific about 1 660 km
east-southeast of Guam in the small hours on 20 April. It moved generally northwestwards and
intensified gradually. Sanvu intensified into a tropical storm in that afternoon, reaching its peak
intensity next morning with an estimated maximum sustained wind of 75 km/h near its centre.
Sanvu turned to move westwards and weakened afterwards. It finally dissipated over the western
North Pacific on 22 April.
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MAY TO JUNE

Mawar (2302) formed as a tropical depression over the western North Pacific about
1070 km south-southeast of Guam in the small hours on 20 May. It moved north-
northwestwards and intensified gradually. Mawar intensified into a super typhoon on the
morning of 23 May. After skirting past Guam, it turned to move west-northwestwards towards
the seas east of Luzon the next day. Mawar reached its peak intensity with an estimated sustained
wind of 250 km/h near the centre in the small hours on 26 May. It weakened gradually afterwards
and became a severe typhoon on 28 May. Mawar turned gradually to move northeastwards
across the vicinity of Ryukyu Islands and continued to weaken in the following five days. Mawar
finally evolved into an extratropical cyclone over the western North Pacific to the south of Japan
on 3 June.

According to press reports, Mawar brought torrential rain and squalls, causing devastation
in Guam and power outages in most parts of the island. 72-hour rainfall of 714 millimetres were
recorded locally.

Guchol (2303) formed as a tropical depression over the western North Pacific about 560 km
northwest of Yap in the small hours on 6 June. It moved generally northwestwards and intensified
gradually. Guchol intensified into typhoon on the afternoon of 8 June and reached its peak
intensity with an estimated sustained wind of 145 km/h near the centre in the small hours on 10
June. It turned to move northeastwards and weakened gradually afterwards. Guchol finally
evolved into an extratropical cyclone over the western North Pacific to the south of Japan on 12
June.

JULY TO OCTOBER

Talim (2304) formed as a tropical depression over the central part of the South China Sea
about 490 km southeast of Dongsha on the morning of 14 July. It moved westwards at first and
intensified gradually. Talim intensified into a tropical storm and entered the northern part of the
South China Sea the next day. Talim turned to move west-northwestwards that night and
continued to edge towards the coast of western Guangdong. Talim intensified further into a
typhoon on the night of 16 July and attained its peak intensity with an estimated maximum
sustained wind of 140 km/h near its centre on the morning of 17 July. Talim made landfall near
Zhanjiang, Guangdong that night, and moved across Leizhou Peninsula and Beibu Wan the next
morning. It moved into inland Guangxi on 18 July and degenerated into an area of low pressure
over the northern part of Vietnam the next morning.

According to press reports, two people were injured when Talim affected Macao. There
were also 32 incident reports, including five cases of fallen trees and one case of collapsed
scaffoldings. Besides, Talim also brought torrential rain and squalls to many places in Guangdong,
Guangxi and Hainan. More than 910 000 people were affected and the economic loss exceeded
RMB 2.6 billion.
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Doksuri (2305) formed as a tropical depression over the western North Pacific about
1 270 km east of Manila on the night of 20 July. It moved north-northwestwards and intensified
gradually. Doksuri intensified into a typhoon on the night of 23 July and tracked northwestwards.
It developed further into a super typhoon next night and attained its peak intensity with an
estimated maximum sustained wind of 210 km/h near its centre on the morning of 25 July.
Doksuri moved across Luzon Strait that night and the next morning, and turned to move north-
northwestwards. During its passage across the northeastern part of the South China Sea, Doksuri
once weakened into a severe typhoon on the night of 26 July but re-intensified into a super
typhoon next night. Doksuri made landfall near Jinjiang of Fujian province on the morning on 28
July. It moved into inland and weakened further that day. It finally degenerated into an area of
low pressure over Anhui the next morning.

According to press reports, Doksuri left at least 25 deaths and 52 injuries in the Philippines
during its passage. Over 2.45 million people were affected, over 41 000 houses were damaged
and economic loss exceeded PHP 5.4 billion. In Fujian, Zhejiang, Anhui, Jiangxi and Guangdong,
around 2.95 million people were affected. More than 15 000 houses were damaged and economic
loss exceeded RMB 14.7 billion. Besides, affected by the remnant of Doksuri, torrential rain
wreaked havoc in many provinces and cities in East China, North China and Northeast China
during 29 July — 1 August. In Beijing, some areas recorded maximum cumulative rainfall of more
than 1 000 millimetres, causing 33 deaths, 18 missing and 1.29 million people affected.

Khanun (2306) formed as a tropical depression over the western North Pacific about
2 170 km southeast of Okinawa in the small hours on 27 July. It moved northwestwards or north-
northwestwards towards the vicinity of the Ryukyu Islands and intensified gradually in the
following four days. Khanun intensified into a super typhoon on the night of 31 July, and reached
its peak intensity with an estimated sustained wind of 195 km/h near the centre the next morning.
It then tracked west-northwestwards and weakened gradually. Khanun turned to move
eastwards across the vicinity of the Ryukyu Islands from the afternoon of 3 August to 6 August.
Khanun turned to move north-northwestwards again across the East China Sea in the following
four days, and finally degenerated into an area of low pressure over the Korean Peninsula on the
afternoon of 11 August.

According to press reports, Khanun brought very heavy rain and squalls to Japan. Parts of
the southern Kyushu recorded cumulative rainfall of more than 1 000 millimetres, causing one
death and 97 injuries. More than 210 houses were damaged. Water and electricity supply to
more than 30 000 and 240 000 households were disrupted respectively. Economic loss exceeded
2 billion JPY. Khanun left two deaths in the Republic of Korea during its passage. There were also
about 360 reports of damaged facilities. More than 15 000 people were evacuated. Economic
loss exceeded 56 billion KRW.

Lan (2307) formed as a tropical depression over the western North Pacific about 790 km east
of lwo Jima in the small hours on 8 August. It then moved west-northwestwards and intensified
gradually. Lan turned to move northwestwards or north-northwestwards towards Honshu, Japan
on 10 August. Lan intensified into a severe typhoon the next day, and reached its peak intensity
with an estimated sustained wind of 175 km/h near the centre in the morning. Lan weakened
into a typhoon on the night of 12 August and continued to edge closer to Honshu, Japan in the
following two days. Lan moved across Honshu, Japan on 15 August and finally evolved into an
extratropical cyclone over the Sea of Japan on the afternoon of 17 August.
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According to press reports, Lan left more than 60 injuries in Japan during its passage. 130
houses were damaged. Water and electricity supply to more than 7 000 and 100 000 households
were disrupted respectively.

Originating from the eastern North Pacific, Dora (2308) moved across the International Date
Line with severe typhoon intensity and entered the western North Pacific on the morning of 12
August. The maximum sustained wind near its centre was estimated to be 165 km/h at the time.
It tracked northwestwards or west-northwestwards towards the vicinity of Wake Island. Dora
weakened gradually in the following three days and finally degenerated into an area of low
pressure over sea on the morning of 16 August.

Saola (2309) formed as a tropical depression over the western North Pacific about 670 km
southeast of Gaoxiong on the night of 23 August and moved slowly at first. It then made an anti-
clockwise loop over the seas east of Luzon and intensified rapidly in the following five days. Saola
intensified into a super typhoon on the night of 26 August. Saola weakened from super typhoon
into a severe typhoon twice in the following three days, but intensified into a super typhoon again
on the evening of 29 August and tracked west-northwestwards across Luzon Strait. Saola attained
its peak intensity with an estimated maximum sustained wind of 230 km/h near its centre in the
small hours of 30 August. Saola maintained this intensity and entered the South China Sea later
that day, making it the second strongest tropical cyclone in the South China Sea since the
Observatory’s records began in 1950, just after Super Typhoon Rammasun in 2014. It edged
closer to the coast of Guangdong gradually while maintaining super typhoon intensity on the next
day. Saola turned to move westwards across the coastal waters of Guangdong on 1 September.
It weakened rapidly on 2 September and made landfall near Yangjiang of Guangdong in the
afternoon. Saola continued to move across the coast of western Guangdong afterwards and
weakened into a tropical depression progressively. Saola entered Beibu Wan on the morning of
3 September and finally weakened into an area of low pressure that night.

According to press reports, Saola brought torrential rain and squalls to the northern part of
the Philippines, causing 2 deaths, 3 injuries and 2 missing. More than 1.16 million people were
affected, more than 7 800 houses were damaged and economic loss exceeded PHP 2.4 billion.
Under the influence of the outer rainbands of Saola, there were 60 reports of flooding in Taiwan.
Around 200 people were displaced and electricity supply to more than 10 000 households was
disrupted; whereas in Fujian, about 450 000 people were affected, 170 000 people were
displaced, more than 140 houses were damaged and economic loss exceeded RMB 870 million.
There were over 16 000 reports of fallen trees in Zhuhai. About 70 vehicles were damaged and
economic loss was around RMB 60 million. In Shenzhen, a large tree fell under strong winds and
hit a passing vehicle, killing one person and injuring two people. Besides, six people were injured
when Saola affected Macao. There were also 188 incident reports. 264 flights were cancelled at
the Macau International Airport.

Damrey (2310) formed as a tropical depression over the western North Pacific about
1 260 km southeast of Iwo Jima on the night of 23 August and moved slowly at first. It started to
pick up speed to track east-northeastwards and intensified gradually the next day. It turned to
move northwestwards towards the seas east of Honshu of Japan in the following two days.
Damrey intensified into a severe tropical storm on the afternoon of 26 August, and reached its
peak intensity with an estimated sustained wind of 110 km/h near the centre the next night.
Damrey then gradually turned to move northeastwards and finally evolved into an extratropical
cyclone over the seas east of Japan on the morning of 29 August.
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Haikui (2311) formed as a tropical depression over the western North Pacific about 760 km
south-southeast of Iwo Jima on the night of 27 August. It moved westwards or west-
northwestwards towards the southern part of Taiwan and intensified gradually in the following
six days. Haikui intensified into a severe typhoon in the small hours on 3 September and attained
its peak intensity over the seas east of Taiwan, with an estimated maximum sustained wind of
175 km/h near its centre before noon on that day. It then moved across the southern part of
Taiwan and weakened gradually. Haikui weakened into a tropical storm when it moved across
the Taiwan Strait on 4 September. Haikui made landfall near Dongshan in Fujian on the morning
of 5 September. It then moved into inland eastern Guangdong and finally degenerated into an
area of low pressure that night.

According to press reports, at least 143 people were injured when Haikui affected Taiwan.
Water and electricity supply to more than 20 000 and 270 000 households were disrupted
respectively. Around 8 000 people were displaced. Economic loss exceeded USD 43 million. In
Fujian province, more than 1.59 million people were affected, more than 2 500 houses were
damaged and economic loss exceeded RMB 5 billion. Besides, after Haikui has weakened into an
area of low pressure over inland eastern Guangdong, its remnant continued to move westwards
slowly and wreaked havoc in the coastal areas with torrential rain affecting many places in
Guangdong and Guangxi provinces during 5 — 11 September. In Shenzhen, from the night of 7
September to the morning of 8 September, maximum 2-hour rainfall of 195.8 millimetres, 3-hour
rainfall of 246.8 millimetres, 6-hour rainfall of 349.7 millimetres and 12-hour rainfall of 465.5
millimetres were recorded, all breaking their respective records since Shenzhen’s meteorological
records began in 1952. Many metro stations were flooded and some of the lines were suspended
in Shenzhen. Some flights at Shenzhen Airport were delayed. Water was discharged from
Shenzhen Reservoir in the small hours on 8 September. In Fujian, Guangdong and Guangxi, Haikui
left at least six deaths or missing. More than three million people were affected and economic
loss exceeded RMB 15.8 billion.

Kirogi (2312) formed as a tropical depression over the western North Pacific about 1 110 km
east of Guam in the small hours on 30 August. It moved northwards and intensified gradually.
Kirogi turned to move north-northwestwards, intensified into a severe tropical storm and
attained its peak intensity with an estimated maximum sustained wind of 90 km/h near its centre
the next afternoon. It tracked northwestwards or west-northwestwards towards the seas south
of Japan and weakened gradually in the following three days. Kirogi finally degenerated into an
area of low pressure over the seas south of Japan on the afternoon of 4 September.

Yun-yeung (2313) formed as a tropical depression over the western North Pacific about
710 km south-southeast of Okinawa on the afternoon of 4 September. It moved northeastwards
or north-northeastwards towards Honshu, Japan and intensified gradually. Yun-yeung intensified
into a tropical storm the next night and attained its peak intensity with an estimated maximum
sustained wind of 75 km/h near its centre on the morning of 6 September. It weakened gradually
on 8 September and finally evolved into an extratropical cyclone in the vicinity of Honshu, Japan
in the small hours of the next day.

According to press reports, Yun-yeung left 3 deaths and 21 injuries in Japan during its
passage. More than 2 600 houses were damaged. Water and electricity supply to more than 170
and 20 000 households were disrupted respectively.
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A tropical depression formed over the central part of the South China Sea about 320 km
east-southeast of Da Nang in the small hours on 25 September, with an estimated maximum
sustained wind of 45 km/h near its centre. It moved northwestwards or west-northwestwards
that day and finally degenerated into an area of low pressure over the central part of Vietnam the
next morning.

