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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 1l - Tropical Cyclone Summaries” was subsequently
introduced to provide information on tropical cyclones over the western North Pacific and
the South China Sea. The first issue, published in 1971, contained reports on tropical cyclones
in 1968 within the area bounded by the Equator, 45°N, 100°E and 160°E. The eastern
boundary of the area of coverage was extended from 160°E to 180° from 1985 onwards. In
1987, the series was re-titled as “Tropical Cyclones in YYYY” but its contents remained largely
the same. Starting from 1997, the series was published in both Chinese and English. The CD-
ROM version of the publication first appeared in 1998 and the printed version was replaced
by the Internet version in 2000.

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

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

1.2 Classification of tropical cyclones

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

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

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

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

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

1.3 Naming of tropical cyclones

Over the western North 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 2018 was assigned the code “1801”. In this report, the associated
code immediately follows the name of the tropical cyclone in bracket, e.g. Tropical Storm
Bolaven (1801).

# 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 2018 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones
affecting Hong Kong in 2018. They include the following information:-

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

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

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

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

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

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

(g) satellite and radar imageries.

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

Six-hourly positions together with the corresponding estimated minimum central
pressures and maximum sustained surface winds for individual tropical cyclones in 2018 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
2018 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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F11 —FB-N\F-H—HEERNRATRELE
TABLE 1.1 Tropical cyclone name list effective from 1 January 2018
| 1 i v V
R Contributed by | &= Name | £ Name | B Name | &5 Name | %45 Name
. M Y SBELF] MZEE Bk
i Ln SR A i
R Cambodia Damrey Kong-rey Nakri Krovanh Trases
hE China ySE X% el - ZNE
Haikui Yutu Fengshen Dujuan Mulan
. OPR Kores TBIE Bk ol FNE *E
" Kirogi Toraji Kalmaegi Surigae Meari
hE & Hong Kong, 565 BH BE ¥E B
China Kai-tak Man-vyi Fung-wong | Choi-wan Ma-on
A Japan i R 1% e 1%
Tembin Usagi Kammuri Koguma Tokage
X mhE LUEKis BZE =i FiE®
Q Lao PDR
2l a0 Bolaven Pabuk Phanfone Champi Hinnamnor
. . =B i ak =g ETE =23
y M , Ch
RERFI acau, hina Sanba Wutip Vongfong In-fa Muifa
N ATE:S L g5 HIAR EA
/MY M I i - —
GEREEE a1aysia Jelawat Sepat Nuri Cempaka Merbok
. . XEfRe A AR fefass Ezpi
M
K2 Rferie icronesia Ewiniar Mun Sinlaku Nepartak Nanmadol
I I 5 iilE ER =5 AL
/ Phl /%joﬁ H- N ARRY 4===1% A JiLl
FEE tippines Maliksi Danas Hagupit Lupit Talas
2 %0 Kores % ER H ) R
Gaemi Nari Jangmi Mirinae Noru
- aiang | ORER | B | kmm g B
- Prapiroon Wipha Mekkhala Nida Kulap
. Usa BAE | BE | mEl | BEN | A%
T Maria Francisco Higos Omais Roke
Y . g BB FR#R E-SN
5 Viet N L A
i et vam Son-Tinh Lekima Bavi Conson Sonca
- . T & EW BRED A
1 Cambod
RIBR ambodia Ampil Krosa Maysak Chanthu Nesat
T China fEe ¥ i 5 T
Wukong Bailu Haishen Dianmu Haitang
g opRkores | EE B aB | RAR | R
" Jongdari Podul Noul Mindulle Nalgae
hE & Hong Kong, it 30 rR ST 1L et
China Shanshan Lingling Dolphin Lionrock Banyan
A Japan 53 R A H5 R
Yagi Kajiki Kujira Kompasu Hato
, BE i RIS )l RS
Q Lao PDR
2l a0 Leepi Faxai Chan-hom | Namtheun Pakhar




22

x11 (&)
TABLE 1.1 (cont'd)
. | 1 11 v V
R Contributed by | £ = Name | £ Name | B Name | &% Name | 45 Name
; : BHE=E BE ETE I Hit 34
"REIRFI Macau, China Bebinca Peipah Linfa Malou Sanvu
. m b Es ®e RBR Yz & iy S
1NN M I /m -
LR alaysia Rumbia Tapah Nangka Nyatoh Mawar
&7 KR BEw &P i
KRR icronesia Soulik Mitag Saudel Rai Guchol
. 5 BRE RHISE BER A
/= Phl . ﬁ/%ﬁ:ﬂ /l/\ [ AL ”n 2K
FEH HPpINEs Cimaron Hagibis Molave Malakas Talim
" e TTRE a1 LERN
ﬁ@@ RO Korea ﬂén \ /E/H\\\ ) 9{&% ‘5/1 \. * *W
Jebi Neoguri Goni Megi Doksuri
- Thaiang e mRKk | XPEB OBE 5
- Mangkhut Bualoi Atsani Chaba Khanun
. USA HEE | E@E | X A !
T Barijat Matmo Etau Aere Lan
. Viet Narm s EP B Rz i
Trami Halong Vamco Songda Saola

HECS-)N\F AT HENEENATRERE LM T mEMET 'RKE, © "#EHE
MRk, M "B 2RIBRREERT BE, ~ T&HE, -~ THRIE, M 'E@FH o
Note: In 2018, four new names "Mulan", "Hinnamnor", "Trases" and "Nyatoh" have been adopted for

tropical cyclones in the western North Pacific and the South China Sea, replacing "Haima", "Nock-ten",
"Sarika" and "Meranti" respectively.

F*1.2 FHRABRRBRIBINEEXFTERKRIGHIA
TABLE 1.2 Elevations of various barometers and positions of weather stations mentioned in this
annual report
& Position RERN
BIKEE(K)
5 station Elevation of
bl B barometer above
Latitude N Longitude E M.S.L. (m)
BEBRNE#HEE Hong Kong Observatory Headquarters 22°18'07” 114°10°27” 40
M Cheung Chau 22°12°04” 114°01’36” 79
BB Hong Kong International Airport 22°18’34” 113°55’19” 7
R King’s Park 22°18'43” 114°10722” 66
o L Lau Fau Shan 22°28’08” 113°59'01” 36
=R S Waglan Island 22°10’56” 114°18’12” 60




*1.3 FHRAZTERKRN GRS ERFTERRIERIA

TABLE 1.3 Elevations of various anemometers and positions of the weather stations mentioned
in this annual report
& Position RERN

BIEE(K)

U4 station Elevation of

blg ¢ anemometer

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

A () Bluff Head (Stanley) 22°11°51” 114°12’43” 103
HRIRESER Central Pier 22°17°20” 114°09°21” 30
RM* Cheung Chau* 22°12°04” 114°01°36” 99
FOMKE Cheung Chau Beach 22°12739” 114°01’45” 27
M Green Island 22°17°06” 114°06°46” 107
EBE MG Hong Kong International Airport* 22°18°34” 113°55°19” 144
B> Kai Tak* 22°18’35” 114°12’48” 16
folunyi= King’s Park 22°18743” 114°10°22” 90
A LL* Lau Fau Shan* 22°28°08” 113°59°01” 50
B Ngong Ping 22°1531” 113°54’46” 607
ik North Point 22°17°40” 114°11’59” 26
FEM Peng Chau 22°17°28” 114°02°36” 47
M Ping Chau 22032748 114°25°42” 39
mE* Sai Kung* 22022732” 114°16°28” 32
M Sha Chau 22°20°45” 113°53°28” 31
IR E Sha Lo Wan 22°17°28” 113°54°25” 71
WHE* Sha Tin* 22°24709” 114°12’36” 16
A Shek Kong 22°26°10” 114°05’05” 26
HERERETR Star Ferry (Kowloon) 22°17°35” 114°10°07” 18
FTERsE* Ta Kwu Ling* 22031743 114°09°24” 28
REE Tai Mei Tuk 22°2831” 114°14°15” 71
RIELL Tai Mo Shan 22°24°38” 114°07°28” 966
REE Tai Po Kau 22°26’33” 114°11°03” 11
BFE Tap Mun East 22°28’06” 114°21°47” 48
Al Tate's Cairn 22°21°28” 114°1304” 587
HER Tseung Kwan O 22°18°57” 114°15°20” 52
BXREIEBOHE Tsing Yi Shell Oil Depot* 22°20°48” 114°05°’11” 43
TABNEE Tuen Mun Government Offices 22023726 113°58’36” 69
HERES Waglan Island 22°10°56” 114°18’12” 83
p=8: L /NE Wetland Park 22°28°00” 114°00°32” 15
ELUR Wong Chuk Hang 22°14°52” 114°10°25” 30