Koinu (2314) formed as a tropical depression over the western North Pacific about 1 920 km
east of Manila on the night of 28 September. It then moved westwards and intensified gradually.
It turned to move northwestwards across the seas east of the Philippines on the afternoon of 30
September and in the following three days. During this period, Koinu intensified into a severe
typhoon on the afternoon of 2 October and attained its peak intensity with an estimated
maximum sustained wind of 175 km/h near its centre that night. Koinu tracked westwards
towards the vicinity of the southern part of Taiwan on 4 October. After moving across the
southern part of Taiwan the next day, Koinu weakened into a typhoon and then moved west-
southwestwards across the northern part of the South China Sea. Koinu intensified into a severe
typhoon again on the night of 6 October and turned gradually to move west-northwestwards,
edging slowly towards the coast of Guangdong. It further moved slowly towards the vicinity of
the Pearl River Estuary with severe typhoon to typhoon intensity in the following two days.
However, under the influence of the northeast monsoon, Koinu weakened rapidly and turned
gradually to move southwestwards on 9 October. Finally, it degenerated progressively into an
area of low pressure over the coastal waters of Yangjiang that night.

According to press reports, one person was killed and 399 people were injured when Koinu
affected Taiwan. Water and electricity supply to more than 6 000 and 460 000 households were
disrupted respectively. Around 3 000 people were displaced. Economic loss exceeded USD 18
million. In Macao, two people were injured during the passage of Koinu. There were also 19
incident reports, including one case of fallen tree and one case of landslide.

Bolaven (2315) formed as a tropical depression over the western North Pacific about
1 140 km east-southeast of Guam on the morning of 7 October. It moved slowly westwards at
first. It tracked west-northwestwards or northwestwards towards the vicinity of lwo Jima and
intensified gradually in the following three days. Bolaven intensified into a super typhoon on the
morning of 11 October and attained its peak intensity with an estimated maximum sustained
wind of 250 km/h near its centre that night. Bolaven gradually turned to move northeastwards
the next day and weakened in the following two days. Finally, it evolved into an extratropical
cyclone over the western North Pacific on the night of 14 October.

Sanba (2316) formed as a tropical depression over the central part of the South China Sea
about 220 km east of Da Nang on the afternoon of 17 October. It moved north-northwestwards
towards the vicinity of Beibu Wan and intensified gradually. Sanba intensified into a tropical
storm the next morning and attained its peak intensity with an estimated maximum sustained
wind of 85 km/h near its centre on the night of 19 October. Sanba lingered over the vicinity of
Beibu Wan and skirted past Leizhou Peninsula on 20 October. Finally, it degenerated into an area
of low pressure over Beibu Wan that night.

According to press reports, under the influence of the torrential rain associated with Sanba
and its remnant, there were severe flooding over many places in Guangdong, Guangxi and Hainan
provinces during 17 — 21 October. Record-breaking rainfall was recorded at many meteorological
stations. Among them, Beihai, Guangxi recorded a 24-hour rainfall of 780.3 millimetres, breaking
respective record since meteorological records began in Guangxi. During the passage of Sanba in
Guangdong, Guangxi and Hainan, four people were killed, more than 300 houses collapsed and
more than 2.13 million people were affected. The economic loss exceeded RMB 5.8 billion.
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NOVEMBER

No tropical cyclone formed over the western North Pacific and the South China Sea in
November 2023.

DECEMBER

Jelawat (2317) formed as a tropical depression over the western North Pacific about
1 400 km southeast of Manila in the small hours on 17 December and moved westwards towards
the southern part of the Philippines. Jelawat attained its peak intensity with an estimated
maximum sustained wind of 55 km/h near its centre that morning. Jelawat moved into Mindanao
of the Philippines the next day. Finally, it degenerated into an area of low pressure over the
region in the small hours on 19 December.

According to press reports, at least one person was found missing in the Philippines during
the passage of Jelawat. Several houses were damaged and electricity supply was disrupted in
many towns. More than 11 000 people needed to be evacuated.

Note: Casualties and damage figures were compiled from press reports.
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Figure 2.1 Monthly frequencies of the occurrence of tropical cyclones in the western North
Pacific and the South China Sea in 2023 (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 five tropical cyclones affecting Hong Kong in 2023.
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Figure 2.3 Infra-red satellite imagery of Super Typhoon Mawar (2302) at around 2 a.m. on
26 May 2023, when Mawar was at its peak intensity with an estimated
maximum sustained wind of 250 km/h near its centre and a minimum sea-level
pressure of 900 hPa.
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[The satellite imagery was originally captured by Himawari-9 Satellite (H-9) of Japan
Meteorological Agency (JMA).]
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Table 2.1 Monthly distribution of the occurrence of tropical cyclones in Hong Kong's area of responsibility
(10° - 30°N, 105° - 125°F), based on the first occurrence of the tropical cyclone in the month

00 Month| OO oo | oo | OO OO | OO oo oo oo OO0 |O0O00 |0OO00 O

OO 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 1
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 3 3 2 1 2 15
1997 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 1
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 2 1 13
2016 1 3 1 4 3 1 2 15
2017 1 1 1 6 3 4 2 3 1 22
2018 1 2 4 4 2 1 2 1 17
2019 3 3 3 1 3 2 15
2020 1 1 2 4 1 4 4 1 18
2021 1 1 2 4 2 3 3 1 17
2022 1 1 3 3 4 1 13
2023 1 1 2 2 2 2 10

DO Average 0.2 00 | 01 0.2 08 14 2.7 31 2.7 21 17 0.7 15.6

(1961-2020)
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Table 2.2 Monthly distribution of tropical cyclones affecting Hong Kong
#

OOM™ ng | oo oo | oo | oo | oo oo oo oo OO0 |0O0OO0 |DOoOo O

OO 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 1
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 7
2014 1 1 4
2015 1 1 1 3
2016 1 2 1 2 3 9
2017 1 1 2 2 1 7
2018 1 1 1 2 1 6
2019 2 2 1 5
2020 1 1 1 2 5
2021 1 3 1 2 1 8
2022 1 3 2 6
2023 2 1 1 1 5

OO Average | 45 | 00 | 00 | 01 | 02 | 08 | 15 | 14 | 15 | 09 | 02 | 00 6.0

(1961-2020)

0000000000000 00 0O *The month that the tropical cyclone warning signal was first issued.
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0 0O (O O O Bosco Chu)

Figure 3.3.14 During the passage of Saola, a modular house on the roof of a building in
Kennedy Town was blown down by strong winds and hit a truck. (Courtesy of
Bosco Chu)
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3.4  Severe Typhoon Haikui (2311): 27 August to 5 September 2023

Haikui was the fourth tropical cyclone affecting Hong Kong in 2023. While only the
Standby Signal No. 1 was issued during the approach of Haikui, the trough of low pressure
associated with the remnant of Haikui brought incessant downpour to Hong Kong from the
night of 7 September to the morning of 8 September, breaking a number of rainfall records
and triggering severe flooding in many parts of Hong Kong. Overall, Haikui and its remnant
brought 641.1 millimetres of rainfall? to Hong Kong, breaking the previous record of 616.5
millimetres set by Typhoon Sam in 1999, and making it the wettest tropical cyclone ever to
affect Hong Kong since records began in 1884.

Haikui formed as a tropical depression over the western North Pacific about 760 km
south-southeast of lwo Jima on the night of 27 August. It moved westwards or west-
northwestwards towards the southern part of Taiwan and intensified gradually in the
following six days. Haikui intensified into a severe typhoon in the small hours on 3 September
and attained its peak intensity over the seas east of Taiwan, with an estimated maximum
sustained wind of 175 km/h near its centre before noon on that day. It then moved across the
southern part of Taiwan and weakened gradually. Haikui weakened into a tropical storm when
it moved across the Taiwan Strait on 4 September. Haikui made landfall near Dongshan in
Fujian on the morning of 5 September. It then moved into inland eastern Guangdong and
finally degenerated into an area of low pressure that night.

According to press reports, at least 143 people were injured when Haikui affected
Taiwan. Water and electricity supply to more than 20 000 and 270 000 households were
disrupted respectively. Around 8 000 people were displaced. Economic loss exceeded USD
43 million. In Fujian province, more than 1.59 million people were affected, more than 2 500
houses were damaged and economic loss exceeded RMB 5 billion. Besides, after Haikui has
weakened into an area of low pressure over inland eastern Guangdong, its remnant continued
to move westwards slowly and wreaked havoc in the coastal areas with torrential rain
affecting many places in Guangdong and Guangxi provinces during 5 — 11 September. In
Shenzhen, from the night of 7 September to the morning of 8 September, maximum 2-hour
rainfall of 195.8 millimetres, 3-hour rainfall of 246.8 millimetres, 6-hour rainfall of 349.7
millimetres and 12-hour rainfall of 465.5 millimetres were recorded, all breaking their
respective records since Shenzhen’s meteorological records began in 1952. Many metro
stations were flooded and some of the lines were suspended in Shenzhen. Some flights at
Shenzhen Airport were delayed. Water was discharged from Shenzhen Reservoir in the small
hours on 8 September. In Fujian, Guangdong, Guangxi, Haikui left at least six deaths or missing.
More than three million people were affected and economic loss exceeded RMB 15.8 billion.

In Hong Kong, the Standby Signal No. 1 was issued at 4:40 a.m. on 4 September, when
Haikui was about 610 km east of Hong Kong. Local winds were generally moderate west to
northwesterlies, occasionally fresh offshore and on high ground on that day and during the
day next day. The lowest instantaneous mean sea-level pressure of 1000.7 hPa was recorded
at the Observatory Headquarters at 3:24 p.m. on that day. Haikui came closest to the territory
at around 8 p.m. on 5 September, when it was about 250 km northeast of Hong Kong. As
Haikui weakened into an area of low pressure over inland eastern Guangdong, all tropical
cyclone warning signals were cancelled at 9:40 p.m. on 5 September.

2 defined as the total rainfall recorded at the Hong Kong Observatory Headquarters from the time when a tropical
cyclone was first centred within 600 km of Hong Kong to 72 hours after it had dissipated within or moved outside
600 km of Hong Kong
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Table 3.4.1  Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning
signals for Haikui were in force
0ooo 0oooooooo
Maximum Gust Maximum Hourly Mean Wind
0@oo1.1)
Station (See Fig. 1.1) ao ao
0o (0O/0)| 00/00 | OO oo (0O/0) O0O/00 OO0
Direction Speed | Date/Month | Time Direction Speed | Date/Month | Time
(km/h) (km/h)
0ooo Central Pier OOOO | ENE 29 4/9 2258 0OOO  WNW 18 5/9 11:00
0o Cheung Chau 0000 WNW 44 5/9 07:29 | OO NW 22 5/9 10:00
gooo Cheung Chau Beach 36 4/9 20:45 - - 14 5/9 08:00
oo Green Island oo NW 40 4/9 07:43 | OO NW 28 5/9 09:00
Hong Kong . .
000000 |nernational Airport. 0 0 NE 37 4/9 20:44 OOOO  NNW 24 5/9 11:00
0o Kai Tak 0o NW 29 5/9 17:42 | OO NW 12 5/9 12:00
ooo King’s Park O N 36 4/9 22:03 OOOO NNE 14 4/9 23:00
0ooo Lamma Island oo NW 25 5/9 09:10 OOOO  NNW 15 5/9 09:00
OOO0O0 | NNW 21 5/9 12:00
ooo Lau Fau Shan OOOO  NNE 58 4/9 20:13
OOO00 | NNW 21 5/9 15:00
0o Ngong Ping OOOO  NNE 40 5/9 09:40 OODOO NNE 23 5/9 00:00
oooO | WSw 26 4/9 04:44
_ oooO | WSw 26 4/9 04:45
0o North Point OOooo  WSwW 18 4/9 05:00
ooooO | WSwW 26 4/9 05:06
oooo | WSwW 26 4/9 05:15
oo Peng Chau O N 40 4/9 20:37 | OO NW 24 5/9 08:00
oo Ping Chau 0000 WNW 20 5/9 11:16 |\ OOO0O0  WNW 8 5/9 12:00
0o Sai Kung O N 33 4/9 23:26 O N 17 4/9 11:00
0o Sha Chau O N 58 4/9 20:36 OOO0O  NNW 29 4/9 21:00
O w 4/9 21:00
ooo Sha Lo Wan OO0OO | ENE 30 4/9 20:55
oOooO  WSwW 5/9 07:00
0o Sha Tin 0o NE 24 4/9 22:15| OO NE 4/9 12:00
0o Shek Kong 39 4/9 19:57 - - 12 5/9 13:00
OO00O0O00  StarFerry (Kowloon) | DO OO  WNW 35 5/9 10:28 O w 18 4/9 16:00
0ooo Ta Kwu Ling O N 28 4/9 10:03 \OODOO | NNE 12 4/9 11:00
ooo Tai Mei Tuk 0o NE 43 4/9 22:02| OO NE 19 4/9 22:00
_ OOO0O  NNE 54 4/9 23:32
ooo Tai Mo Shan OODOO | NNE 42 5/9 00:00
OO0OOO NNE 54 4/9 23:38
0ooo Tap Mun East 0000 WNW 43 4/9 18:26 |\ ODOOO  WNW 17 5/9 10:00
ooo Tate’s Cairn OOOO  NNE 57 4/9 22:19 OOOO  NNE 44 4/9 23:00
ooo Tseung Kwan O 0000 | ENE 27 4/9 08:40 | OODODO | ENE 12 4/9 12:00
o _ oo NW 10 4/9 09:00
afufslslslsls TDngtY i Shell Gil O N 39 49 2021 OO NW 10 49 1000
OOoo0  WNW 10 4/9 18:00
Doooog  enMun . oooo | NNE | 34 4/9 2029 DODO WNW @ 12 49 16:00
Government Offices ’ '
ooo Waglan Island 0000 WNW 30 5/9 12:05 0ODOO | NNW 22 5/9 02:00
oooo Wetland Park OO0OO NNW 24 4/9 20:18 OOOO  WSW 4/9 16:00
ooo wong Chuk Hang O w 32 4/9 22:44 0O0OO  NNW 5/9 10:00
ooo@o)yoooo-oooo0 Bluff Head (Stanley), Tai Po Kau — data not available
gooodooo-oooood Cheung Chau Beach, Shek Kong — wind direction not available







103

#8335 85 B, Super Typhoon - \
% MaE Severe Typhoon 1 ’
B& /@ Typhoon —_ [
SFUE E S Severe Tropical Storm  ——— ' “ N
40°N ¥ % & £ Tropical Storm —_— D Pl As
#EE{ESEE Tropical Depression : /
FHRA M REFTRHUE 29 30 -.|| I
(F R L /B GG Voo J 4
Daily Positions at 00 UTC (08 HKT) ; e gt}
BrvNEIE \
Intermediate 6-hourly Positions . I‘ }
) .
30°N : }
— 2| |
B p, " \
Hong Kong Ty ! : }
\ f 1Y . | |
4500y | | |
5 4| V3 31 }
: 1 r/ 219 30
20°N y . -/ | ol s
o ||J.—’ : | ’.C"TO—O-‘I:
) | 1 | \
. . ] l By DOI_:;S%/Q " J l i |
\ | oo | -
_‘ - 1 1& - Haikui .
§ W . \
y | Y {1 [ | |
f 1 } 1 ] I ‘
Al | 71 | |
10°N ',_‘ I “ I ‘
- | | | |
L LT AN ' n ' ‘
HONG KONG OBSERVATORY ' | L | _ | |
5°N — ! — ' ‘
90°E 100°E 110°E 120°E 130°E 140°E 150°E
0 3.4.1a Oo0oooooDoooooooooooE3yoooon

Figure 3.4.1a Track of Haikui (2311): 27 August — 5 September 2023.
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Figure 3.4.1b Approximate location of the centre of the remnant of Haikui on 6 — 8
September 2023.
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Figure 3.4.2a Infra-red satellite imagery at around 11 a.m. on 3 September 2023 when
Haikui was at its peak intensity with an estimated maximum sustained wind
of 175 km/h near its centre.
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[The satellite imagery was originally captured by Himawari-9 Satellite (H-9) of Japan
Meteorological Agency (JMA).]
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Figure 3.4.2b Infra-red satellite imagery at around 8 p.m. on 5 September 2023. Haikui
was closest to the territory at the time, around 250 km northeast of Hong
Kong.
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[The satellite imagery was originally captured by Himawari-9 Satellite (H-9) of Japan
Meteorological Agency (JMA).]
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Figure 3.4.3a Image of radar echoes captured at 11:36 p.m. on 7 September 2023 when
torrential rain was affecting Hong Kong.
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Figure 3.4.3b Image of radar echoes captured at 8:00 a.m. on 8 September 2023. While the
remnant low pressure area associated with Haikui moved to the northwest of
Hong Kong, its associated heavy rain was still affecting the territory.
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Figure 3.4.4  Rainfall distribution on 4 — 8 September 2023 (isohyets are in millimetres).
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Figure 3.4.5 Hourly rainfall recorded at the Hong Kong Observatory Headquarters from
noon on 7 September to 6 p.m. on 8 September 2023.
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0)
Serious flooding in Wong Tai Sin during the rainstorm on 7 — 8 September 2023.
(Courtesy of CRHK News)
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Section4  TROPICAL CYCLONE STATISTICS AND TABLES

TABLE 4.1 is a list of tropical cyclones in 2023 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 2023, 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 2023. 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 2023 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility between
1956 and 2023 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 1956-2023.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting Hong Kong
in 2023, 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 2023.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939 and
1947-2023.

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 2023.  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 2023. The information is based on reports
from various government departments, public utility companies, local newspapers and data provided
by the Hong Kong Federation of Insurers.

TABLE 4.11 presents casualties and damage caused by tropical cyclones in Hong Kong: 1960-2023.
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 2023.
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TABLE 4.1 LIST OF TROPICAL CYCLONES IN THE WESTERN NORTH PACIFIC AND THE SOUTH CHINA SEA IN 2023
D000 0000 @0) 0000
Beginning of track Peak intensity (estimated) End of track DISP- 0 O
: oo oo 00 00 0o Dissipated
noooon Name of tropical cyclone | o e | oo/on oo+| Ppoeston | @ooooy | @ooo) | oo/mo oof|  position ”:iiigmm
Date/Month Time’ DO O [I0 O Winds Pressure Date/Month Time* [L 0 DOD Extratropical
N E (km/h) (hPa) N E

ooooo Tropical Depression - 11 / 04 0000 | 13.7 126.9 45 1002 12 / 04 0600 13.6 123.2 DISP
ogooooo Tropical Storm Sanvu 2301 19 / 04 1800 | 6.4 158.1 75 998 22 / 04 1200 10.1 1544 DISP
oooooo Super Typhoon Mawar 2302 19 / 05 1800 | 5.0 149.3 250 900 02 / 06 1800| 30.0 135.1 XT
oooo Typhoon Guchol 2303 05 / 06 1800 | 13,5 135.0 145 955 12 / 06 1200| 30.6 1395 XT
oooo Typhoon Talim 2304 14 / 07 0300 | 17.7 120.2 140 960 18 / 07 1800| 224 105.7 DISP
ooooooao Super Typhoon Doksuri 2305 20 / 07 1200 | 13.0 132.6 210 915 29 / 07 0000 30.0 1165 DISP
oooooo Super Typhoon Khanun 2306 26 / 07 1800 | 11.0 140.6 195 925 11 / 08 0600| 38.7 125.3 DISP
ooooo Severe Typhoon Lan 2307 07 / 08 1800 | 23.9 149.1 175 940 17 / 08 0000| 44.0 138.7 XT
ooooo Severe Typhoon Dora 2308 12 / 08 0000 | 156 180.0 165 960 15 / 08 1800| 23.6 168.2 DISP
oooooo Super Typhoon Saola 2309 23 / 08 1200 | 19.1 1255 230 915 03 / 09 0600| 21.0 109.3 DISP
00000000 |Severe Tropical Storm Damrey | 2310 23 / 08 1200 | 16.8 150.0 110 980 28 / 08 1800 41.0 14938 XT
ooooo Severe Typhoon Haikui 2311 27 / 08 1200 | 18.3 143.7 175 940 05 / 09 1200| 236 116.2 DISP
O0ODOD0O000O |Severe Tropical Storm Kirogi 2312 29 / 08 1800 | 11.3 154.8 90 988 04 / 09 0000| 318 137.1 DISP
oooooo Tropical Storm Yun-yeung 2313 04 / 09 0600 | 204 130.4 75 995 08 / 09 1200| 335 138.0 XT
ooooo Tropical Depression 24 / 09 1800 | 145 110.7 45 1002 25 / 09 1800 16.3 107.6 DISP
ooooo Severe Typhoon Koinu 2314 28 / 09 1200 | 15.8 138.8 175 945 09 / 10 1200 21.1 1121 DISP
ogoooooo Super Typhoon Bolaven 2315 07 / 10 0000 | 9.6 1545 250 905 14 / 10 0600| 37,5 160.0 XT
oooooo Tropical Storm Sanba 2316 17 / 10 0600 | 158 110.2 85 995 20 / 10 1200 20.2 109.6 DISP
00000000 |Tropical Depression Jelawat 2317 16 / 12 1800 | 6.8 131.1 55 1002 18 / 12 1200| 7.5 1253 DISP

‘O0o0o00O0ooo0
*Times are given in UTC.

8ET
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TABLE4.2  TROPICAL CYCLONE WARNINGS FOR SHIPPING ISSUED IN 2023
oooooooo
oooo Date and time of issue of oo
ooad ooon ooon (oo
ooooood Name of tropical cyclone No. of First warning Last warning Duration
warnings | OO/00 QO*| 00/00 QO"| (hours)
issued | Date/Month Time* [ Date/Month Time*
goooo Tropical Depression 14 11 /4 1200 13 /4 0300 39
oooooad Super Typhoon Mawar 10 30 /5 0000 31/5 0000 24
*gooo * Typhoon Talim 38 14 /7 0300 18 /7 1200 105
*Joooood * Super Typhoon Doksuri 31 24 /7 1800 28 /7 1200 90
oooooad Super Typhoon Khanun 13 2/8 1800 4/8 0600 36
*O00o0ooo * Super Typhoon Saola 86 24 /8 0300 3/9 0900 246
*dOooono * Severe Typhoon Haikui 28 2/9 0900 5/9 1200 75
gooog Tropical Depression 9 24 /9 1800 25 /9 1800 24
*~Jgoon * Severe Typhoon Koinu 55 3/10 0300 9 /10 1500 156
ogooogao Tropical Storm Sanba 30 17 /10 0600 20 /10 1500 81
[0 Total 314 852

*J00000000DO00000ooOo00o0ooooag
* Tropical cyclones for which tropical cyclone warning signals were issued in Hong Kong.
*OooDoooooo

* 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 2023

00 SUMMARY
00 0O Signal [0 O No. of occasions 0 0O O Total duration
0 h 0 min
1 8 183 0
3 6 90 20
8 00O NW 1 15 40
8 U Ssw 0 0 0
8 0O NE 3 24 10
8 0O SE 2 22 20
9 2 6 45
10 1 7 25
O Total 23 349 40
[0 O DETAILS
ooono oo aad
oooooo ooo oo Issued Cancelled
Name of tropical cyclone No. of warning Signal oo/00 oo | oo/00 oo’
bulletins issued Date/Month Time' Date/Month Time’
1 15/07 04:40 16/07 05:40
3 16/07 05:40 17/07 00:40
oooo 81 80 NE 17/07 00:40 17/07 06:40
Typhoon Talim 80 SE 17/07 06:40 17/07 16:20
3 17/07 16:20 18/07 02:40
1 18/07 02:40 18/07 08:40
ooooooo 41 1 26/07 20:40 28/07 12:40
Super Typhoon Doksuri
1 30/08 17:40 31/08 15:40
3 31/08 15:40 01/09 02:40
80 NW 01/09 02:40 01/09 18:20
ooooOooo 85 9 01/09 18:20 01/09 20:15
Super Typhoon Saola 10 01/09 20:15 02/09 03:40
800 SE 02/09 03:40 02/09 16:20
3 02/09 16:20 02/09 20:20
1 02/09 20:20 02/09 23:40
ooooo 43 1 04/09 04:40 05/09 21:40
Severe Typhoon Haikui
1 04/10 21:40 06/10 17:40
oooono 119 3 06/10 17:40 08/10 12:40
Severe Typhoon Koinu 800 NE 08/10 12:40 08/10 19:00
9 08/10 19:00 08/10 23:50
80 NE 08/10 23:50 09/10 11:40
3 09/10 11:40 09/10 14:40
1 09/10 14:40 09/10 16:20

*Doooooooooooooo * 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 - 2023
oo ooad
Signals 1 3 s s sl s 9 10 Total duration
od NW SW NE SE 0 O
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 86 50
2008 8 9 2 2 3 2 1 0 347 0
2009 13 9 1 1 1 2 1 0 255 30
2010 8 3 0 0 0 0 0 0 220 0
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
2018 12 7 0 0 1 1 1 1 422 25
2019 7 3 0 0 1 0 0 0 177 25
2020 6 7 0 0 2 1 1 0 194 45
2021 9 6 0 0 1 1 0 0 282 50
2022 8 8 1 0 2 3 0 0 315 10
2023 8 6 1 0 3 2 2 1 349 40
[0 Total 468 385 31 35 73 60 25 16 17991 34
00 Mean 6.9 5.7 0.5 0.5 11 0.9 0.4 0.2 264 35
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TABLE 4.5 ANNUAL NUMBER OF TROPICAL CYCLONES IN HONG KONG'S AREA OF RESPONSIBILITY AND THE NUMBER THAT NECESSITATED
THE DISPLAY OF TROPICAL CYCLONE WARNING SIGNALS IN HONG KONG : 1956 - 2023
oad gooooooobooooooooa goodooobooooobooboooooooooa
Year Annual number of tropical cyclones Annual number of tropical cyclones necessitating
in Hong Kong's area of responsibility the display of signals in Hong Kong