#FrisRERELRETTECE

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

* BE R B S

* Reference anemometer
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#1.4 - \FERRATREESERNER
TABLE 1.4 Meaning of tropical cyclone warning signals in Hong Kong in 2018
S5k BRIk ERNER
Signals Symbol Display Meaning of Signals
ﬁﬁ 1 ‘T 1 A —_l-ﬁb)?/ ZF/% °
Standby A tropical cyclone is centred within about 800 km
of Hong Kong and may affect the territory.
BEROBTHRE ENARGLEWRE @ #
BRESNFIIZ2AE - [ERAFE AR
R BF110AE - BREATRERE -
A 3 I 3 Strong wind is expected or blowing generally in
Strong Wind Hong Kong near sea level, with a sustained speed
of 41-62 kilometres per hour (km/h), and gusts
which may exceed 110 km/h, and the wind
condition is expected to persist.
[iiip14 -
ARRRE | 8 a8
NW’LY Nw L L _
ale or Storm 7B AT & 2 > w2
GaleorS ERIBTHRR ENTERNG LB IUANSE
. RS SRR 75 R EE ?%,%Eﬂij/J\Ev@
5 @ 2 g FiF F117/E - BRAEEBEAS/INKI180AE -
(e S sw v BASTAER -
Gale or Storm sw i Gale or storm force wind is expected or blowing
generally in Hong Kong near sea level, with a
=t sustained wind speed of 63-117 km/h from the
3 #=1k a quarter indicated and gusts which may exceed 180
PR SR NE Y B km/h, and the wind condition is expected to
NE’'LY NE EdE persist.
Gale or Storm
£ 3= -
5 5 g T~ v
/I\\}E‘lj%a SE v 8
SE'LY sE Hi
Gale or Storm
FUR S EE
& e v FIR S ERAMN R ANRENTEN SEEE NG -
. 9 . 9 Gale or storm force wind is increasing or expected
Increasing to increase significantly in strength.
Gale or Storm
BEAOREXFENSEIRARE  HERNE
BNR118AE L E - EREARERAE /N
[N 10 .*1 u BF220AE -
Hurricane Hurricane force wind is expected or blowing with
sustained speed reaching upwards from 118 km/h
and gusts that may exceed 220 km/h.
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GE T HE HE | ik JE T WK oo
il H
T - EPC
ThI..
. TBT
=
LFS g | 5 a OTME
WLP . PLC
TRK
2
o TPK
SEK =g
= 2 ;
s e
o B
TL‘I\. SKGg
¢ ; ¥ & ily
a SHL ! TC
sC
: KP
HKAe o8B0
HES JKB
. o malh
o o ;
SLW N Q- NP
! . PE Gl P B
& ! 1 i
¥ 0. i - TMW
NGP } o
| HKS _EExze
= - CCB ¢ I 5 T O BIE Anemomster
SPW cC ll:] B SRR Refuente stemometa™
| Bﬁ]} WGL % AR FIRIE Tide-gauge
a "
WGL
= {E JK i < Kk
*BEREESZANSE R R LA
Network of reference anemometersinthe tropical cyclone warning system
AIBEYE Anemometers AIEYE Anemometers
BHD EfA(FRAE) BluffHead (Stanley) ™S AKIELL Tai Mo Shan
CCB FM¥k# Cheung ChauBeach TUN EFIEFSE Tuen Mun Government Offices
CP1 FIZHETE Central Pier WLP JEHI/AE Wetland Park
EPC M PingChau WGL #B 5 Waglanlsland
Gl E=M Green Island £ 22 3] J&| ik * Reference anemometers*
HKS FETHT Wong Chuk Hang CCH £M Cheung Chau
JKB B ER Tseung Kwan O LFS FZLL Lau Fau Shan
KP R4H King's Park HKA EFHBBRPE#IS Hong Kong International Airport
NGP EAtF Ngong Ping SE BRE Kai Tak
NP 1k North Point SHA JPH Sha Tin
PEN FEM Peng Chau SHL SREMEFRCHE TsingYiShell Oil Depot
PLC KRZEE Tai Mei Tuk SKG A= SaiKung
sC M Sha Chau TKL FT5%48 Ta Kwu Ling
SEK A= Shek Kong
SF NEEXRERETE Star Ferry (Kowloon) ¥ 75 A= E Tide-gauge
SLW SPI27E Sha Lo Wan Qus f81%5% Quarry Bay
TME P9 Tap Mun East SPW A EE Shek Pik
TC K#E|l Tate's Cairn TBT L 208 Tsim Bei Tsui
TPK FIBFZE Tai Po Kau ™MW KE5# Tai Miu Wan
TPK AIEHZ Tai Po Kau
WGL B S Waglanlsland

E1.1 FIAIR AR LS & ADS R Bk iz DM RS

Figure 1.1  Locations of anemometers and tide gauge stations mentioned in this annual report
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BH T /\FRERESA

2.1 ZF—/\FHIRGRIERLIE
2.1.1 kAFHER (BEFEBER) NRTRIE

—F- \FEBEHFREVELAFERBREERS (MHMEEBEISE K
KI1I00ZE180EFTEIENEE) @ £ 1961-2010FEN30ENEREELHEE - 2F513
ARG EIRARL ERE  A1R1961-2010FM15ENERHETHEE  HPEt
ERFEREFEIERABARE(POMIESRFERRESS/NFI8SAERLIL) -

B2 1R —F— N\FRIRFFARAEERERTRIEHE <ER DM

“E-N\ERNELIIESEREETREE  Hh=EEEHE300A EANERLFE
B MEKALE - WERSRIESESHYLE  ARTEAS  NEKAEARABRIAE
BRERIES o 1B HIBRRAR LLT(1822) R+ A MiB R E £ 5%(1826) (B2.3a%2.3b) 2
—E-N\FIATHAEREERESEROMETE  HROMIRSHEREGHAS
INE250RE  MREBFEREAI0EMETF (R4.1) -

2.1.2 EREAREANRTRLE

AT \FR3BEHRFRRED ' BU7EALRESEEAEHE (AEE10E30E
HAK105F125/) @ M%N 1961-2010FEM16ENRHEFHIEHE (R2.1)  EhAE13
BEESBETEEATK - TN » EBRXEEAEZHIEHMMERNREReES
£4.2) o

2.1.3 REBKANRTE RIE

“E-N\EHAFLRERT R SRR (B1@10825%F  RE105F120F)
£21961-2010F W 12BN RMEFHEBEAN - EPEEERE LK -

2.1.4 HEEBNRTRLRE

“F-)\EEBNREAFHHRNAAAR  ERBEHFERBYER(1804)REE
MSUREE > AaRE—5R"AHEES - T— R ZABEF TR ERILENRTER
BE%(1826)A8RSSE @ —F—/\FRAZHMBEERXSERIEAIARATREESER
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FRARFAERERESESS (B2.2) @ #E1961-2010FANENRIAF T
B(%&2.2) - ERERERED B ANANAETEZIERE(1804) « T AL E 211
(1809) » \BHBRZISHAE R EE5(1816) « LAMNBREBE ILM(1822)KASARHE
2(1823) Mt AE+—ANBARRAE ER(1826) - IUMMTHEEBHE » RXAENLAT
NEHSRETRBRAGHT  REARENSSAERRESEH  HRE-S—tFXRS
BEABRHRSRBINAETREES S YHET 10/ REES_SENT5HRE
55 BAR—NNNENTHLILUNE - A EFESSNAT RIS BRAAHE L
ARG - ETAFEER LM(1809)3IBANAMER HAFRITES - MATIEAR
BREBEF(1816) REMEERMILE M SIXBAFREESEREELERT
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Section 2 TROPICAL CYCLONE OVERVIEW FOR 2018

2.1 Review of tropical cyclones in 2018
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 2018, a total of 33 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°, more than the long-
term (1961 - 2010) average figure of around 30. During the year, 13 of the tropical cyclones
attained typhoon intensity or above, less than the long-term average (1961 - 2010) of about 15,
with seven 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 2018.

During the year, 11 tropical cyclones made landfall over China, with three of them crossing
the south China coast within 300 km of Hong Kong and two crossed Taiwan. Two tropical cyclones
made landfall over the Korean Peninsula, five made landfall over Japan, six traversed the
Philippines and four 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 their centres (Table 4.1),
Super Typhoon Mangkhut (1822) in September and Super Typhoon Yutu (1826) in October (Figure
2.3a and 2.3b) were the most intense tropical cyclones over the western North Pacific and the
South China Sea in 2018.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst the 33 tropical cyclones in 2018, 17 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), slightly more than the long-
term annual average figure of around 16 (Table 2.1). 13 of them developed within Hong Kong’s
area of responsibility. Altogether, 393 tropical cyclone warnings to ships and vessels were issued
by the Hong Kong Observatory in 2018 (Table 4.2).

2.1.3 Tropical cyclones over the South China Sea

12 tropical cyclones affected SCS bounded by 10°N, 25°N, 105°E and 120°E in 2018, on par
with the long-term annual average of around 12. Six of them formed within SCS.

2.1.4 Tropical cyclones affecting Hong Kong

In 2018, the typhoon season in Hong Kong started on 5 June when Tropical Depression
Ewiniar (1804) skirted past the sea areas east of Hainan Island, necessitating the issuance of the
Standby Signal No. 1. The typhoon season ended with the cancellation of all tropical cyclone
warning signals on 2 November with Tropical Depression Yutu (1826) lingering over the
northeastern part of the South China Sea weakened significantly that day.

Six tropical cyclones affected Hong Kong during 2018 (Figure 2.2), close to the long-term
(1961-2010) average of about six in a year (Table 2.2). They were Tropical Storm Ewiniar (1804)
in June, Tropical Storm Son-Tinh (1809) in July, Severe Tropical Storm Bebinca (1816) in August,
Super Typhoon Mangkhut (1822) and Tropical Storm Barijat (1823) in September, and Super
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Typhoon Yutu (1826) in October to November. After Hato in 2017, the No.10 Hurricane Signal
was issued by the Hong Kong Observatory again during the passage of Mangkhut on 16
September. It was the highest tropical cyclone warning signal issued in 2018. The Signal No. 10
lasted for ten hours which was the second longest duration since World War I, just after the 11
hours of York in 1999. The rest of the five tropical cyclones all necessitated the issuance of the
Strong Wind Signal No. 3 in Hong Kong. Moreover, Tropical Storm Son-Tinh (1809) necessitated
the issuance of the tropical cyclone warning signals on two separate occasions. Severe Tropical
Storm Bebinca (1816) lingered over the seas off the coast of western Guangdong for a rather long
time. The tropical cyclone warning signals had been in force for 132 hours and 5 minutes, making
it the third longest since 1946.

2.1.5 Tropical cyclone rainfall

Tropical cyclone rainfall (total rainfall recorded at the Hong Kong Observatory Headquarters
from the time when a tropical cyclone comes within 600 km of Hong Kong to 72 hours after it has
dissipated or moved more than 600 km away from Hong Kong) in 2018 was 723.7 mm (Table
4.8.1). This accounted for approximately 33.5 % of the year’s total rainfall of 2162.9 mm and was
about 1 % below the 1961-2010 long-term average of 728.8 mm.