1956 23 5
1957 12 6
1958 15 5
1959 18 2
1960 18 9
1961 24 6
1962 20 4
1963 13 4
1964 26 10
1965 16 6
1966 17 6
1967 17 8
1968 12 6
1969 11 4
1970 20 6
1971 20 9
1972 15 5
1973 17 9
1974 21 11
1975 12 7
1976 10 5
1977 10 8
1978 20 8
1979 18 6
1980 17 10
1981 15 5
1982 16 5
1983 15 7
1984 14 5
1985 15 5
1986 16 4
1987 12 5
1988 17 6
1989 17 7
1990 18 6
1991 14 6
1992 11 5
1993 14 9
1994 20 4
1995 17 8
1996 15 7
1997 10 2
1998 15 5
1999 12 8
2000 20 7
2001 14 6
2002 10 3
2003 12 4
2004 15 3
2005 15 3
2006 16 7
2007 12 2
2008 17 6
2009 17 8
2010 11 5
2011 12 5
2012 14 5
2013 19 7
2014 10 4
2015 13 3
2016 15 9
2017 22 7
2018 17 6
2019 15 5
2020 18 5
2021 17 8
2022 13 6
2023 10 5

00 Mean 15.6 5.9
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TABLE 4.6 DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956 - 2023
gooo goooad
0o Duration of each occasion Total duration per year
oo Number oad oad oo aad oad oad
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions a 0 a 0 0 0 a 0 a 0 a 0
h min h min h min h min h min h min
0ooon 417 43 9 161 0 4 30 264 35 570 15 36 35
1 or higher
(OO0OTIda, | (DODOO
(1964) (1959)
1964) T.D., 2000)
0ooon 280 29 31 124 15 4 5 121 33 306 35 15 5
3 or higher
oo ™ goooad
( ary, | ( (1974) (2004)
1960) T.D., 2006)
0ooon 107 14 54 66 50 2 40 23 27 100 55 0 0
8 or higher
oo ™ od w
( ary, | ( ynne, (1964)
1960) 1984)
800 NwW 31 6 10 15 45 1 30 2 49 18 0 0 0
800 sw 35 4 58 10 45 2 0 2 33 16 10 0 0
80 O NE 73 7 49 35 35 1 35 8 23 40 20 0 0
80 0O SE 60 7 57 22 0 0 20 7 1 31 30 0 0
0ooon 26 7 3 12 25 2 0 2 42 19 25 0 0
9 or higher
(O O York, (O 0 Dujuan,
(1964)
1999) 2003)
16 6 30 11 0 2 30 1 32 12 10 0 0
oad
10 (O O York, (OO0 Alice,
(1964)
1999) 1961)

oO0()boooooOooooOoooboooooo

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 2023

gooooooooo
ooooooo 0oooo@ooon) ooooo@)
Nearest approach to Hong Kong Minimum M.S.L. pressure (hPa) Maximum storm surge (metres)
at the Hong Kong Observatory
aooo oooo
oo
alalals oooo oo
Name of o 0oo Cooo) st | gog D00 | ooo | ooo | ooo
tropical cyclone 0o 0o oo - (©0) (Coooono) Estimated | U U uh Jo” gog Quarr 0 Tai Miu TaiPo | TsimBei | Waglan
Month | Date | Hour* | Direction | Distance minimum | Month | Date Hour* y Shek Pik . g
Movement Hourly Bay Wan Kau Tsui Island
(km) central
(km/h)
pressure
(hPa)
= 03:34 - 03:37# 994.1
T DhD DTDI. 7 17 09:00 o ES\?VD 250 18 ﬁvi\[/t’jaﬁ 965 7 17 0.54 0.63 0.59 0.73 0.63
yphoon falim 04:00 994.6
0528 - 05:32# 995.2
S . DTDhD . g i ) 7 28 02:00 E 500 26 :l[\[l: 930 7 28 0.35 0.28 0.38 0.48 0.40
uper Typhoon Doksuri 05:00 995.3
21:45 986.7
S oo DhD . S | 9 1 21:00 Hood 40 16 Eﬁsﬁﬁ 945 9 1 0.76 0.72 0.91 1.48 0.73
uper Typ 0oon s>aola SSE WSW 21001 22:00 087.8
15:24 - 15:25# 1000.7
. DhD H Ui 9 5 20:00 0o 250 8 PHrA P 1000 9 4 0.29 0.23 0.29 0.39 0.32
Severe Typhoon Haikui NE WSW 16:00, 17:00 1001.0
14:54 - 15:57# 1005.1
= DhD - . 10 8 20:00 H 70 6 7 955 10 5 0.50 0.58 0.53 0.56 0.65 0.56
Severe Typhoon Koinu S w 15:00, 16:00 1005.2

*J000000o0ooooooono * Hong Kong Time (UTC + 8 hours )
#0000000000 # First and last time recorded
-gooao - data not available

124"



O47 (O) TABLE 4.7  (cont'd)
goeo0noooooOooOO goiooo0ooooooon gooooooaoad
oooo (COooon) (Cooon) (Cooono)
oo oo 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 oono oopooodo ooo oono oooooo ooo oono oooooo ooao
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
oooo . 7 . 41 o 51 . 75 . 45 - 57 . 80 o 78 - 83 . 96
Typhoon Talim E E E E E E E E E
goooood . - 14 a o a 27 18 a 30 oad . good 32 gooo m oo 52
Super Typhoon Doksuri NNE E E NNE E NE ESE ENE NE
Doooon 8 51 Hoon 71 154 58 Hood 75 0o 159 121 Hood 105 183
Super Typhoon Saola NNE ENE NNE NNE ENE NE NNE ENE NNE
googoo . 9 14 good o goog 23 18 goog 27 good 2% a 36 ad 37 good 30
Severe Typhoon Haikui NNE NNW NNW NNE NNE WNW N NE WNW
ooooo booo, gooad aad aad gooo oo gooad oo
. 10 0o 32 36 90 36 40 94 78 59 111
Severe Typhoon Koinu NNE.NE NNE NE NE NNE NE NNE NNE NE

Sv1
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TABLE4.8.1  RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM OF HONG KONG IN 2023
gooooo
0 odeood O gooooooooo@ao)
gooooo Rainfall at the Hong Kong Observatory (mm)
ooog Period when tropical
oo cyclone within 600 km () (i) (iii) (iv) (i) + (iv)
Name of of Hong Kong gopoeooddn OoT,00 OoT,00 071,00 0O Total
tropical cyclone (T, — Ty within 600 km 024000 048000 072000 T, —
goo/00 gox* of Hong Kong 24-hour period | 48-hour period | 72-hour period | (Tp+72 0 O hours)
Date/Month  Time* (T, =Ty after T, after T, after T,
qoo0o (T) 15/7 1500
. - 43.2 7.9 12.8 12.8 56.0
Typhoon Talim
(T,) 18/7 1100
goooooo (Ty) 27/7 0800
Super Typhoon - 6.9 8.4 21.7 715 84.4
Doksuri (T,) 28/7 1700
(Ty) 30/8 1700
noooou - 179.8 0.0 04" 04 180.2
Super Typhoon Saola
(T) 3/9 1400
ooooo (T,) 3/9 2300
Severe Typhoon - 04" 0.0 5.8 640.7 641.1
Haikui (T,) 5/9 2000
goooo (T) 5710 1400
Severe Typhoon - 462.7 3.4 34 34 466.1
Koinu (T,)  9/10 2000
oooooo? (Ty) 19/10 1500
. oo oo oo
Tropical Storm Sanba - 0.4 0.4
Trace Trace Trace
# (T) 20/10 2000
0 Total 1427.8

*00000oooooboobooooo
#0000000000000000O00OO0O0ODOODODO
T, 0000000000060 0OOODOOODO

T, 00000O0oO0eoo OO DOOOOOODODOOODO

+ 000000000000 000b00Db0bO0oo4b 0 bODOD

* Hong Kong Time

# 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.

(UTC+8hours) .

T, The time when a tropical cyclone was dissipated within or moved outside 600 km of Hong Kong.
+ Rainfall amount of Severe Typhoon Haikui overlapped the rainfall amount of Super Typhoon Saola by 0.4 mm.
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TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884 - 1939, 1947 - 2023)

gooo oooooooooo@o)
Tropical Cyclone Rainfall at the Hong Kong Observatory (mm)
(i) (ii) (iii) (iv) (i) +(iv)
gooeood oT,000 01,000 oT,000 O Total
oo oo ud within 600 km 24000 48000 72000 T —
Year | Month Name of Hong Kong 24-hour period | 48-hour period | 72-hour period | (T,+72 0 O hours)
(T—Ty) after T, after T, after T,
2023 9 00  Haikui 04" 0.0 5.8 640.7 641.1
1999 8 gd Sam 368.1 178.9 248.1 248.4 616.5
1926 7 0000 TC 34.8* 534.0 561.1 % 562.2 * 597.0
1916 6 0000 TC 4948 * 271.9% 50.4 # 67.2% 562.0
1965 9 000 Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 OoooO Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 RN Ellen 90.7 394.2 421.0 425.4 516.1
1993 9 od Dot 459.6 37.9 37.9 37.9 497.5
1982 8 RN Dot 41.2 3225 403.1 450.5 491.7
2016 10 OO0 Sarika 195.6 223.2 223.2 295.7° 491.3

T,-00000000000e00000C00OOODOO

T,-0000000e00o0 0 O0O0O0DOOODOOOODOOO
# 0000O0OOOODOOOOOOOMOUOOOOOODOeOODOODOOODOOOUOODOOODOOOOO

+

O@O@MWOODD0D0D0D0D0000000000
0007250000000000000000

t+ 0oUo40000000O0ODOODODOOOO

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.

#

+

++ 0.4 mm of rainfall overlapped with the rainfall of Super Typhoon Saola.

72.5 mm of rainfall overlapped with the rainfall of Super Typhoon Haima.

For years prior to 1961, column (i) is the sum of daily rainfall on those days when a tropical cyclone was centred within 600 km
of Hong Kong, columns (ii) to (iv) show respectively the accumulated daily rainfall on the following one to three days.
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TABLE 4.9 TYPHOONS REQUIRING THE ISSUING OF THE HURRICANE SIGNAL NO. 10 DURING THE PERIOD 1946 - 2023

gbobooboboboboboboboobobobooobo

oooog
oo gooooooo gooog goeo0OOoOopDOOOO obooooooog
oo Nearest approach (Cooo) (Coooo) (Cooooo)
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 0od 0oad 0od
go/00 oo oo (0O0)|ooo 00O |(ooooo ooo oo # ooo oo ooo oo gooog ooo oo # goo oo ooo oo
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 5] 70 985.7 - oo - - - - - - - - - - - - -
S NE
oooo 22 /9 1957 oo 55 986.2 9843 |DDOO 115 - oooo 72 O 113 - - - O 187 - 0000 158 | DO0O 185 - - -
Gloria SW ESE ESE E E ENE ENE
oo 9 /6 1960 | 0O OO 10 974.3 9738 |0OOO 9 - oooo 92 000D 112 - - - oooo 191 - 00 164 0000 194 - - -
Mary WNW SSE SSE SSW SSE SE SSW
ooo 19 /5 1961 0 981.6 9811 |OOOO 83 - 5] 70 | 0000 90 OOOO 76 - - u} 166 - oooo 139 OO0 128 |[0OO0 135 - -
Alice ENE E ESE ENE E ENE SW ENE
oo 1 /9 1962 | 0000 20 955.1 953.2 O 133 - u] 108 oo 148 oo 118 oo 189 - O 259 - O 229 | 0OOO 216 00 232 | 0000 284 -
Wanda SSW N N NW NW SE N N NNW NW ESE
oo 5 /9 1964 oo 30 971.0 968.2 u} 110 - 5] 118 | 0000 148 00 113 | 0000 167 - oooo 227 - oo 203 5] 230 (0000 216 u} 268 -
Ruby SW E N ENE NE ESE NNE NW E NNE E
oo 13 /10 1964 u] 35 978.9 9773 |0DOO 88 - u] 67 O 117 |0000 9 | 0000 157 - O 175 - O 198 u] 184 |00O0 205 oo 220 -
Dot E NNW N N NNW NNE N N N WNW NE
oo 21 /8 1968 0 968.7 968.6 u} 68 - 5] 75 0000 124 0000 9 | 0000 126 - u} 133 - u} 151 00 209 0000 167 | 0000 203 -
Shirley N N NNE SSW NNE N N NE SSW NNE
oo 17 /8 1971 | 0000 20 984.5 982.8 oo 103 - 00 122 | 0000 140 oo 131 5] 148 - oooo 224 - OO00 211 | 0000 189 00 194 u} 221 -
Rose WSwW SE SE ESE SE S ESE ESE ESE SE s
oo 14 /10 1975 5] 50 996.4 9962 |0OOO 58 u} 75 0000 67 | 0DO0OD 118 u] 106 oo 130 | ODOOO 118 OO 140 u} 137 u} 140 0000 176 00 158 | 0000 180 oo 167
Elsie S ENE N NNW NNE N NE NNW NE N N ENE NE NNE NE
oo 2 /8 1979 | 0OOO 10 961.8 961.6 O 75 |0000 79 u] 115 00 144 | 0000 117 oo 115 O 108 O 175 | 0000 166 |[0O00 182 00 198 |0000 185 | 0000 229 0 167
Hope NNW w WNW w sw SSW NW w w WNW WNW sw WswW WNW w
oo 9 /9 1983 oo 45 983.9 983.1 u} 92 u} 88 5] 112 | 0000 169 0000 171 5] 126 u} 137 u} 185 u} 167 u} 203 u] 227 (0000 238 0000 218 0 220*
Ellen SW E E E ESE ESE E S E E E E SSE ENE S
oo 16 /9 1999 | 0O OO 20 976.8 976.1 u} 63 u} 68 (000D s9 |OOOO 153 |00O0O 113 - - u} 137 | D000 149 (0000 142 | 0000 234 oo 182 - -
York SSW E N NNE NNE NNE E NNE ENE NNE NE
ooo 24 /7 2012 oo 100 986.3 986.0 O 56 |0000 S6 (0000 70 O 108 | 0000 128 u] 117 oo 92 D000 117 | 0000 110 O 135 | 0000 149 u] 184 | 0000 166 oo 1ss
Vicente SW E ESE ESE E ESE E NE ESE ESE E ESE E ESE NE
oo 23 /8 2017 60 986.7 986.3 62 54 67 137 128 118 - 122 113 130 193 171 187 -
Hato SSW ESE ESE E ESE ENE ESE NE E SE NE
oo 16 /9 2018 | 0O OO 100 977.6 977.0 O 81 O 70 (D000 81 oo 161 u] 157 | 0000 166 oo 128 O 169 | 0000 161 (0000 142 oo 220 5] 212 |0000 256 (0000 229
Mangkhut SSW E E ESE NE E ENE NE E NNE ENE NE E ENE NNE
gooo,
oo 1 /9 2023 | OOOO 40 987.8 986.7 ] 62 |00OOO 51 |0O0O,0O 50 | OO0O0O 154 (0000 116 oo 135 | 0000 127 ] 122 oooo 121 oo 117 | 0000 183 |0000O 171 |00O0O0O 183 (0000 180
Saola SSE E NNE NW,E NNE NNE ENE, NE NNE E NNE NE NNE NNE ENE NNE