Severe Tropical Storm Bebinca (1816) brought 236.4 mm of rainfall to the Hong Kong
Observatory Headquarters (Table 4.8.1) and was the wettest tropical cyclone in 2018.

2.2 Monthly overview

A monthly overview of tropical cyclones in 2018 is given in this section. Detailed reports on
tropical cyclones affecting Hong Kong, including reports of damage, are presented in Section 3.

JANUARY

Bolaven (1801) formed as a tropical depression near the Philippines about 600 km south-
southeast of Manila on the morning on 2 January. It moved west to west-northwestwards across
the southern part of the South China Sea. Bolaven intensified into a tropical storm the next day
and reached peak intensity with an estimated maximum sustained wind of 65 km/h near its
centre. It then started to weaken and finally degenerated into an area of low pressure over the
sea areas off the southern part of Vietnam on the morning of 4 January.

According to press reports, torrential rain and squalls brought by Bolaven caused severe
flooding and landslides in the Philippines, leaving at least three people dead.

FEBURARY

Sanba (1802) formed as a tropical depression over the western North Pacific about 360 km
south-southwest of Yap on the morning on 11 February. It moved west to west-northwestwards
towards the southern part of the Philippines. Sanba intensified into a tropical storm in the small
hours of 13 February and reached peak intensity with an estimated maximum sustained wind of
65 km/h near its centre. It weakened into a tropical depression that night, before finally
degenerating into an area of low pressure over the Sulu Sea on the night of 14 February.
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According to press reports, torrential rain and squalls brought by Sanba caused severe
flooding and landslides in the Philippines, leaving at least 14 people dead.

MARCH TO APRIL

Jelawat (1803) formed as a tropical depression over the western North Pacific about 430 km
southeast of Yap on the afternoon of 25 March. It intensified into a tropical storm the next day
and moved northwestwards. Jelawat turned northwards on 27 March and slowed down on 29
March, drifting eastwards and continuing to develop. Jelawat turned northeastwards the next
day and attained super typhoon intensity, reaching its peak intensity with an estimated sustained
wind of 195 km/h near its centre. It subsequently weakened rapidly while tracking eastwards. It
finally dissipated over the western North Pacific southeast of Iwo Jima on 1 April.

MAY

No tropical cyclone formed over the western North Pacific and the South China Sea in May
2018.

JUNE TO NOVEMBER

Ewiniar (1804) formed as a tropical depression over the southern part of the South China Sea
about 510 km south of Xisha on the night of 2 June and moved north-northwestwards. Ewiniar
turned to move north to north-northeastwards on 4 June and skirted past the sea areas east of
Hainan Island the next day. Slowing down and intensifying into a tropical storm on 6 June, it
lingered and made a loop east of Leizhou Peninsula and the northeastern part of Hainan Island.
Ewiniar reached its peak intensity with an estimated sustained wind of 75 km/h near its centre
on the morning of 7 June and started to move steadily north-northeastwards, making landfall
near Yangjiang across the coast of western Guangdong that night. It weakened gradually and
finally degenerated into an area of low pressure over the inland areas of Guangdong on the night
of 8 June.

According to press reports, Ewiniar brought torrential rain to Hainan, Guangdong, Guangxi,
Fujian and Hunan, with flooding and landslides reported in many places. At least five people were
killed and over 210 000 people were affected.

Maliksi (1805) formed as a tropical depression over the western North Pacific about 760 km
east-northeast of Manila on the early morning of 8 June. It moved north-northwestwards at first
and intensified gradually. Maliksi then turned to the northeast towards the sea areas south of
Japan the next day. It developed into a severe tropical storm that night, reaching its peak intensity
on the morning of 10 June with an estimated sustained wind of 110 km/h near its centre. Maliksi
finally evolved into an extratropical cyclone over the seas east of Japan on 12 June.

Gaemi (1806) formed as a tropical depression over the northeastern part of the South China
Sea about 180 km southwest of Gaoxiong on 14 June. It moved northeastwards and swept across
the southern part of Taiwan the next day. Gaemi intensified into a tropical storm near Okinawa
on 16 June, reaching its peak intensity that night with an estimated sustained wind of 75 km/h
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near its centre and evolving into an extratropical cyclone over the seas south of Japan the next
day.

According to press reports, electricity supply to around 13,500 households was interrupted
and two oil tankers went aground near Gaoxiong during the passage of Gaemi over Taiwan.
Gaemi caused extensive flooding and landslides in Okinawa and at least two persons were injured.

Prapiroon (1807) formed as a tropical depression over the western North Pacific about 750
km south-southeast of Okinawa on the early morning of 29 June. It tracked generally north-
northwestwards and intensified gradually. Prapiroon turned north to northeastwards on 1 July
and intensified into a typhoon on the morning of 2 July, reaching its peak intensity with an
estimated sustained wind of 120 km/h near its centre. Prapiroon started to weaken afterwards,
before finally evolving into an extratropical cyclone over the sea areas north of Honshu, Japan on
4 July.

According to press reports, at least four people were injured in Okinawa during the passage
of Prapiroon. It also brought squalls and heavy rain to Kyushu and Shikoku of Japan, leaving one
dead and 16 injured, and electricity supply to over 50,000 households interrupted in Kyushu. At
least one people was killed and one was missing in the Republic of Korea during the passage of
Prapiroon.

Maria (1808) formed as a tropical depression over the western North Pacific about 430 km
southeast of Guam on the night of 3 July. It tracked generally northwestwards and intensified
rapidly. It developed into a super typhoon on the morning of 6 July and reached its peak intensity
with an estimated sustained wind of 220 km/h near its centre on the morning of 9 July. Maria
swept across the sea areas to the south of Okinawa and then north of Taiwan and started to
weaken gradually. Maria made landfall over the coast of Fujian on the morning of 11 July and
dissipated over Jiangxi the next day.

According to press reports, at least one people was killed and eight were injured in Taiwan
during the passage of Maria. Electricity supply to around 126,000 households were interrupted.
In Fujian and Zhejiang, at least one person was killed, nine were missing and 550,000 people were
affected during the passage of Maria. There were backflow of sea water in many places.

Son-Tinh (1809) formed as a tropical depression over the western North Pacific about 650 km
northeast of Manila on the morning of 16 July and moved quickly westwards across the Luzon
Strait on that day. It continued to move at a fast pace after entering the northern part of the
South China Sea on 17 July. Son-Tinh intensified into a tropical storm before noon, reaching its
peak intensity with an estimated sustained wind of 85 km/h near the centre on the early morning
of 18 July. After moving across Hainan Island and Beibu Wan, Son-Tinh degenerated into an area
of low pressure over the northern part of Vietnam on 19 July and its remnant continued to track
westward further inland on that day. The low pressure area associated with the remnant of Son-
Tinh made a sharp turn to the east over the Indo-China and moved towards Beibu Wan on 20 July.
It re-intensified into a tropical depression over Beibu Wan on 22 July and took a northeasterly
track, sweeping across the northwestern part of Hainan Island. Son-Tinh then turned north and
moved across Leizhou Peninsula on 23 July, before dissipating over Guangxi on 24 July.

According to press reports, Son-Tinh greatly disrupted the traffic of Hainan Island during its
passage. Son-Tinh and its remnant also brought torrential rain to Vietnam. At least 32 people
were killed, 17 were reported missing and more than 5,000 houses collapsed.
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Ampil (1810) formed as a tropical depression over the western North Pacific about 800 km
south-southeast of Okinawa on the night of 18 July and moved slowly at first. It intensified into
a tropical storm the next day and took on a northwest course towards the East China Sea. Ampil
further intensified into a severe tropical storm on the night of 20 July, reaching its peak intensity
with an estimated sustained wind of 90 km/h near its centre. It moved across the vicinity of
Jiangsu and weakened on 22 July. Ampil continued to sweep across Shandong and Hebei the next
day, before evolving into an extratropical cyclone over the northeastern part of China on 24 July.

According to press reports, at least one people was killed in China during the passage of
Ampil. Near 1.8 million people were affected with a direct economic loss around 1.19 billion RMB.

A tropical depression formed over the western North Pacific about 390 km southeast of
Dongsha on 21 July. It tracked northeastwards across the Luzon Strait, heading towards the seas
east of Taiwan. The tropical depression reached its peak intensity with an estimated sustained
wind of 55 km/h near its centre on the early morning of 22 July. It then turned to move
northwards and weakened into an area of low pressure over the East China Sea the next day.

Wukong (1811) formed as a tropical depression over the western North Pacific about 890 km
northwest of Wake Island on the night of 22 July. Tracking generally northwards, it intensified
gradually. Wukong intensified into a severe tropical storm on 25 July, reaching its peak intensity
with an estimated sustained wind of 105 km/h near its centre. It finally evolved into an
extratropical cyclone over the seas east of Japan on 26 July.

Jongdari (1812) formed as a tropical depression over the western North Pacific about 690 km
southwest of lwo Jima on 25 July. Moving generally northeastward, it intensified gradually and
became a typhoon on the night of 26 July. Jongdari reached its peak intensity on the morning of
27 August with an estimated maximum sustained wind of 140 km/h near its centre. It moved
across the southern part of Honshu, and then the northern part of Kyushu of Japan on 29 July,
and weakened into a tropical storm. Jongdari made an anti-clockwise loop over the seas south
of Kyushu in the next two days and then moved across the East China Sea on a south-
southwesterly course. Jongdari made a sharp turn to the north on the morning of 2 August and
then picked up speed towards the west. It made landfall over the coast of Shanghai on 3 August
during the day, moved inland and weakened into an area of low pressure over Jiangsu at night.

According to press reports, at least 24 people were injured and over 400 flights were
cancelled in Japan during the passage of Jongdari. Electricity supply to more than 150,000
households was interrupted.

Shanshan (1813) formed as a tropical depression over the western North Pacific about 880
km east-northeast of Guam on the night of 2 August and tracked westwards at first. It intensified
gradually and started to track north-northwestwards towards Japan on 3 August. Shanshan
developed into a typhoon on 4 August, reaching its peak intensity on 7 August with an estimated
maximum sustained wind of 145 km/h near its centre. Shanshan weakened gradually afterwards
and skirted past the coastal areas of Kanto region on 9 August, and turned to move
northeastwards. It evolved into an extratropical cyclone over the sea areas east of Japan the next
day. According to press reports, at least six people were injured in Japan during the passage of
Shanshan.

Yagi (1814) formed as a tropical depression over the western North Pacific about 980 km
southeast of Okinawa on 7 August and moved slowly at first. It intensified into a tropical storm
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the next day and turned to move towards Okinawa in the following few days. After sweeping
across the sea areas south of Okinawa, Yagi moved across the East China Sea on a northwesterly
course and reached its peak intensity on the afternoon of 12 August with an estimated maximum
sustained wind of 85 km/h near its centre. After making landfall over the coast of Zhejiang, Yagi
moved inland and weakened. It finally degenerated into an area of low pressure over Shandong
on 16 August.

According to press reports, Yagi left at least two deaths during its passage over eastern China.

Bebinca (1816) formed as a tropical depression over the northern part of the South China Sea
about 540 km southwest of Hong Kong. Moving slowly northwards, it made landfall near
Yangjiang of the western Guangdong around noon on 11 August. Bebinca then made an anti-
clockwise loop over the coastal region of western Guangdong and moved back to the coastal
waters that night. After drifting southeastwards on 12 August, Bebinca intensified into a tropical
storm and looped slowly in anti-clockwise direction off the coast of western Guangdong on 13
and 14 August. Bebinca picked up speed to move west-southwestwards and intensified into a
severe tropical storm on 15 August, reaching its peak intensity with an estimated maximum
sustained wind of 90 km/hr near its centre. It moved across Beibu Wan the next day. Bebinca
made landfall over the northern part of Vietnam and weakened into an area of low pressure
inland on 17 August.

According to press reports, Bebinca brought torrential rain and squalls to Guangdong,
Guangxi and Hainan. At least three people were killed and 2 were reported missing. Bebinca also
caused extensive flooding and landslides in Vietnam during its passage, killing at least 10 people
with another three missing.

Leepi (1815) formed as a tropical depression over the western North Pacific about 560 km
south-southeast of Iwo Jima on the night of 11 August. It tracked northwestward and intensified
gradually. Leepi developed into a severe tropical storm on 13 August, reaching its peak intensity
with an estimated maximum sustained wind of 90 km/h near its centre. Leepi swept across
Kyushu of Japan on 15 August and then weakened into an area of low pressure over the seas
south of the Korean Peninsula.

According to press reports, Leepi brought torrential rain and squalls to Kyushu of Japan. One
person fell into the sea under strong wind and suffered from serious injury.

Originating from the eastern North Pacific, tropical storm Hector (1817) crossed the
International Date Line and entered the western North Pacific on the small hours of 14 August,
with an estimated maximum sustained wind of 75 km/h near its centre. Moving west-
northwestwards, Hector continued to weaken and dissipate over sea the next day.

Rumbia (1818) formed as a tropical depression over the western North Pacific about 90 km
north-northwest of Okinawa on the morning of 15 August, and developed into a tropical storm
that afternoon. It generally took on a northwest or west-northwesterly course across the East
China Sea. Rumbia reached its peak intensity with an estimated maximum sustained wind of 85
km/h near its centre on the night of 16 August. After making landfall over the coast of Shanghai
on the morning of 17 August, Rumbia moved inland on a west-northwesterly course and
weakened gradually. It finally degenerated into an area of low pressure over Henan the next
night.
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According to press reports, at least 22 people were killed and seven were missing in eastern
and central China during the passage of Rumbia. More than 10 million people were affected, with
a direct economic loss of about five billion RMB.

Soulik (1819) formed as a tropical depression over the western North Pacific about 190 km
northwest of Guam on the night of 16 August. It generally took on a northerly track and
intensified gradually. Soulik intensified into a severe typhoon over the sea areas west of Iwo Jima
on the night of 18 August and turned to move west-northwestwards. It reached its peak intensity
with an estimated maximum sustained wind of 165 km/h near its centre the next morning. Soulik
swept across the East China Sea and the Yellow Sea afterwards and weakened gradually. It turned
to track northeastwards, weakened into a severe tropical storm during the night of 23 August and
moved across the Korean Peninsula. Soulik evolved into an extratropical cyclone over the seas
north of Honshu, Japan the next night.

According to press reports, one people was swept away by freak waves and reported missing
and two others were injured in the Republic of Korea during the passage of Soulik. At least one
person was injured and electricity supply to over 20 000 households was interrupted on the island
of Amami Oshima, Japan during the passage of Soulik.

Cimaron (1820) formed as a tropical depression over the western North Pacific about 1 060
km east of Guam on the morning of 18 August. It took on a northwesterly track in the direction
of the sea areas south of Japan and intensified gradually. Cimaron developed into a severe
typhoon on 22 August, reaching its peak intensity with an estimated maximum sustained wind of
165 km/h near its centre. After skirting over Shikoku and then moving across the western part of
Honshu, Japan on the night of 23 August, Cimaron finally evolved into an extratropical cyclone
over the seas north of Honshu, Japan the next day.

According to press reports, Cimaron brought torrential rain and squalls to Japan with
unleashed landslides, leaving at least three deaths and 22 injuries. Electricity supply to about 100
000 households was interrupted.

Originating in the northeastern part of the South China Sea, an area of low pressure near
Taiwan developed into a tropical depression about 40 km north of Gaoxiong on the morning on
23 August with an estimated maximum sustained wind of 55 km/h near its centre. The tropical
depression moved slowly and lingered around western Taiwan on that day. It swept across the
Taiwan Strait on a northwesterly course on 24 August and made landfall over the coast of Fujian
on the morning of 25 August. The tropical depression weakened into an area of low pressure
over inland Fujian during the day.

According to press reports, torrential rain and squalls brought by the tropical depression
triggered extensive flooding in Taiwan. At least seven people were killed and 119 people were
injured.

Jebi (1821) formed as a tropical depression over the western North Pacific about 1 520 km
east of Guam on the night of 27 August. It tracked northwestwards at first and intensified rapidly.
Jebi intensified into a typhoon on 29 August and turned to move westwards. It further developed
into a super typhoon on 31 August, reaching its peak intensity on the morning of 1 September
with an estimated maximum sustained wind of 230 km/h near its centre. Jebi’s track turned
gradually from northwestwards to northwards and edged closer to the sea areas south of Japan
in the next two days when it weakened into a severe typhoon. It swept across the eastern part
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of Shikoku, Osaka Bay and Kansai of Honshu during the day of 4 September. It evolved into an
extratropical cyclone over the seas west of Hokkaido the next day.

According to press reports, the torrential rain and squalls brought by Jebi wreaked havoc to
Japan, with at least 11 people killed, 680 people injured. Electricity supply to more than 2 million
households was interrupted. Record-breaking water levels were registered in the vicinity of
Osaka because of the severe storm surge induced by Jebi, resulting in serious flooding over the
coastal regions. The Kansai international airport was fully closed for three days because of serious
inundation, forcing over 5 000 passengers to stay at the airport.

Tropical depression Mangkhut (1822) formed over the western North Pacific about 2 330 km
east of Guam on 7 September. Moving westwards rapidly, it intensified gradually in the following
few days. Mangkhut developed into a super typhoon on 11 September. It turned to move
northwest on 14 September, reaching its peak intensity before making landfall over Luzon with
an estimated maximum sustained wind of 250 km/h near the centre. Mangkhut weakened after
crossing the northern part of Luzon and continued to track northwestwards quickly across the
northern part of the South China Sea, edging towards the coast of Guangdong. Mangkhut
weakened into a severe typhoon on the morning of 16 September and made landfall over the
vicinity of Taishan of Guangdong before dusk. It then moved into western part of Guangdong and
weakened further. Mangkhut degenerated into an area of low pressure over Guangxi the next
night.

According to press reports, Mangkhut brought torrential rain and squalls to Luzon. There
were at least 82 deaths, 138 injuries and two missing. Around 15 000 houses were collapsed.
Mangkhut brought damaging winds and severe storm surge to the coast of Pearl River estuary,
leading to damages of many buildings and coastal structures, as well as serious inundation of low
lying areas. In Macao, 40 people were injured and more than 5 500 people were evacuated.
There were a number of reports of building damages. The water level of Inner Harbour once went
up to 1.9 metres or higher. At least six people were killed and more than 3.3 million were affected
in Guangdong, Guangxi, Hainan, Guizhou and Yunnan.

Barijat (1823) formed as a tropical depression over the sea areas about 200 km southeast of
Gaoxiong on the morning of 10 September and moved generally westwards across the northern
part of the South China Sea. It intensified into a tropical storm on 11 September and reached its
peak intensity with an estimated maximum sustained wind of 85 km/h near its centre the next
night. Barijat moved across Leizhou Peninsula and weakened on 13 September. It dissipated over
inland Guangxi in that evening. According to press reports, 40 000 people were evacuated in
Maoming and Zhanjiang during the passage of Barijat.

Trami (1824) formed as a tropical depression over the western North Pacific about 320 km
northwest of Guam on the night of 21 September. It tracked generally west-northwestwards and
intensified rapidly. Trami developed into a typhoon on 23 September and further intensified into
a super typhoon the next day, reaching its peak intensity in the small hours of 25 September with
an estimated maximum sustained wind of 220 km/h near its centre. Trami turned to move slowly
on a north-northeasterly course on the night of 25 September and started to weaken. It moved
towards the vicinity of the Ryukyu Islands gradually in the following days. After skirting past
Okinawa on 29 September, Trami took on a northeast course towards Honshu of Japan. It skirted
past Honshu of Japan during the night of 30 September and evolved into an extratropical cyclone
over the northern part of Honshu the next day.