#000000000000C0O00OCO0O0OO0O0OO0O0OOOOO0OCOOOCOOOCOOOCOOOOOOOOOOO0O0O0A0

# 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.

*0Jo00o0ooooooooon

* Estimated, exceeding upper limit of anemogram.

Kai Tak anemometer station started operation on 4 September 1998.

871
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TABLE 4.11 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960 - 2023
oooag OOoO00oO0Ooo|oooooa
oo go/o00 Name of gooad nood nobo nood oo ooooo oood
Year Date / Month tropical cyclone oo Persons Persons | Persons Ocean-going | Small craft sunk | Small craft
dead missing injured | vessels in trouble or wrecked damaged
1960 4/6 - 12/6 T. Mary oad 45 11 127 6 352 462
1961 17/5 - 21/5 T. Alice oood 4 0 20 * * *
7/9 - 10/9 S.T.S. Olga oad 7 0 0 0 1 0
1962 | 28/8 - 2/9 T. Wanda oad 130 53 * 36 1297 756
1963 1/9 - 9/9 T. Faye oad 3 0 51 0 2 0
1964 | 26 /5 - 28/5 T. Viola oood 0 0 41 5 18 18
2/8 - 9/8 T. Ida oad 5 4 56 3 7 60
2/9 - 6/9 T. Ruby oad 38 6 300 20 32 282
4/9 - 10/9 T. Sally oad 9 0 24 0 0 0
7/10 - 13/10 T. Dot oad 26 10 85 2 31 59
1965 6/7 - 16/7 T. Freda ooad 2 0 16 0 1 0
25/9 - 28/9 T.S. Agnes oood 5 0 3 0 0 0
1966 | 12/7 - 14/7 S.T.S. Lola oad 1 0 6 0 * 6
1967 | 19/8 - 22/8 S.T.S. Kate oad 0 0 3 3 1 0
1968 | 17/8 - 22/8 T. Shirley oad 0 0 4 1 * 3
1969 | 22/7 - 29/7 T. Viola oood 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 oood 0 0 0 2 0 *
1971 | 15/6 - 18/6 T. Freda ooad 2 0 30 8 0 0
16/7 - 22/7 T. Lucy oad 0 0 38 10 2 13
10/8 - 17/8 T. Rose oad 110 5 286 33 303 *
1972 4/11 - 9/11 T. Pamela oood 1 0 8 3 0 0
1973 | 14/7 - 20/7 T. Dot oad 1 0 38 14 * *
1974 7/6 - 14/6 T. Dinah oad 0 0 0 1 * *
18/7 - 22/7 T. Ivy oad 0 0 0 2 * *
15/10 - 19 /10 T. Carmen oo 1 0 0 5 * *
21 /10 - 27 /10 T. Della oad 0 0 0 2 * *
1975 10/8 - 14/8 T.D. - - 2 1 0 3 1 *
9/10 - 14 /10 T. Elsie oad 0 0 46 7 2 1
16 /10 - 23 /10 S.T.S. Flossie oood 0 0 0 1 * *
1976 | 22/6 - 4/7 T. Ruby oad 3 2 2 0 0 0
21/7 - 26/7 S.T.S. Violet oood 2 1 1 0 0 0
5/8 - 6/8 S.T.S. Clara oad 0 0 4 0 0 0
21/8 - 24/8 T.S. Ellen oad 27 3 65 0 4 7
15/9 - 21/9 T. Iris ooad 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 oad 0 0 1 1 0 0
22/9 - 25/9 S.T.S. Freda oood 1 0 37 2 0 0
1978 | 24/7 - 30/7 S.T.S. Agnes ooad 3 0 134 0 25 42
9/8 - 12/8 T.S. Bonnie oad 0 0 0 2 0 0
23/8 - 28/8 S.T.S. Elaine oad 1 0 51 8 5 8
22/9 - 26/9 S.T.S. Kit oad 0 7 0 0 1 0
7/10 - 16 /10 S.T.S. Nina oad 0 0 2 0 0 0
17 /10 - 29 /10 T. Rita oad 0 0 3 1 5 0
1979 1/7 - 6/7 T. Ellis ooad 0 0 0 0 2 0
26/7 - 30/7 T.S. Gordon oad 0 0 0 0 2 0
28/7 - 3/8 T. Hope oad 12 0 260 29 167 207
6/8 - 9/8 T.D. - - 0 0 0 0 3 0
16/9 - 24/9 S.T.S. Mac oad 1 0 67 2 12 0
1980 5/7 - 12/7 S.T.S. Ida oad 0 0 0 1 0 0
18/7 - 23/7 T. Joe oad 2 1 59 4 0 1
20/7 - 28/7 T. Kim oad 0 0 0 0 2 1
29 /10 - 2/11 T.S. Cary oad 0 0 0 0 0 2
1981 3/7 - 717 S.T.S. Lynn oad 0 0 32 0 0 3
1982 | 27/6 - 2/7 T.S. Tess oad 0 0 16 0 1 0
22/7 - 30/7 T. Andy oad 0 0 0 0 0 1
5/9 - 16/9 T. Irving oad 0 0 0 0 0 2
1983 12/7 - 19/7 T. Vera oad 0 0 0 0 1 0
29/8 - 9/9 T. Ellen oad 10 12 333 44 135 225
10 /10 - 14 /10 T. Joe oad 0 0 58 2 0 3
20 /10 - 26 /10 S.T.S. Lex oad 0 0 0 0 0 1
1984 | 27/8 - 7/9 T. lke oad 0 0 1 0 0 0
1985 | 19/6 - 25/6 T. Hal oad 0 1 13 0 4 2
1/9 - 71/9 T. Tess oad 2 0 12 6 1 3
13 /10 - 22/10 T. Dot oad 0 0 1 0 0 0
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TABLE 4.11 (cont'd)
0oooo oooo oooo oooo Doooooo|joooooa
oo go/o0 Name of ooood oo ooooo oood
Year Date / Month tropical cyclone oogd Persons Persons Persons Ocean-going Small craft sunk | Small craft
dead missing injured | vessels in trouble or wrecked damaged
1986 3/7 - 1277 T.  Peggy od 1 0 26 3 0 3
9/8 - 12/8 T.D. - - 0 0 3 0 1 5
18/8 - 6/9 T.  Wayne oo 3 1 15+ 0 3 0
11 /10 - 19 /10 T. Ellen ogd 0 0 4 1 2 1
1987 | 16 /10 - 27 /10 T. Lynn oo 0 0 1 0 0 0
1988 | 14/7 - 20/7 T. Warren oad 0 1 12 1 2 1
19/9 - 22/9 T. Kit oo 0 0 0 0 0 1
18 /10 - 23 /10 T. Pat od 2 0 1 0 0 0
21 /10 - 29 /10 T. Ruby oo 0 0 4 0 0 0
1989 | 16 /5 - 21/5 T.  Brenda ooo 6 1 119 0 3 5
11/7 - 19/7 T.  Gordon oo 2 0 31 1 0 8
8 /10 - 14 /10 T. Dan ogd 0 0 0 1 0 1
1990 | 15/5 - 19/5 T.  Marian ooo 0 0 0 0 0 1
15/6 - 19/6 S.T.S. Nathan od 5 1 1 1 0 2
21/6 - 30/6 T.  Percy oo 1 0 0 0 0 0
271/7 - 31/7 S.T.S. Tasha oad 0 0 1 0 1 0
25/8 - 30/8 T.  Becky oo 0 1 0 0 0 0
10/9 - 20/9 T Ed od 0 0 1 0 0 0
1991 | 15/7 - 20/7 T Amy oo 0 0 1 1 0 2
20/7 - 2417 S.T.S. Brendan oood 0 0 17 1 1 13
13/8 - 18/8 T. Fred ooo 0 0 0 0 1 0
1992 9/7 - 14177 T. Eli oad 0 0 23 0 0 1
17/7 - 18/7 TS. Faye oo 2 0 24 1 0 3
19/7 - 23/7 S.T.S. Gary od 0 0 18 2 0 0
1993 | 21/6 - 28/6 T.  Koryn oo 0 0 183 0 0 2
16/8 - 21/8 T. Tasha od 0 0 35 0 0 7
9/9 - 14/9 T.  Abe oo 1 0 0 0 0 0
15/9 - 17/9 S.T.S. Becky od 1 0 130 0 0 10
23/9 - 27/9 T. Dot oo 0 1 48 0 1 0
28 /10 - 5/11 T. Ira ogd 2 0 30 0 1 0
1994 | 23/6 - 25/6 T.S. Sharon oo 0 0 5 0 1 1
25/8 - 29/8 S.T.S. Harry ogd 1 0 2 0 0 2
1995 7/8 - 12/8 S.T.S. Helen oo 3 0 35 0 0 0
25/8 - 1/9 T. Kent od 0 0 5 0 0 0
28/9 - 4/10 T.  Sibyl oo 0 0 14 0 0 0
1996 5/9 - 10/9 T. Sally od 2 0 4 0 0 0
18/9 - 23/9 S.T.S. Willie oo 0 1 0 0 0 0
1997 | 31/7 - 3/8 T.  Victor ooo 1 0 58 0 0 0
20/8 - 23/8 T. Zita oo 0 0 3 0 0 0
1998 7/8 - 11/8 S.T.S. Penny oad 1 0 1 0 0 0
12/9 - 14/9 T.D. - - 0 0 10 0 0 0
15 /10 - 27 /10 T. Babs od 0 0 14 0 0 0
1999 | 28/4 - 2/5 T. Leo oo 0 0 14 0 0 0
2/6 - 81/6 T.  Maggie od 0 0 5 0 2 0
25/7 - 28177 T.S. - - 0 0 18 0 0 0
19/8 - 23/8 T. Sam od 4 0 328 0 0 0
12/9 - 17/9 T.  York oo 2 0 500 3 * *
24/9 - 26/9 S.T.S. Cam od 1 0 23 0 0 0
2000 | 15/7 - 16/7 T.D. - - 0 1 6 0 0 0
27/8 - 1/9 S.T.S. Maria ooo 2 0 0 0 0 0
5/9 - 10/9 T. Wukong [O0O 0 0 1 0 0 1
2001 | 30/6 - 3/7 T.  Durian od 0 0 1 0 0 0
1/7 - 81/7 T.  Utor oo 1 0 1 0 1 0
23/7 - 26177 T.  Yutu od 0 0 10 0 0 0
28/8 - 1/9 T.S. Fitow oo 2 0 0 0 0 0
2002 | 15/8 - 20/8 S.T.S. Vongfong |00 0 0 2 0 0 1
10/9 - 13/9 S.T.S. Hagupit [0OO 0 0 32 0 0 3
2003 | 16 /7 - 23/7 S.T.S. Koni oad 0 0 15 0 0 0
17/7 - 251/7 T.  Imbudo ooo 1 0 45 0 2 8
17/8 - 26/8 T. Krovanh oood 0 0 11 0 0 2
29/8 - 3/9 T.  Dujuan oo 0 4 24 0 1 4
2004 | 14/7 - 16/7 T.S. Kompasu |00 0 0 12 0 0 0
2005 | 10/8 - 14/8 S.T.S. Sanvu oo 0 0 0 0 0 1
16/9 - 19/9 T.S. Vicente ooo 2 0 0 0 0 0
21/9 - 28/9 T. Damrey [O0O 0 0 5 0 0 1
2006 9/5 - 18/5 T. Chanchu |O0O 0 0 6 0 1 0
27/6 - 29/6 T.S. Jelawat ooo 1 0 0 0 0 0
31/7 - 4/8 T. Prapiroon |0 OO 0 0 8 0 1 4
6/8 - 10/8 S.T.S. Bopha oo 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 |0 0O0O 0 0 4 0 0 0
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TABLE 4.11 (cont'd)
gooo goooboob|jboboonboog
oo oo/00 Name of ooogd oooo nooo nooo oo goooo ooo
Year Date / Month tropical cyclone od Persons Persons Persons Ocean-going Small craft sunk | Small craft
dead missing injured | vessels in trouble or wrecked damaged
2007 5/8 - 11/8 S.T.S. Pabuk oo 1 0 17 0 0 0
2008 | 15/4 - 20/4 T.  Neoguri |O00O 0 0 2 0 0 0
18/6 - 26/6 T. Fengshen |OO 0 0 17 0 0 0
4/8 - 8/8 S.T.S. Kammuri [O00O 0 0 37 0 0 0
17/8 - 23/8 T.  Nuri oo 2 0 112 0 0 0
19/9 - 25/9 T. Hagupit |[0DOO 0 0 58 0 10 0
2009 | 15/7 - 19/7 T.  Molave ooo 0 0 5 0 3 0
1/8 - 9/8 S.T.S. Goni oo 4 0 10 0 1 0
9/9 - 12/9 T.S. Mujigae |00 0 0 1 0 0 0
12/9 - 16/9 T.  Koppu oo 0 0 74 0 0 0
2010 | 19/7 - 23/7 T. Chanthu |OO 4 0 30 0 0 0
2011 | 18/6 - 25/6 T.S. Haima oo 0 0 3 0 1 0
25/7 - 31/7 ST.S. Nock-ten |OO 0 0 4 0 0 1
23/9 - 1/10 T.  Nesat oo 0 0 26 0 1 1
27/9 - 5/10 S.T. Nalgae oo 0 0 1 0 0 0
2012 | 26 /6 - 30/6 T.S.  Doksuri ooo 0 0 2 0 1 0
20/7 - 25/7 S.T.  Vicente ooo 0 0 138 0 1 0
12/8 - 18/8 T.  Kai-tak oo 0 0 1 0 0 0
18/8 - 30/8 S.T. Tembin oo 1 0 1 0 0 0
2013 9/8 - 16/8 | SuperT. Utor oo 0 1 9 0 0 0
17/9 - 23/9 |[SuperT. Usagi oo 0 0 17 0 0 1
2014 | 14/6 - 15/6 T.S.  Hagibis ooo 0 0 1 0 0 0
14/9 - 17/9 T. Kalmaegi |0 O 0 0 29 0 0 0
2016 | 31/7 - 2/8 T. Nida oo 0 0 12 0 0 0
16 /10 - 18 /10 | SuperT. Sarika ooo 0 1 2 0 0 0
20 /10 - 21 /10 | SuperT. Haima oo 0 0 13 0 0 3
2017 | 11/6 - 13/6 STS. Merbok |OO 0 0 10 0 0 2
22/7 - 23/7 T.S. Roke oo 0 0 0 0 0 2
22/8 - 23/8 |SuperT. Hato oo 0 0 129 1 0 36
26/8 - 27/8 S.T.S. Pakhar oo 0 0 62 0 0 15
2/9 - 4/9 ST.S. Mawar oo 0 0 0 0 0 8
14 /10 - 16 /10 S.T. Khanun oo 0 0 22 0 0 3
2018 5/6 - 8/6 T.S.  Ewiniar ooo 0 0 1 0 0 6
17/7 - 24177 T.S. Son-Tinh |O0O 0 0 2 0 0 1
9/8 - 15/8 STS. Bebinca |0DO0O 0 0 1 0 0 13
11/9 - 13/9 T.S. Barijat ooo 0 0 0 0 0 2
14 /9 - 17/9 | SuperT. Mangkhut |O O 0 0 458 0 0 708
31/10 - 2 /11 |SuperT. Yutu oo 1 0 0 0 0 2
2019 2/7 - 31/7 T.D. Mun oo 0 0 0 0 0 2
30/7 - 3/8 T.S. Wipha oo 0 0 20 0 0 8
24/8 - 25/8 S.T.S. Bailu oo 0 0 0 0 0 2
2020 | 12/6 - 141/6 T.S.  Nuri oo 1 0 1 0 1 5
31/7 - 1/8 T.S.  Sinlaku ooo 0 0 4 0 0 4
18/8 - 19/8 T.  Higos ooo 0 0 7 0 0 0
11 /10 - 14 /10 T.S. Nangka oo 0 0 3 0 0 2
22 /10 - 24 /10 T.  Saudel ooo 0 0 0 0 0 1
2021 6/7 - T1/7 T.D. - - 0 0 0 0 0 2
18/7 - 20/7 T. Cempaka |[0O0O 1 0 0 0 0 6
2/8 - 41/8 T.S.  Lupit oo 0 0 0 0 0 2
8 /10 - 10 /10 T.S. Lionrock |ODO0O 2 0 14 0 0 7
12 /10 - 14 /10 T.  Kompasu |00 0 0 20 0 0 1
2022 | 29/6 - 3/7 T. Chaba oo 0 0 3 0 0 7
9/8 - 10/8 T.S.  Mulan oo 0 0 0 0 0 2
23/8 - 25/8 T.  Ma-on oo 0 0 1 0 0 3
16 /10 - 18 /10 T.  Nesat oo 0 0 8 0 0 0
30/10 - 3/11 | S.T.S. Nalgae oo 0 0 1 0 2 0
2023 | 15/7 - 18/7 T. Talim oo 0 0 9 0 0 5
30/8 - 2/9 |SuperT. Saola oo 0 0 86 0 0 19
4/9 - 8/9 ST. Hakui* [ODO* 2 0 144 0 0 2
4/10 - 9/10 S.T. Koinu oo 0 0 29 0 0 6