44

According to press reports, Trami left at least five deaths with one missing and 200 injured
during its passage to Japan. Electricity supply to more than 1.3 million households was
interrupted. Transportation services in Japan were paralyzed, affecting more than 100 000
passengers.

Kong-rey (1825) formed as a tropical depression over the western North Pacific about 370
km south-southeast of Guam on the early morning of 29 September. Moving west-
northwestwards, it intensified rapidly. Kong-rey developed into a typhoon on the night of 30
September and further intensified into a super typhoon the next night, reaching its peak intensity
on the morning of 2 October with an estimated maximum sustained wind of 230 km/h near its
centre. It started to weaken on 3 October and continued to move towards the vicinity of the
Ryukyu Islands. Kong-rey moved across Jeju and the southern part of the Korean Peninsula on 5
and 6 October. It finally evolved into an extratropical cyclone in the vicinity of Hokkaido on 7
October.

According to press reports, Kong-rey brought torrential rain and squalls to Japan, with at least
one people killed and 10 people injured. Electricity supply to more than 40 000 households was
interrupted in Okinawa and Kagoshima Prefectures. At least two people were killed and one was
missing in the Republic of Korea during the passage of Kong-rey, and electricity supply to more
than 60 000 households was interrupted.

Yutu (1826) formed as a tropical depression over the western North Pacific about 1 620 km
east-southeast of Guam on the afternoon of 21 October. Tracking generally northwestwards, it
intensified rapidly. Yutu developed into a super typhoon on 24 October, reaching its peak
intensity the next day with an estimated maximum sustained wind of 250 km/h near its centre.
Yutu turned to move west to west-southwestwards on 26 and 27 October and started to weaken
gradually. After moving across Luzon on 30 October, Yutu entered the central part of the South
China Sea and weakened into a typhoon. Yutu further weakened into a severe tropical storm on
the next day and turned to move northwestwards across the northeastern part of the South China
Sea. Yutu moved northwards slowly on 1 November and weakened into a tropical storm that
night. Under the influence of the dry northeast monsoon over southern China, Yutu further
weakened into a tropical depression the next day and lingered over the northeastern part of the
South China Sea. It finally weakened into an area of low pressure at night.

According to press reports, Yutu left at least 2 deaths and 133 injured during its passage to
Saipan. Electricity supply for many places was interrupted. Yutu also brought torrential rain and
squalls to the northern part of the Philippines which triggered landslides and flooding, killing at
least 20 people.

Toraji (1827) formed as a tropical depression over the southern part of the South China Sea
about 550 km east of Ho Chi Minh City on the afternoon of 17 November. With an estimated
maximum sustained wind of 55 km/h near its centre, Toraji moved on a northwesterly track in
the direction of the southern part of Vietnam. It made landfall over the southern part of Vietnam
on the afternoon of the next day and weakened into an area of low pressure rapidly. According
to press reports, at least 19 people were killed in Vietnam during the passage of Toraji.

Usagi (1829) formed as a tropical depression over the western North Pacific about 940 km
east-southeast of Manila on the morning of 20 November. It tracked westwards and moved
across the southern part of the Philippines. Usagi crossed the southern part of the South China
Sea on 22 November. It intensified into a tropical storm the next day and turned to move on a
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west-southwesterly course. Usagi further intensified into a severe tropical storm on 24 November
and reached its peak intensity with an estimated maximum sustained wind of 90 km/h near its
centre. It changed its course to move northwestwards on 25 November. Usagi made landfall over
the southern part of Vietnam during the day and weakened gradually. It finally weakened into an
area of low pressure over the southern part of Vietnam on the early morning of 26 November.

According to press reports, Usagi brought torrential rain and flooding to the Philippines, with
at least one people killed. In Vietnam, the flooding brought by Usagi also killed at least two
people.

Man-yi (1828) formed as a tropical depression over the western North Pacific about 1 420 km
southeast of Guam on the night of 20 November. Tracking west-northwestwards, it intensified
gradually. Man-yi developed into a typhoon on 22 November and turned to move northwards the
next day, reaching its peak intensity with an estimated maximum sustained wind of 145 km/h
near its centre. It moved slowly and lingered over the seas east of Luzon in the following two days.
Man-yi turned to track northwestwards and weakened rapidly on 26 November, before finally
weakening into an area of low pressure over the western North Pacific on the early morning of
27 November.

DECEMBER

A tropical depression formed over the western North Pacific about 1 630 km east-southeast
of Manila on the night of 25 December. It took on a west to west-northwesterly track in the
direction of the central part of the Philippines with an estimated maximum sustained wind of 55
km/h near its centre. After crossing the central part of the Philippines on 29 December, the
tropical depression turned to move southwestwards and degenerated into an area of low
pressure the next morning.

According to press reports, the tropical depression brought torrential rain to the Philippines
and triggered landslides, leaving 156 deaths, 26 missing and 105 injuries.

Pabuk (1901) formed as a tropical depression over the southern part of the South China Sea
about 690 km east-southeast of Hochiminh on the afternoon of 31 December 2018 and tracked
west-southwestwards in the direction of the seas south of Vietnam. It turned to move westwards
on 2 January 2019. Pabuk intensified into a tropical storm and moved across the Gulf of Thailand
the next day. It reached its peak intensity with an estimated maximum sustained wind of 85 km/h
near its centre on the small hours of 4 January. Pabuk moved across the Malay Peninsula that
night and weakened. After entering the Andaman Sea the next day, it further weakened into a
tropical depression. Pabuk finally degenerated into an area of low pressure over the Bay of Bengal
on 7 January.

According to press reports, Pabuk brought heavy rain to Vietnam, leaving at least one death
and six injuries. According to the Thai Meteorological Department, Pabuk was the first tropical
cyclone making landfall over Thailand in January since record began in 1951. The torrential rain
and squalls brought by Pabuk triggered flooding and landslides in Thailand, killing at least eight
people. There was also one death report in Malaysia during the passage of Pabuk.

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 2018 (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 six tropical cyclones affecting Hong Kong in 2018.
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Figure 2.3a Infra-red satellite imagery of Super Typhoon Mangkhut (1822) around
11 p.m. on 14 September 2018, when Mangkhut was at peak intensity
with estimated maximum sustained winds of 250 km/h near its centre
and minimum sea-level pressure of 900 hPa.

(L EBGEKRBEBARRENR HXSREE <)
[The satellite imagery was originally captured by the Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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Figure 2.3b Infra-red satellite imagery of Super Typhoon Yutu (1826) around 8 p.m.
on 24 October 2018, when Yutu was at peak intensity with estimated
maximum sustained winds of 250 km/h near its centre and minimum
sea-level pressure of 900 hPa.

(LB EBEGEKRB BARRBENR HZXRHEE <)
[The satellite imagery was originally captured by the Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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x2.1 EEBEESBEMN(10°-30°N, 105°-125°E)RE R HIR 2 8 A 2 M(LIRTRIEEZ A A IR K %)
Table 2.1 Monthly distribution of the occurrence of tropical cyclones in Hong Kong’s area of responsibility
(10° - 30°N, 105° - 125°E), based on the first occurrence of the tropical cyclone in the month

f3month —R | ZH | =B | mA | EA | XA | tA | \B | hA | +A |+—R |+=A| #
E4 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 8 2 2 2 11
1993 1 1 2 3 2 2 3 14
1994 1 1 2 6 5 2 2 1 20
1995 1 1 5 5 3 1 1 17
1996 1 1 2 3 3 2 1 2 15
1997 1 1 4 1 2 1 10
1998 1 3 4 3 3 1 15
1999 1 1 1 2 3 2 1 1 12
2000 2 1 8 5 3 3 2 1 20
2001 1 2 4 2 2 1 1 1 14
2002 1 1 & 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 & 4 2 2 11
2011 2 3 1 2 2 2 12
2012 1 3 2 3 1 2 2 14
2013 2 3 4 4 3 3 19
2014 1 1 2 3 1 2 10
2015 1 1 1 1 2 2 2 2 1 13
2016 1 8 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
49 Average 0.1 0.0 0.1 0.2 08 1.4 26 3.1 2.7 2.1 17 06 15.6
(1961-2010)
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Table 2.2 Monthly distribution of tropical cyclones affecting Hong Kong
A% Month# _ — o —
—A —_A =R g A AR 7~H +A NR A +A |+—R | +=A 3t
E4} Year Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec | Total
1961 1 3 2 6
1962 2 1 1 4
1963 1 1 1 1 4
1964 1 1 1 4 3 10
1965 1 2 2 1 6
1966 1 3 1 1 6
1967 1 1 1 3 1 1 8
1968 1 3 2 6
1969 1 2 1 4
1970 1 2 1 2 6
1971 1 2 3 1 1 1 9
1972 2 1 1 1 5
1973 2 3 2 2 9
1974 2 1 2 4 1 1 11
1975 1 1 2 3 7
1976 1 1 2 1 5
1977 1 3 1 3 8
1978 1 1 2 2 2 8
1979 2 2 2 6
1980 1 1 4 1 2 1 10
1981 1 2 1 1 5
1982 1 2 1 1 5
1983 3 2 2 7
1984 1 1 2 1 5
1985 1 1 2 1 5
1986 1 2 1 4
1987 1 2 1 1 5
1988 1 1 1 1 2 6
1989 1 1 2 1 2 7
1990 1 2 1 1 1 6
1991 3 1 2 6
1992 1 3 1 5
1993 1 1 2 3 1 1 9
1994 2 1 1 4
1995 1 4 2 1 8
1996 2 2 2 1 7
1997 1 1 2
1998 2 1 2 5
1999 1 1 1 1 3 1 8
2000 1 2 2 1 1 I
2001 2 2 1 1 6
2002 2 1 3
2003 2 1 1 4
2004 1 1 1 3
2005 1 2 3
2006 1 1 3 1 1 7
2007 1 1 2
2008 1 1 2 1 1 6
2009 2 2 1 3 8
2010 2 1 1 1 5
2011 2 1 1 1 5
2012 2 1 2 5
2013 2 1 2 1 1 7
2014 1 1 2 4
2015 1 1 1 3
2016 1 2 1 2 3 9
2017 1 1 2 2 1 7
2018 1 1 1 2 1 6
¥ Average | 6 | 00 | 00 | 01 | 02 | 07 | 15 | 13 | 15 | 09 | o1 | 00 | 60
(1961-2010)

A ISR E R R BB 4 © #The month that the tropical cyclone warning signal was first issued.
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F=H B N\FRETENRERIE
3.1 RERERXER (1804) : —F—N\FXB”ZHENH
XERRE—/N\FHEZESBHAFTRN °

HEEBXERNR/NA A EEmYPLEA 510 ARMNREEREIS LR
mﬁﬁfkb% AAMNBXERERIEEFRILRILEAMZE THIBERS
DB - 7NASNBXERHERE  WILRARERE  EENFEMURKE
BERIEIITEHM - AAtHR EXEZEREFHESRE ' PO RS RE
RIR(EFTREINE 75 AR - WHEKBEMRRILRILSRZE - Bk EEERA
R EE LM B - WEENHSS  RER/NA/\Bit L EERARERSR—
KB -

RIFRERE 22 EAEmM BERER REMNIETEREN ' R
JAKERILEER EREDBATLT > BR21BEAZK o

BARNEBEANAARLEF 11 K 20 2L —RARET ERXERER
AEACAEREN 590 AR - RAABRABFABERNEEFTYREREA
B et A R UGRE o %%Iﬁ%%ﬁ%ﬁé%’iiﬁ&ﬁﬁfﬁ?¢lz
R 40 2R H=5RRES - XERMNREB zAERAL 330 AL - EH
THFABEBEVS %i%ﬂ&fmiﬁﬂ S ERWEUR - XERR7SAN
BT 1 REAREIERS  EPOEABAILRAL 200 RE - BEXEE
WIS NBRDE#EN RXEE/SNA/N\BTF 3 40 2R —REAEER
W ESHE 6 B 20 DEUEFTB AT RIEE SE5%E °

XEREBERRE > RKEBHF[RERM 2.52 KCBEEEEL L) AEAEAR
BRI ELLE) 0.68 K « RXEWRERR/NA/\B T 5 K 01 xS R(EH
FrgFESRE 998.7 AR @ ERXERANRAAETILMAXN 200 RE -

XERREANALBENBARBFRESIAAN  PEAEEEBRSER
250 2KWE » MAFRILTENNEEEA 400 2K - NARNBFRNBERSIH
RNEBESFEEAEERNES -BARLBABEAN ' EEEREPAK
A ﬁ%ﬁ& MEKEHBRE - AA/\BE LNERAIERARNGFEZR L
ABEER
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XERKENE  ABELRBH  KERUBFERS®RS - AT AEE
15 BEWMERENETEE AP —RuEERES - REBARERERME /)
ETRRBHERIER - ZRERRKZNBHEZEMERIEHEE -

*3.11-3.140 PR X EEF EFAHIURSNES AR  FERDE
FRaEREENRE EENERERESHUER - B3.1.1-3.12235/XEE
MBS EMABINEDME - E3.1.3 - 3.140BAXZEECNFERTERR -
El3.1.5RAXEEFETBHRERMBREINKELER -
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Section3 TROPICAL CYCLONES AFFECTING HONG KONG IN 2018

3.1 Tropical Storm Ewiniar (1804): 2 — 8 June 2018

Ewiniar was the first tropical cyclone affecting Hong Kong in 2018.

Ewiniar formed as a tropical depression over the southern part of the South China Sea
about 510 km south of Xisha on the night of 2 June and moved north-northwestwards.
Ewiniar turned to move north to north-northeastwards on 4 June and skirted past the sea
areas east of Hainan Island the next day. Slowing down and intensifying into a tropical storm
on 6 June, it lingered and made a loop east of Leizhou Peninsula and the northeastern part of
Hainan Island. Ewiniar reached its peak intensity with an estimated sustained wind of
75 km/h near its centre on the morning of 7 June and started to move steadily north-
northeastwards, making landfall near Yangjiang across the coast of western Guangdong that
night. It weakened gradually and finally degenerated into an area of low pressure over the
inland areas of Guangdong on the night of 8 June.

According to press reports, Ewiniar brought torrential rain to Hainan, Guangdong,
Guangxi, Fujian and Hunan, with flooding and landslides reported in many places. At least
five people were killed and over 210 000 people were affected.

In Hong Kong, the No. 1 Standby Signal was issued at 11:20 a.m. on 5 June when Ewiniar
was about 590 km south-southwest of the territory. Local winds were moderate to fresh
east to southeasterlies on 5 and 6 June, occasionally strong offshore and on high ground.
With Ewiniar edging closer to Hong Kong, the No. 3 Strong Wind Signal was issued at
12:40 p.m. on 7 June when Ewiniar was about 330 km west-southwest of Hong Kong. Local
winds became generally fresh to strong southeasterly in the afternoon, occasionally reaching
gale force on high ground. Ewiniar came closest to Hong Kong around 1 p.m. on 8 June with
its centre about 200 km west-northwest of Hong Kong. With Ewiniar weakening and local
winds subsiding gradually, the No. 3 Strong Wind Signal was replaced by the No. 1 Standby
Signal at 3:40 p.m. on 8 June, and all tropical cyclone warning signals were cancelled at
6:20 p.m. that evening.

During the passage of Ewiniar, a maximum sea level (above chart datum) of 2.52 m and
a maximum storm surge (above astronomical tide) of 0.68 m were recorded at Tsim Bei Tsui.
The lowest instantaneous mean sea-level pressure of 998.7 hPa was recorded at the
Observatory headquarters at 5:01 p.m. on 8 June when Ewiniar was about 200 km west-
northwest of Hong Kong.

Ewiniar brought episodes of heavy rain and squalls to Hong Kong during 5 — 8 June.
Overall, more than 250 millimetres of rainfall were generally recorded over the territory, with
rainfall over the northeastern part of the New Territories exceeding 400 millimetres. The
rainstorm shortly after noon time on 6 June led to the issuance of the first Amber Rainstorm
Warning this year. There were more outbreaks of heavy rain the next morning, especially at
Sha Tin and Tai Po, and waterspout was spotted at Cheung Chau that evening. The heavy
downpour on the morning of 8 June necessitated the issuance of the Red Rainstorm Warning
by the Observatory.
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In Hong Kong, there were reports of fallen trees, flooding and landslide during the
passage of Ewiniar. A tree collapsed in Sai Wan Ho, damaging two vans passing by and one
of the drivers suffered a minor injury. A private car in Tai Wai and a minibus in Pokfulam
were also damaged by toppled trees. A number of roads were blocked due to flooding or
fallen trees, resulting in disruption of traffic.

Information on the maximum wind, periods of strong force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Ewiniar is given in Tables 3.1.1
- 3.1.4 respectively. Figures 3.1.1 - 3.1.2 show respectively the track of Ewiniar and the
rainfall distribution for Hong Kong. Figures 3.1.3 - 3.1.4 show respectively a satellite imagery
and radar imageries of Ewiniar. Waterspout captured in Cheung Chau during the passage of
Ewiniar is illustrated in Figure 3.1.5.
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EXERFET ABRNWERATRRZELSEHRERBEIMRENESHER « &
SN R R LR M

Table 3.1.1 Maximum gust peak speeds and maximum hourly mean winds with associated wind
directions recorded at various stations when the tropical cyclone warning signals for
Ewiniar were in force
=351 G Ra/N\EFHERR

I (BEE 1.1) Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1) Rl RERAER/F) BE/AfH E A RR(AR/F) BHE/BG KE
Direction Speed (km/h) Date/Month Time Direction Speed (km/h) Date/Month Time
= (7RE) Bluff Head (Stanley) ~ BREG{REI SSE 67 7/6 03:45 FHEfRm SSE 34 8/6 14:00
FIRESER Central Pier g SE 49 8/6 13:16 EHFEI{RE ESE 23 7/6 20:00
M Cheung Chau 3] S 87 8/6 09:03 H@{®E ESE 52 8/6 01:00
oMK Cheung Chau Beach &3] S 67 8/6 09:00 B E 45 8/6 00:00
EhEpHy onekone SRR SSE 65 7/6  04:04 EREIRE ESE 34 8/6  01:00

International Airport

B Kai Tak ® E 62 8/6 00:52 EEI{RE  ESE 31 8/6 08:00
. B E 20 6/6 23:00

Rt King's Park REfRE  SSE 52 5/6 13:06 /
= E 20 7/6 00:00
FIELL Lau Fau Shan i SE 54 7/6 04:58 H@E SE 25 8/6 16:00
hlg=:! North Point = E 45 7/6 07:27 ® E 20 7/6 19:00
M Peng Chau g SE 56 7/6 10:04 EEFEIfRE ESE 30 8/6 01:00
SESM Ping Chau RE{RE SSE 38 8/6 12:16 ERFIfmES  SSE 9 8/6 15:00
=1 Sai Kung 3] S 67 5/6 13:09 EHE{RE  SSE 31 8/6 09:00
WM Sha Chau FAR{RE SSW 79 8/6 07:53 HE SE 40 8/6 01:00
SO Sha Lo Wan HERE ESE 72 8/6 01:56 HE{mE ESE 31 8/6 02:00
HE SE 19 8/6 05:00

JWH Sha Tin HE  SE 47 8/6 04:49

g SE 19 8/6 08:00
HALRE ENE 12 6/6 18:00
A Shek Kong ® E 41 8/6 07:28 ® E 12 7/6 10:00
= E 12 8/6 08:00
_ REfRE  ESE 31 8/6 01:00