O0: JoobooooooooboooobooboOoooooooooobooooboboooDboooon
*0ooo
+00000

#000000000O
Based on information supplied by relevant government departments and public utility companies. Damage reports in the local press were also
examined and collated.

N.B.:

* Data unavailable.
+ Struck by lightning.
# Including rainstorm associated with its remnant
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TABLE 4.12  VERIFICATION OF THE TROPICAL CYCLONE TRACK FORECASTS ISSUED BY THE HONG KONG OBSERVATORY IN 2023 (ERROR IN THE UNIT OF KM)

24000000 48000000 72000000 00O OO ooononoo
oooo Name of 00 O D.D O | 24-hour forecast position | 48-hour forecast position | 72-hour forecast position | 96-hour forecast position |120-hour forecast position
0o tropical cyclone Code '\I/'ni:;:i? 0000 | 0000 | 0000 | 0000 | 0000 |o0ooo |oo0odo |oooo |oooo | oooo
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
oo Mawar 2302 SuperT. 39 28 123 24 223 20 329 16 436 12
oo Guchol 2303 T. 45 24 90 20 167 16 247 12 373 8
oo Talim 2304 T. 41 15 57 11 91 7 186 3 - -
ooo Doksuri 2305 SuperT. 48 30 72 26 117 22 167 18 165 14
oo Khanun 2306 SuperT. 58 57 100 54 159 50 261 46 450 37
oa Lan 2307 S.T. 37 12 60 10 63 6 101 2 -
oo Saola 2309 SuperT. 65 39 122 35 173 31 241 27 334 23
oa Haikui 2311 S.T. 119 28 260 24 441 20 692 16 1073 12
od Kirogi 2312 S.T.S. - - - - - - - - - -
oo Yun-yeung 2313 T.S. 198 14 336 10 551 6 912 2 - -
oo Koinu 2314 S.T. 60 38 108 34 126 30 123 26 137 22
oo Sanba 2316 T.S. 91 10 213 6 306 2 - - - -
ooo Jelawat 2317 T.D. 288 3 - - - - - - - -
00000 (40110 0120) [Tropical Depression (11 - 12 Apr) - T.D. 121 1 - - - - - - - -
00000 (90250 O 260) |Tropical Depression (25 - 26 Sep) - T.D. 76 1 - - - - - - - -

0000 AverageError 70 126 193 278 397
0000 Total number of forecasts 300 254 210 168 128

oo

1.00000000000000D07036000011000 4000 000000000000000000o00000600120018000000000
2000000000000000(@COOO)YOoO0ODOOoOoDOOOObOOoOOO

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.
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.

€qT
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0on dobddbdooobooooooan

gobobobbodooogobobbobbbodoobbodooobsstidgioeon
gl oooogoogobooboooogoobbobbooooon

afsfsis)sls O
ooooo (0000000000) 155
0ooooo (2301) 155
0ooooo (2302) 156
aflalaln (2303) 157
aflalaln (2304) 158
Ooooooo  (2305) 159
000000 (2306) 160
ooooo (2307) 162
ooooo (2308) 163
ooooon (2309) 164
00000000 (2310) 165
ooooo (2311) 166
00000000 (2312) 167
ooooon (2313) 168
ooooo (000000000 000) 168
ooooo (2314) 169
0000000 (2315) 170
0ooooo (2316) 171
00000000 (2317) 17

Jobbodopowoobobbogdbbbuodbioonbbro4dnnbsed
goggoobobbodoooooon-

(@ T.D. . 0Doooo
(b) T.S.: - 0DooO

() ST.S. - ODooooo
d) T - 00

(€) S.T. - 0ooO

() SuperT.. - OOOO
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Section5 TROPICAL CYCLONE POSITION AND INTENSITY DATA, 2023

Six-hourly position and intensity data are tabulated in this section for the following tropical
cyclones in 2023 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 of 11 — 12 April 155
Super Typhoon Sanvu (2301) 155
Super Typhoon Mawar (2302) 156
Typhoon Guchol (2303) 157
Typhoon Talim (2304) 158
Super Typhoon Doksuri (2305) 159
Super Typhoon Khanun (2306) 160
Severe Typhoon Lan (2307) 162
Severe Typhoon Dora (2308) 163
Super Typhoon Saola (2309) 164
Severe Tropical Storm Damrey (2310) 165
Severe Typhoon Haikui (2311) 166
Severe Tropical Storm Kirogi  (2312) 167
Tropical Storm Yun-Yeung (2313) 168
Tropical Depression of 25 — 26 September 168
Severe Typhoon Koinu (2314) 169
Super Typhoon Bolaven (2315) 170
Tropical Storm Sanba (2316) 171
Tropical Depression Jelawat ~ (2317) 171

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

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

( p

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

(e) S.T.: - severe typhoon

(f) SuperT.:

super typhoon
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dOoODOoO0@UOOOoO0OOoOOD)yooOoOooOoooo
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION (11 - 12 APRIL)

oooo oo
oooo oooo
(Dooag) (Cono)
Estimated Estimated
aad minimum maximum
(Cooono) central surface
oo oo Time oo pressure winds
Month Date (UTC) Intensity (hPa) (m/s)
oo Apr 11 0000 T.D. 1002 13
0600 T.D. 1002 13
1200 T.D. 1002 13
1800 T.D. 1002 13
12 0000 T.D. 1002 13
0600 T.D. 1002 13
oad
Dissipated

OO0oO0O0o0@3on)oooooooood
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM SANVU (2301)

oooo oo
oooo oooo
(Oooag) (oono)
Estimated Estimated
aad minimum maximum
(Oooono) central surface
oo oo Time oo pressure winds
Month Date (UTC) Intensity (hPa) (m/s)
oo Apr 19 1800 T.D. 1004 13
20 0000 T.D. 1002 16
0600 T.S. 1000 18
1200 T.S. 1000 18
1800 T.S. 1000 18
21 0000 T.S. 998 21
0600 T.S. 998 21
1200 T.S. 998 21
1800 T.S. 1000 18
22 0000 T.S. 1000 18
0600 T.D. 1002 16
1200 T.D. 1004 13

Dissipated

oo

Lat.
°N
13.7
13.8
13.7
13.6
13.5
13.6

oo

Lat.
°N
6.4
8.0
9.0
9.6
9.8
10.0
10.1
10.2
10.2
10.1
10.1
10.1

ud
Long.

°E
126.9
125.6
124.6
124.2
123.6
123.2

oo

Long.