FBERERETE  Star Ferry (Kowloon) = E 59 7/6  03:58 " /
® E 31 8/6 02:00
FALRE ENE 14 7/6 21:00

AT Ta Kwu Ling ® E 40 8/6 02:34

HALRE ENE 14 8/6 00:00
REE Tai Mei Tuk ®H E 54 7/6 19:59 H E 30 7/6 21:00
ARIELL Tai Mo Shan HE SE 104 7/6 04:13 H@E SE 68 8/6 02:00
K= Tai Po Kau HRm{®=R ESE 51 7/6 00:48 EHE{RE ESE 23 8/6 00:00
EreE Tap Mun East HRE{®E ESE 72 8/6 02:16 B E 49 7/6 23:00
FEIL Tate's Cairn ] S 79 8/6 08:41 3] S 45 8/6 09:00
HER Tseung Kwan O HREfRE ESE 45 8/6 00:28 = E 14 8/6 01:00
EXREEERHE Tsing Yi Shell Oil Depot  HFE SE 58 8/6 07:51 H@E SE 27 8/6 10:00
LKA E gufz:e'\s/'”” Government oz j=m st 54 7/6  03:19 HEMERE  SSE 2 8/6  10:00
RAR Wetland Park &3] S 45 7/6 04:56 ERE{®mE  SSE 16 8/6 16:00
T Wong Chuk Hang HE  SE 54 6/6  23:.07 = E 19 8/6  08:00

Sl B BEE - REEHR  GreenIsland, Ngong Ping, Waglan Island - data not available
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Table 3.1.2
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T REREESERAFA/N\E2E R B ERT

SERERFRESHERNESRERENRER

Periods during which sustained strong force winds were attained at the eight
reference anemometers in the tropical cyclone warning system when tropical

cyclone warning signals for Ewiniar were in force

i

\

uh (2RE 1.1)
Station (See Fig. 1.1)

RAVEER A

Start time when strong wind

speed* was attained

RERERRERE
End time when strong wind
speed* was attained

HE/R 3 BF HE/R B BFfE
Date/Month Time Date/Month Time
M Cheung Chau 6/6 01:31 8/6 09:24
EBEE Hong Kong _ _
#35  |International Airport 7/6 04:04 8/6 08:44
Lifh=} Sai Kung 7/6 00:43 7/6 08:28
B 0~ WEWL -~ FTESE  FRERFCHENRER AR ETARREE

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

* OB RIRES /N 41-62 AR
* 10-minute mean wind speed of 41-62 km/h

at: ARINEFRHER D EDREARENES KEERME - HFREDTES

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

REER

Winds might
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% 3.1.3 XERFBEHE  EBRAEBAHMBILARSHNERE
Table 3.1.3 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Ewiniar

uh (2REE 3.1.2) ABEB |7"AARB | AALtH |7"BENB| #RE (EX)
Station (See Fig. 3.1.2) 5 June 6 June 7 June 8 June Total (mm)
3 N

Hong ﬁiﬁi;vatory 28.2 58.3 | 47.4 | 702 204.1
EBERIS 17.8 74.4 83.4 71.9 247.5

Hong Kong International Airport (HKA)
M Cheung Chau (CCH) [35.5] 134.0 | [35.5] | [57.0] [262.0]
H23 | FHEF Aberdeen 49.0 39.0 52.0 70.0 210.0
NO5 03 Fanling 38.5 130.5 225.5 71.0 465.5
N13 | fEfsE High Island 38.5 41.0 30.5 93.5 203.5
Ko4 | EHA Jordan Valley 39.5 52.5 107.5 | 124.0 3235
NO6 25/ Kwai Chung 41.5 111.5 78.5 81.0 3125
H12 | ¥ |I[=E Mid Levels 59.5 76.5 70.5 92.5 299.0
NO09 WH Sha Tin 43.0 115.5 135.5 78.0 372.0
H19 | BE& Shau Kei Wan 36.5 70.5 76.5 118.5 302.0
SEK Vel Shek Kong [23.5] [94.5] [68.5] 60.5 [247.0]
KO6 | EFZETf So Uk Estate 32.0 88.5 72.0 66.0 258.5
R31 | AREE Tai Mei Tuk 41.0 189.5 70.0 100.0 400.5
R21 | BAA Tap Shek Kok 25.0 75.0 105.5 68.0 273.5

EREKE ~ BB - REEHR  Tuen Mun Reservoir , Tung Chung - data not available
[ ] ERTTEEBNE/NEFRESEIR ° Note: [ ] based on incomplete hourly data.

#3.1.4 X ERRBHM - BRI TR EN&RE AN KA AR
Table 3.1.4  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Ewiniar

A (BEEZEmmE L) BARER (RXHEEL L)
Maximum sea level Maximum storm surge
(above chart datum) (above astronomical tide)

i (BEIE 1.1)

Setion beeFle- L) 2 =0R) | BR/AB | BE | BECK | BR/EG | BH
Height (m) | Date/Month | Time | Height (m) | Date/Month | Time

fAl&5E | Quarry Bay 2.18 5/6 12:59 0.35 8/6 07:51
aEE Shek Pik 2.24 5/6 11:44 0.40 8/6 06:35
KIEZE | Tai PoKau 2.08 5/6 12:43 0.33 8/6 06:26
KEF& | Tai MiuWan 2.13 5/6 11:17 0.46 8/6 13:21
4E2IH | Tsim Bei Tsui 2.52 5/6 13:34 0.68 8/6 08:12

BHEE - BEER WaglanIsland - data not available
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Figure 3.1.1a Track of the Ewiniar: 2 — 8 June 2018.
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3.1.1b XEREIEBRAVKEER -

Figure 3.1.1b Track of Ewiniar near Hong Kong.
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Figure 3.1.2 Rainfall distribution on 5 — 8 June 2018 (isohyets are in millimetres).
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Hong Kong |+

;:J:i. — R

313 B N\FARATtHETF2REANAIRAFHEBR R @  ERXERETH
ReaE @ POMIESHEREGT RENE 75 RE -

Figure 3.1.3 Visible satellite imagery around 2 p.m. on 7 June 2018, when Ewiniar was at peak
intensity with estimated maximum sustained winds of 75 km/h near its centre.

(HEEERZEWE BARRENRHZE 8 REE <)
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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Figure 3.1.4 Image of radar echoes at 9:24 a.m. on 8 June 2018 when the rainbands of
Ewiniar were affecting Hong Kong.

2018 Jun 7 Thu 18,:ﬂ45H 86A7H ©Hong Kong Observatory HHALE

315 —B—\EAB+B T 6B 45 HEAENGKERSRE KA EN
& B B R AR T R B R

Figure 3.1.5 Waterspout was reported around 6:45 p.m. on 7 June 2018 at Cheung Chau
and captured by the Observatory webcam at Cheung Chau automatic weather
station.
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3.2 EERESLM (1809) : —F—N\EFEtA+A<BE-+MHMAH

LR —F—/\FE _EFETENNTRIE - LT REANBRESIER
NEMERLATREES L —RAHREUBIE_F-FFNRIIRTAR
FaF 1L o

R BERBLERtATNBR LEERA TIN50 BRIILRFF
AR LR - EHRAEARERREREN  BHEARBILHRESNREE
RFFIERARTASR  THT/\AAREEHEESRE  PONTRSFHER
RIAFTRENRSSARE o |IHEEEERILEER - RTtA T AEEREILE
BER—EEERE  HEHEQEERTEE AR - LZILSEENERERER
tRZ+RAAEYEFEAREE  BalifE - et -+ " HEHEFE
HasRwEERE  YAREBESFEEREARILE  RRE TR -+=08M
EBEMES - IIHRTtA T NBEEERER

RIBBRERS @ |IHEREBE SRR BEEZRBEARTE - |IHLEER
TR R RN EREDPATET 17 AKHE - B35 000/EFEAIS -

EBRNATE LA+ TtH EF 25402 B —SERE ST ERLBELE
EBCEBREN7IAE - HEARBRNEZEZEDIREFRILAE - BEEILEHIR
BEIBREILE  RXAEH TF4ER02BH=RRAGHE @ BRILBALNES
PIREAI350A E - EBREAANBRANLIEILR  WENERAEENRER @ B
FEREMEARRIE - ILIHRtA+ Tt T FeREARBOES  EARBUE
93400 B - FAR EIIMIERRm BEEERRT ' AXATESR LR 402 EUH
FIEREREESER EXIPRREEN—EaBBRE  ABEERS
M BARERE - RXA MR RIS ERET  EEERIEECE -

AR LAY AR R R AL BB A LB R B R R AT ERB K E 5
AR RXAETAZT=A P3R40 BERL —HARETR - SRILE
SREEACHERAKN460AE - EATFABRNEEFTYREE @ BEFK
SE PR - BHE EILHRRNERALE S RERRNSE  RXAH'ELT
10840 BUBFT B R E RIEE S5 ©

IIHE—XXEETBHRH - REEHSESHMUCEEEEREIL) 2.94X
AERREBBARSEARFRH(RIHASEL L) 0.64K - RXERENR LA+
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+t B TF4E508 D i S BB RS LR E1000. 1B HATR @ B ILMAINAE
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+&3.21 - 32405 BRI EFBPHASURENRSEE FERNE
FRERENRER EBNARERRSHMUER - B3.21 - 3.22205% L4
SR EFRABNREDME  B3.2.3-3.240 8 R LBNEHEREFEZEBR
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3.2  Tropical Storm Son-Tinh (1809): 16 — 24 July 2018

Son-Tinh was the second tropical cyclone affecting Hong Kong in 2018. It necessitated
the issuance of the tropical cyclone warning signals on two separate occasions owing to its
irregular track. The last time this had happened was in 2010 when severe tropical storm
Lionrock affected Hong Kong.