°E
158.1
157.8
157.0
156.6
156.4
156.3
156.2
156.1
155.6
155.2
154.8
154.4



oo oad
Month Date
oo May 19
20

21

22

23

24

25

26

27

28

29

30

31

OO00O00o0@3o20oo0ooo0oood
SIX-HOURLY POSITION AND INTENSITY DATA OF

ad
(Oooono)

Time
(UTC)
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

157

SUPER TYPHOON MAWAR (2302)

go

Intensity

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

444

good
gooad
(oooo)
Estimated
minimum
central

pressure
(hPa)
1004
1000
995
990
985
980
975
970
965
960
955
950
940
930
918
922
926
926
930
930
922
918
910
905
900
900
900
905
910
914
918
922
926
930
934
934
934
934
934
938
942
946
950
954
958
962
962
962
966

oo
godod
(ooag)
Estimated
maximum
surface
winds
(m/s)
13
16
18
21
23
25
28
31
33
36
39
41
46
52
59
57
54
54
52
52
57
59
64
67
69
69
69
67
64
61
59
57
54
52
49
49
49
49
49
46
43
41
39
36
33
31
31
31
28

oo

Lat.
°N
5.0
5.3
5.6
5.9
6.4
7.1
7.6
7.9
8.3
8.8
9.4
10.0
10.6
11.2
11.8
12.2
12.5
13.0
13.6
13.8
14.1
14.2
14.5
14.7
14.9
15.1
15.3
15.7
16.0
16.4
16.6
16.8
17.1
17.2
17.6
18.0
18.6
19.0
19.4
19.7
20.1
20.4
20.5
20.8
21.2
21.5
22.3
22.7
23.5

oo

Long.

°E
149.3
149.3
149.2
149.2
149.0
148.8
148.3
147.9
147.5
147.3
147.0
146.9
146.8
146.8
146.5
146.1
145.7
145.6
145.2
144.8
144.2
143.5
142.8
1415
140.5
139.2
137.9
136.5
135.0
133.5
132.2
130.9
129.7
128.7
127.9
127.3
126.8
126.2
125.8
125.6
1254
125.0
125.0
125.0
124.9
125.1
125.3
125.5
125.6
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O00000(2302)0000000000 (3)
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON MAWAR (2302) (CON'T)

oooo oo

oooo oooo

(Oooag) (Cono)

Estimated Estimated

aad minimum maximum
(Oooono) central surface oo
oo oo Time 0o pressure winds Lat.
Month Date (UTC) Intensity (hPa) (m/s) °N
oo Jun 1 0000 S.T.S. 970 25 24.2
0600 S.T.S. 970 25 25.0
1200 S.T.S. 970 25 25.8
1800 S.T.S. 970 25 26.8
2 0000 T.S. 975 23 27.6
0600 T.S. 975 23 28.3
1200 T.S. 980 21 29.0
1800 T.S. 985 18 30.0

ogooooo
Became Extratropical

oooo@3o3)uuoooooooan
SIX-HOURLY POSITION AND INTENSITY DATA OF

TYPHOON GUCHOL (2303)
oooo oo

oooo oooo

(Oooag) (Cono)

Estimated Estimated

gd minimum maximum
(Cooono) central surface oo
oo oo Time oo pressure winds Lat.
Month Date (UTC) Intensity (hPa) (m/s) °N
oo Jun 5 1800 T.D. 1002 13 13.5
6 0000 T.D. 1002 13 13.6
0600 T.D. 1000 16 13.8
1200 T.S. 998 18 14.1
1800 T.S. 998 18 14.3
7 0000 T.S. 995 21 14.6
0600 T.S. 990 23 15.1
1200 S.T.S. 985 25 15.3
1800 S.T.S. 980 28 15.6
8 0000 S.T.S. 975 31 15.8
0600 T. 970 33 16.1
1200 T. 965 36 16.3
1800 T. 960 39 16.8
9 0000 T. 960 39 17.3
0600 T. 960 39 17.9
1200 T. 960 39 18.2
1800 T. 955 41 18.5
10 0000 T. 955 41 19.0
0600 T. 955 41 20.1
1200 T. 960 39 20.8
1800 T. 960 39 21.9

oo
Long.

°E
125.8
126.2
127.2
128.1
129.6
131.2
133.0
135.1

oo

Long.

°E
135.0
134.7
134.8
134.9
134.3
134.0
133.6
133.2
132.4
131.6
131.2
130.8
130.4
130.3
130.1
130.0
129.9
130.0
130.2
130.5
1311



oo oo
Month Date
oo Jun 11

12

oo oo
Month Date
oo Jul 14

15

16

17

18

0000(2303) 0000000000 (O)
SIX-HOURLY POSITION AND INTENSITY DATA OF

159

TYPHOON GUCHOL (2303) (CON'T)

ad
(Oooono)

Time
(UTC)
0000
0600
1200
1800
0000
0600
1200

ooDOo@3cgoooooooooo
SIX-HOURLY POSITION AND INTENSITY DATA OF

aad
(Cooono)

Time
(UTC)
0300
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

od
Intensity
T.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.S.
T.S.

gooogoo

gooao
gooao
(Oooag)
Estimated
minimum
central
pressure
(hPa)
970
975
980
985
985
990
995

Became Extratropical

TYPHOON TALIM (2304)

0o
Intensity
T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.

S.T.S.
T.S.
T.D.
T.D.
oad
Dissipated

agooao
agooao
(ODooag)
Estimated
minimum
central

pressure
(hPa)
998
998
998
995
992
992
990
988
984
980
975
970
965
960
960
975
984
990
995
998

oo
gooao
(Cono)
Estimated
maximum
surface
winds
(m/s)
33
31
28
25
25
23
21

oo
agooao
(Cono)
Estimated
maximum
surface
winds
(m/s)
13
13
13
16
18
18
21
23
25
28
31
33
36
39
39
31
25
21
16
13

oo

Lat.
°N
23.2
24.2
25.6
26.4
28.1
29.4
30.6

oo

Lat.
°N
17.7
17.7
17.5
17.6
17.7
18.1
18.4
18.8
19.0
19.2
19.6
19.8
20.2
20.7
21.1
21.1
21.7
223
223
22.4

oo

Long.

°E
131.7
132.5
133.8
135.2
136.7
138.1
139.5

oo

Long.

°E
120.2
119.5
118.6
118.4
118.3
118.0
117.4
116.9
116.2
115.7
114.7
113.8
113.2
112.1
111.0
109.8
109.0
107.7
106.7
105.7



00 oo
Month Date
oo Jul 20

21

22

23

24

25

26

27

28

29

OO00oO0oO00OO@3osoo0ooOoooon
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON DOKSURI (2305)

oad
(Oooono)

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

oo
Intensity
T.D.
T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
T.

T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
S.T.
S.T.
SuperT.
SuperT.
S.T.
T.
S.T.S.
T.S.
T.D.
oo
Dissipated

160

good
good
(Dooag)
Estimated
minimum

central
pressure

(hPa)
1002
1002
998
998
998
995
995
990
985
980
975
970
960
955
945
935
930
925
915
915
920
920
925
930
940
940
945
940
930
930
940
965
980
990
998

[ERN

good
(Cono)
Estimated
maximum
surface
winds

(m/s)
13
13
16
16
16
18
18
21
23
25
28
31
36
39
43
49
52
54
59
59
57
57
54
52
46
46
43
46
52
52
46
33
25
21
16

go

Lat.
°N
13.0
13.4
13.8
14.0
14.3
14.4
14.5
14.5
14.6
14.7
14.7
14.9
15.1
15.2
15.3
15.7
16.5
16.9
17.6
18.3
18.8
19.0
18.9
19.3
19.6
20.0
20.8
21.1
21.8
22.8
24.2
25.5
27.1
28.6
30.0

ud
Long.

°E
132.6
1324
132.2
132.0
131.8
1315
131.2
130.7
130.2
129.7
129.0
128.4
127.7
127.0
126.6
126.3
125.8
1251
124.6
123.7
122.7
121.5
121.3
121.0
120.6
120.1
119.8
119.3
119.2
119.0
118.8
118.2
117.6
117.3
116.5



RN

Month

RN

RN

Jul

Aug

oo

Date
26
27

28

29

30

31

OO00oO00o0@3oe)Dooooooood
SIX-HOURLY POSITION AND INTENSITY DATA OF

oad
(Oooono)

Time
(UTC)
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

161

SUPER TYPHOON KHANUN (2306)

RN

Intensity

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

good
good
(Dooag)
Estimated
minimum
central

pressure
(hPa)
1002
998
998
998
995
995
995
995
990
990
985
980
975
970
960
955
945
940
935
930
930
925
925
925
930
930
935
935
935
940
945
950
960
965
965
970
970
970
970
970
975
975
975
975
975

oo
oooo
(Cono)
Estimated
maximum
surface
winds
(m/s)
13
16
16
16
18
18
18
18
21
21
23
25
28
31
36
39
43
46
49
52
52
54
54
54
52
52
49
49
49
46
43
41
36
33
33
31
31
31
31
31
28
28
28
28
28

oo

Lat.
°N
11.0
11.9
12.2
12.5
12.8
13.1
13.6
14.4
15.1
15.7
16.4
16.9
17.7
18.7
19.6
20.4
21.1
22.0
22.8
23.4
24.1
24.6
25.0
25.3
25.6
25.8
26.1
26.2
26.5
26.6
26.7
26.8
26.9
27.0
27.2
27.4
27.6
27.7
27.8
27.8
28.0
27.6
27.8
27.6
27.7

ud

Long.

°E
140.6
140.3
139.0
137.5
136.8
136.3
136.0
135.5
134.6
133.9
133.7
133.5
133.2
132.8
132.7
132.4
132.2
132.0
131.5
131.0
130.3
129.4
128.7
128.0
127.4
126.9
126.1
125.6
124.9
124.7
124.2
1243
124.4
124.5
125.2
125.7
126.3
126.9
127.6
128.5
128.9
129.5
130.0
130.6
130.7



162

0000002306 0000000000 (O)
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON KHANUN (2306) (CON'T)

oooo oo

oooo oooo

(Dooag) (Cono)

Estimated Estimated

aad minimum maximum
(Cooono) central surface oo ao
oo od Time od pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
oo Aug 7 0000 S.T.S. 975 28 27.8 131.1
0600 S.T.S. 975 28 28.0 131.2
1200 S.T.S. 975 28 28.2 131.3
1800 S.T.S. 975 28 28.5 1311
8 0000 S.T.S. 975 28 29.0 131.0
0600 S.T.S. 975 28 29.5 130.7
1200 S.T.S. 975 28 29.9 130.4
1800 S.T.S. 975 28 30.4 129.7
9 0000 S.T.S. 975 28 30.9 129.3
0600 S.T.S. 975 28 31.6 128.9
1200 S.T.S. 975 28 32.4 128.8
1800 S.T.S. 978 25 33,5 128.7
10 0000 T.S. 982 23 34.8 128.7
0600 T.S. 985 21 36.8 128.1
1200 T.S. 985 21 37.6 127.5
1800 T.S. 988 18 38.2 126.6
11 0000 T.D. 992 16 38.7 126.0
0600 T.D. 996 13 38.7 125.3

Dissipated



00 oo
Month Date
oo Aug 7

10

11

12

13

14

15

16

17

ooOooO@3o7)oooocoooooan
SIX-HOURLY POSITION AND INTENSITY DATA OF

oad
(Oooono)

Time
(UTC)
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
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SEVERE TYPHOON LAN (2307)

oo
Intensity
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.

SR e B B R B B R I

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

T.S.

T.S.

T.S.

T.S.

T.S.

T.S.
goooga
Became Extratropical

good
good
(Dooag)
Estimated
minimum
central

pressure
(hPa)
1002
1000
998
995
995
990
985
980
975
970
965
955
945
940
940
940
945
950
950
955
960
960
960
960
960
960
960
965
970
980
985
990
995
995
995
995
995
995

oo
oooo
(Cono)
Estimated
maximum
surface
winds
(m/s)
13
16
18
21
21
23
25
28
31
33
36
41
46
49
49
49
46
43
43
41
39
39
39
39
39
39
39
36
33
28
25
23
21
21
21
21
21
21

oo
Lat.
°N
23.9
24.0
24.0
24.1
24.2
24.2
24.5
24.8
25.0
25.2
25.5
25.9
26.3
26.8
27.3
27.9
28.2
28.4
28.9
29.1
29.3
29.8
30.3
30.8
31.3
31.8
32.3
32.7
33.3
34.2
35.1
36.1
37.2
38.3
39.6
40.9
42.0
44.0

ud

Long.

°E
149.1
149.0
148.8
148.3
147.6
146.9
146.0
145.4
144.6
143.9
143.4
143.1
142.9
142.9
142.8
142.6
142.3
141.8
141.4
140.7
140.0
139.6
139.0
138.5
138.0
137.5
136.9
136.5
136.0
135.4
134.9
134.8
134.7
1354
136.0
136.5
137.6
138.7



164

ooOooOoO(3o8)moooooooon
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TYPHOON DORA (2308)

oooo oo

oooo oooo

(Dooag) (Cono)

Estimated Estimated

aad minimum maximum
(Cooono) central surface oo ao
oo ood Time ood pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
oo Aug 12 0000 S.T. 960 46 15.6 180.0
0600 T. 968 41 16.3 179.1
1200 T. 974 36 171 178.1
1800 T. 978 33 17.6 177.0
13 0000 S.T.S. 984 28 18.0 175.4
0600 S.T.S. 988 25 18.0 174.0
1200 T.S. 992 23 18.1 172.8
1800 T.S. 992 23 18.4 171.4
14 0000 T.S. 995 21 18.7 170.1
0600 T.S. 995 21 19.2 169.3
1200 T.S. 995 21 19.7 168.5
1800 T.S. 995 21 20.4 168.2
15 0000 T.S. 998 18 20.9 167.8
0600 T.D. 1002 16 21.4 167.7
1200 T.D. 1002 16 22.5 167.9
1800 T.D. 1006 13 23.6 168.2

Dissipated



RN

Month

RN

go

Aug

Sep

0o
Date
23

24

25

26

27

28

29

30

31

OO00oO0O0o0@3o9yooooooood
SIX-HOURLY POSITION AND INTENSITY DATA OF

oad
(Cooono)

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
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SUPER TYPHOON SAOLA (2309)

oo
Intensity
T.D.
T.D.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
T.

T.

T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
SuperT.
SuperT.
S.T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.
T.
S.T.S.
T.S.
T.D.
T.D.
T.D.
oo
Dissipated

good
good
(Dooag)
Estimated
minimum
central

pressure
(hPa)
1000
998
996
996
994
988
984
978
972
968
960
950
945
935
945
945
945
955
955
945
945
950
955
950
930
915
915
915
915
920
925
930
930
930
925
930
945
960
972
984
996
998
1000
1000

oo
oooo
(Cono)
Estimated
maximum
surface
winds
(m/s)
13
16
18
18
21
25
28
33
39
41
43
49
52
54
52
52
52
46
46
52
52
49
46
49
57
64
64
64
64
61
59
57
57
57
59
57
52
43
39
28
18
16
13
13

oo

Lat.
°N
19.1
19.6
20.1
20.3
20.3
20.1
19.9
19.7
19.4
19.0
18.5
18.0
17.5
17.2
16.8
16.5
16.2
16.0
16.8
17.5
17.9
18.2
18.5
18.9
19.3
19.9
20.1
204
20.7
20.9
21.0
21.2
21.5
21.6
21.8
219
22.0
219
21.7
21.7
21.6
21.4
21.1
21.0

ud

Long.

°E
125.5
125.2
124.9
124.6
124.3
124.2
1241
123.9
123.6
123.4
123.2
1231
1231
123.0
123.0
123.0
123.2
123.8
124.3
124.3
1241
123.8
1235
1231
122.7
121.9
121.0
120.3
119.6
118.7
118.2
117.8
117.3
116.8
116.3
115.5
114.5
113.5
112.8
111.9
111.0
110.2
109.7
109.3



00 oo
Month Date
oo Aug 23

24

25

26

27

28

166

OOoO00o000OO0@310o00booOooooon
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM DAMREY (2310)

oooo
oooo
(Dooag)
Estimated
aad minimum
(Cooono) central
Time oo pressure
(UTC) Intensity (hPa)
1200 T.D. 1002
1800 T.D. 1002
0000 T.D. 1002
0600 T.D. 1000
1200 T.S. 998
1800 T.S. 998
0000 T.S. 998
0600 T.S. 995
1200 T.S. 995
1800 T.S. 992
0000 T.S. 992
0600 S.T.S. 988
1200 S.T.S. 988
1800 S.T.S. 988
0000 S.T.S. 988
0600 S.T.S. 984
1200 S.T.S. 980
1800 S.T.S. 984
0000 S.T.S. 984
0600 S.T.S. 988
1200 S.T.S. 988
1800 T.S. 992

gooooo
Became Extratropical

oo
oooo
(Cono)
Estimated
maximum
surface
winds
(m/s)
13
13
13
16
18
18
18
21
21
23
23
25
25
25
25
28
31
28
28
25
25
23

oo
Lat.
°N
16.8
16.7
16.5
16.9
17.6
18.2
18.8
20.2
21.6
23.1
24.5
26.1
27.6
29.6
31.7
33.7
35.7
37.3
38.5
39.9
40.5
41.0

ud

Long.

°E
150.0
149.8
149.7
150.9
152.5
153.6
154.7
155.6
155.3
155.0
154.2
152.8
151.0
149.3
147.4
145.6
144.5
1441
144.6
145.6
147.4
149.8



RN

Month

ao

ERN

Aug

Sep

0o
Date
27

28

29

30

31

o0o0oOoO0(31)ooo0ocoooooon
SIX-HOURLY POSITION AND INTENSITY DATA OF

aad
(Cooono)

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

167

SEVERE TYPHOON HAIKUI (2311)

0o
Intensity
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
T.S.
T.S.

S.T.S.
T.S.
T.S.
T.D.
T.D.
T.D.
od
Dissipated

goog
gooag
(ODooag)
Estimated
minimum
central

pressure
(hPa)
1002
1000
998
995
995
992
988
984
980
984
988
988
988
984
980
980
980
975
975
970
970
965
965
960
960
950
945
940
955
970
980
984
992
995
998
998
1000

oo
gooao
(Cono)
Estimated
maximum
surface
winds
(m/s)
13
13
16
18
18
21
23
25
28
25
23
23
23
25
28
28
28
31
31
33
33
36
36
39
39
43
46
49
41
33
28
25
21
18
16
16
13

oo
Lat.
°N
18.3
18.4
18.4
18.5
18.6
18.8
19.0
19.1
19.4
19.7
20.1
20.4
20.7
21.0
21.2
21.2
22.0
22.0
22.1
22.1
21.8
21.9
22.1
22.4
22.7
225
22.6
22.9
22.7
225
23.2
23.2
23.5
23.6
23.6
23.7
23.6

oo

Long.

°E
143.7
143.4
142.9
141.7
140.5
139.4
138.1
137.0
136.9
136.8
136.1
135.3
134.5
133.7
132.9
132.0
131.2
130.3
129.4
128.6
127.8
127.2
126.3
125.3
1243
1233
122.7
121.6
120.2
120.0
119.8
119.3
118.6
117.8
117.0
116.6
116.2



oo

Month

RN

oo

Aug

Sep

oo

Date
29
30

31

168

OO0O0O00000@312oo0obooOooooon
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM KIROGI (2312)

oooo
oooo
(Oooag)
Estimated
aad minimum
(Oooono) central
Time oo pressure
(UTC) Intensity (hPa)
1800 T.D. 1000
0000 T.D. 998
0600 T.D. 998
1200 T.S. 995
1800 T.S. 992
0000 T.S. 990
0600 S.T.S. 988
1200 S.T.S. 988
1800 S.T.S. 988
0000 T.S. 990
0600 T.S. 990
1200 T.S. 992
1800 T.S. 992
0000 T.S. 995
0600 T.S. 995
1200 T.D. 998
1800 T.D. 998
0000 T.D. 998
0600 T.D. 998
1200 T.D. 998
1800 T.D. 1000
0000 T.D. 1000

THER
Dissipated

oo
oooo
(Cono)
Estimated
maximum
surface
winds
(m/s)
13
16
16
18
21
23
25
25
25
23
23
21
21
18
18
16
16
16
16
16
13
13

oo
Lat.
°N
11.3
12.5
12.9
13.3
14.1
15.3
16.6
17.9
19.2
20.5
21.9
23.2
24.5
25.4
27.1
28.7
29.2
29.6
30.2
30.4
31.1
31.8

oo

Long.

°E
154.8
154.6
154.4
154.3
154.4
154.5
154.3
153.5
152.7
151.8
150.8
149.3
148.3
147.6
146.2
144.9
143.0
141.9
140.6
139.6
138.4
137.1



169

OO00oO000@s3l3)ooooooood
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM YUN-YEUNG (2313)

oooo oo

oooo oooo

(Dooag) (Cono)

Estimated Estimated

aad minimum maximum
(Cooono) central surface oo ao
oo od Time od pressure winds Lat. Long.
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SEVERE TYPHOON KOINU (2314)
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Annex 1
Estimated Direct Economic Losses in Hong Kong caused
by Typhoon Talim (2304), Super Typhoon Saola (2309), Severe Typhoon Haikui (2311) and
rainstorm associated with its remnant, and Severe Typhoon Koinu (2314)

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 Typhoon Talim, Super Typhoon Saola, Severe Typhoon Haikui and rainstorm
associated with its remnant, and Severe Typhoon Koinu from the following government
departments, public utilities and other organizations between October 2023 and April 2024

Government departments

Agriculture, Fisheries and Conservation Department, Architectural Services Department,
Buildings 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 Agency, Highways Department, Home Affairs
Department, Housing Department, Lands Department, Leisure and Cultural Services
Department, Marine Department, Social Welfare Department, Water Supplies Department.

Public utility companies and other organizations

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, Mass
Transit Railway Corporation Limited, Hong Kong Telecommunications Limited, Hong Kong
Tramways Limited, Reach Networks Hong Kong Limited, Kowloon Motor Bus Company (1933)
Limited, Park Island Transport Company Limited, Sun Ferry Services Company Limited, Shun
Tak China Travel Shipping Management Limited and the “Star” Ferry Company, Limited.
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As of 30 April 2024, the losses reported from government departments, public utilities and
other organizations are as follow:

The losses reported from government departments, public
utilities and other organizations] HK$[
Typhoon Talim 756,562

Super Typhoon Saola 69,188,779
Severe Typhoon Haikui and 137,622,024
rainstorm associated with its

remnant
Severe Typhoon Koinu 1,307,735

To avoid double counting the insurance claims data in part (B), items with insurance claims
covered have been excluded.

(B) Insurance claims data

The insurance claims statistics incurred by Typhoon Talim, Super Typhoon Saola, Severe
Typhoon Haikui and rainstorm associated with its remnant, and Severe Typhoon Koinu in Hong
Kong are provided by the Hong Kong Federation of Insurers (HKFI) based on its member
surveys. Details of the statistics are as follows :

Market share according to the Annual
Statistics for General Business 2022
issued by the Insurance Authority

Number of insurance
companies participated
in the survey

Koinu

Typhoon Talim 43 65%
Super Typhoon Saola 47 67%
Severe Typhoon 48 67%
Haikui and rainstorm
associated with its
remnant
Severe Typhoon 30 60%
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(B1) Insurance claims data of Typhoon Talim
The insurance claims incurred as of 17 September 2023 are as follows :

Total claims incurred (HK$)
(i) Property Damage, Business Interruption and 5,142,716
Contractors’ All Risks (CAR)
(ii) Employees’ Compensation (EC), Motor and Travel 2,012,059

Adjusted by market share of the participating companies (65%), the insurance claims incurred
by Talim is estimated to be (HK$ 5,142,716 + HK$ 2,012,059) / 65% = HK$ 11,007,346

(B2) Insurance claims data of Super Typhoon Saola
The insurance claims incurred as of 1 November 2023 are as follows :

Total claims incurred (HK$)
(i) Property Damage, Business Interruption and 241,670,928
Contractors’ All Risks (CAR)
(ii) Employees’ Compensation (EC), Motor and Travel 33,361,386

Adjusted by market share of the participating companies (67%), the insurance claims incurred
by Saola is estimated to be (HK$ 241,670,928 + HK$ 33,361,386) / 67% = HK$ 410,495,992

(B3) Insurance claims data of Severe Typhoon Haikui and rainstorm associated with its
remnant
The insurance claims incurred as of 7 November 2023 are as follows :

Total claims incurred (HK$)
(i) Property Damage, Business Interruption and 955,901,252
Contractors’ All Risks (CAR)
(if) Employees’ Compensation (EC), Motor and Travel 117,212,425

Adjusted by market share of the participating companies (67%), the insurance claims incurred
by Severe Typhoon Haikui and rainstorm associated with its remnant are estimated to be (HK$
955,901,252 + HK$ 117,212,425) / 67% = HK$ 1,601,662,205
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(B4) Insurance claims data of Severe Typhoon Koinu
The insurance claims incurred as of 8 December 2023 are as follows :

Total claims incurred (HK$)
(i) Property Damage, Business Interruption and 78,884,302
Contractors’ All Risks (CAR)
(ii) Employees’ Compensation (EC), Motor and Travel 5,708,699

Adjusted by market share of the participating companies (60%), the insurance claims incurred
by Koinu is estimated to be (HK$ 78,884,302 + HK$ 5,708,699) / 60% = HK$ 140,988,334

2. Estimation of direct economic losses caused by Typhoon Talim, Super
Typhoon Saola, Severe Typhoon Haikui and rainstorm associated with its
remnant, and Severe Typhoon Koinu

The estimated direct economic losses due to Typhoon Talim 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 (B1) insurance claims (adjusted by market
share of companies participating in the survey):

= HK$ 756,562 + HK$ 11,007,346

= HK$ 11,763,908 (around HK$ 12 million)

The estimated direct economic losses due to Super Typhoon Saola 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 (B2) insurance claims
(adjusted by market share of companies participating in the survey):

= HK$ 69,188,779 + HK$ 410,495,992

= HK$ 479,684,771 (around HK$ 480 million)

The estimated direct economic losses due to Severe Typhoon Haikui and rainstorm associated
with its remnant 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 (B2) insurance claims (adjusted by market share of companies participating in the
survey):

= HK$ 137,622,024 + HK$ 1,601,662,205

= HK$ 1,739,284,229 (around HK$ 1.7 billion)

The estimated direct economic losses due to Severe Typhoon Koinu 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 (B2) insurance claims
(adjusted by market share of companies participating in the survey):

= HK$ 1,307,735 + HK$ 140,988,334

= HK$ 142,296,069 (around HK$ 140 million)
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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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