Son-Tinh formed as a tropical depression over the western North Pacific about 650 km
northeast of Manila on the morning of 16 July and moved quickly westwards across the Luzon
Strait on that day. It continued to move at a fast pace after entering the northern part of the
South China Sea on 17 July. Son-Tinh intensified into a tropical storm before noon, reaching
its peak intensity with an estimated sustained wind of 85 km/h near the centre on the early
morning of 18 July.  After moving across Hainan Island and Beibu Wan, Son-Tinh degenerated
into an area of low pressure over the northern part of Vietnam on 19 July and its remnant
continued to track westward further inland on that day. The low pressure area associated
with the remnant of Son-Tinh made a sharp turn to the east over the Indo-China and moved
towards Beibu Wan on 20 July. It re-intensified into a tropical depression over Beibu Wan on
22 July and took a northeasterly track, sweeping across the northwestern part of Hainan Island.
Son-Tinh then turned north and moved across Leizhou Peninsula on 23 July, before dissipating
over Guangxi on 24 July.

According to press reports, Son-Tinh greatly disrupted the traffic of Hainan Island during
its passage. Son-Tinh and its remnant also brought torrential rain to Vietham. At least 32
people were killed, 17 were reported missing and more than 5 000 houses collapsed.

In Hong Kong, the No. 1 Standby Signal was issued at 2:40 a.m. on 17 July when Son-
Tinh was about 740 km east-southeast of the territory. Local winds were moderate to fresh
east to northeasterlies during the day. As Son-Tinh moved rapidly across the northern part
of the South China Sea, the No. 3 Strong Wind Signal was issued at 4:20 p.m. in the afternoon
when it was about 350 km south of Hong Kong. Locally, winds generally strengthened in the
evening, becoming fresh to strong easterlies and occasionally reaching gale force offshore and
on high ground. Son-Tinh came closest to Hong Kong at around 6 p.m. on 17 July as it skirted
past about 340 km south of Hong Kong. With Son-Tinh making landfall over Hainan Island
and weakening the next morning, all tropical cyclone warning signals were cancelled at
9:40 a.m. Nevertheless, under the influence of a ridge of high pressure over the coastal
region of southeastern China, strong winds still affected offshore areas and high ground. The
Strong Monsoon Signal was issued immediately afterwards and lasted till 9:00 p.m. that night.

With Son-Tinh re-intensifying into a tropical depression after moving from the northern
part of Vietnam into Beibu Wan and moving closer to Hong Kong gradually, the No. 1 Standby
Signal was issued again at 3:40 p.m. on 23 July when Son-Tinh was about 460 km west-
southwest of Hong Kong. Local winds were moderate to fresh southeasterlies in the
afternoon, occasionally reaching strong force offshore and on high ground. When Son-Tinh
started to track northwestwards and moved away from Hong Kong the next morning, all
tropical cyclone warning signals were cancelled at 10:40 a.m.

During the first passage of Son-Tinh, a maximum sea level (above chart datum) of 2.94 m
was recorded at Tsim Bei Tsui and a maximum storm surge (above astronomical tide) of 0.64 m
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was recorded at Shek Pik and Tsim Bei Tsui. The lowest instantaneous mean sea-level
pressure of 1000.1 hPa was recorded at the Observatory headquarters at 4:08 p.m. on 17 July
when Son-Tinh was about 350 km south of Hong Kong. During the second passage of Son-
Tinh, a maximum sea level (above chart datum) of 2.61 m and a maximum storm surge (above
astronomical tide) of 0.26 m were recorded at Tsim Bei Tsui. The lowest instantaneous mean
sea-level pressure of 1000.3 hPa was recorded at the Observatory headquarters at 4:36 p.m.
on 23 July when Son-Tinh was about 460 km west-southwest of Hong Kong.

With plenty of sunshine, the weather of Hong Kong was very hot on 17 July. As Son-
Tinh came closer to Hong Kong, its outer rainbands brought occasional heavy squally showers
and thunderstorms to the territory in the evening and the next day. With Son-Tinh moving
away from Hong Kong, there were sunny intervals on the afternoon of 18 July. More than
30 millimetres of rainfall were generally recorded over the territory on 17 and 18 July. Over
60 millimetres of rainfall were registered over the northern part of the New Territories.

With Son-Tinh edging closer to Hong Kong again, the local weather turned cloudier with
occasional heavy showers and a few squally thunderstorms on 23 July. As Son-Tinh moved
away, there were a few showers at first and sunny intervals during the day on 24 July. More
than 30 millimetres of rainfall were generally recorded over the territory during these two
days.

Son-Tinh did not cause any significant damage in Hong Kong during its first passage. A
hoarding in Causeway Bay was blown down and two passersby were injured during the second
passage of Son-Tinh.

Information on the maximum wind, periods of strong force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Son-Tinh is given in Tables
3.2.1 - 3.2.4 respectively. Figures 3.2.1 - 3.2.2 show respectively the track of Son-Tinh and
the rainfall distribution for Hong Kong. Figures 3.2.3 - 3.2.4 show respectively satellite
imageries and a radar imagery of Son-Tinh.
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FEILHZET @ AEREERTRRE SEREXBIRENRSME
B~ &EENETHERENEM

Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone
warning signals for Son-Tinh were in force

(a) B—AXEBFTEHRHE [tATLtHEET/\H]
First passage [17 — 18 July]

R RE&/NGTHERE

i (BEBE 1.1) Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1)
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Direction Speed (km/h) Date/Month Time Direction Speed (km/h) Date/Month Time

HE{RE ESE 49 17/7
Bluff Head (Stanley) EREI{RE ESE 76 18/7  00:15
HERE ESE 49 18/7
HEIRE ESE 38 17/7
Central Pier HEfRE  ESE 72 17/7 22:06
HEIRE ESE 38 18/7
Cheung Chau HE{RE  ESE 87 17/7 22:12 HEE{RE ESE 63 17/7
E 58 17/7
Cheung Chau Beach H E 87 17/7 21:52
E 58 18/7
Green Island HILfRE  ENE 81 17/7  23:20 HIL{RE ENE 43 18/7
Hong Kon
& .g ) REfRE ESE 68 17/7  19:42 HE{RE ESE 36 17/7
International Airport
Kai Tak HEIRE ESE 65 17/7  21:26 EHE{RE ESE 31 17/7
King's Park R E 58 17/7 2322 =K E 30 18/7
Lau Fau Shan HE{RE  ESE 49 17/7 22:44 H E 20 18/7
North Point HALfRE  ENE 58 18/7 08:07 ¥ E 31 18/7
Peng Chau ® E 68 17/7 2321 K E 41 18/7
Ping Chau 1) SE 31 18/7  01:49 EHREI{RE ESE 7 18/7
Sai Kung ) SE 67 17/7  22:17 EE  SE 27 17/7
Sha Chau HEIRE ESE 59 17/7  23:16 EHE{RE ESE 38 17/7
Sha Lo Wan HE SE 87 17/7 22:31 HE SE 31 17/7
Sha Tin HIL{RE  ENE 49 18/7  00:08 EEI{mE ESE 13 17/7
Shek Kong HILfRE  ENE 58 18/7 0817 K E 22 18/7
Star Ferry (Kowloon) EREI{®E ESE 70 17/7  22:07 ® E 34 17/7
Ta Kwu Ling 514 NE 58 18/7 02:19 =E E 16 18/7
Tai Mei Tuk = E 94 18/7 02:08 = E 47 17/7
Tai Mo Shan REfRE  ESE 122 17/7  23:37 HE{RE ESE 90 18/7
Tai Po Kau REfRE  ESE 67 17/7  22:23 HE{RE ESE 34 18/7
® E 87 18/7 01:56
Tap Mun East ® E 52 17/7
H E 87 18/7 01:57
Tate's Cairn HEfRE  ESE 101 17/7 22:22 HE{RE ESE 54 17/7
Tseung Kwan O Em®ER ESE 43 17/7  20:31 HE{RE ESE 16 17/7
Tsing Yi Shell Oil
°INg THSnel ™ ) SE 67 17/7  23:35 EE{RE ESE 22 18/7
Depot
Tuen Mun
! HERE  SSE 59 18/7  03:26 EE{RE ESE 16 17/7
Government Offices
Waglan Island Rm®EER ESE 88 18/7 01:56 X E 56 18/7
Wetland Park HEfRE  ESE 36 18/7 04:18 H@E SE 13 17/7

S~ M - RBER  Ngong Ping, Wong Chuk Hang - data not available
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(b) BZRXLERBHE (tA+=BZEZ=+WMH]
Second passage [23 — 24 July]
=l eSS RR
iy (BEE 1.1) Maximum Gust Maximum Hourly Mean Wind

Stati See Fig. 1.1
tation (See Fig. 1.1 Bl EEAD/M) BE/AS BB BEm A B8/E6 HE
Direction Speed (km/h) Date/Month Time Direction Speed (km/h) Date/Month Time

E A (7R ) Bluff Head (Stanley) PREI{®EI SSE 43 24/7 0022 EE  SE 31 23/7 16:00
FRIRAE SR Central Pier HEfRE ESE 43 24/7  09:35 HE{RE ESE 22 247 09:00
£IM Cheung Chau RE SE 68 23/7  18:52 HE{RE ESE 43 23/7 16:00
MK Cheung Chau Beach = E 52 23/7 15144 K E 27 23/7 16:00
BN Green Island 3] S 75 23/7  19:23 HE{RE ESE 36 23/7 16:00
EREES Flone Ko.ng ) ®E SE 56 24/7  08:50 BE{RE SSE 30 24/7 09:00
International Airport

HE{RE ESE 34 23/7  18:10

5 Kai Tak = E 34 23/7  18:16 RERER ESE 20 23/7  16:00
=4 SE 34 24/7  09:15

Pty = King's Park HEfRm  SSE 41 24/7  09:05 HEg{®E SSE 19 247 09:00
FEL Lau Fau Shan HEfRm  SSE 51 23/7 1937 HE  SE 25 247 10:00
bl North Point B E 30 23/7 1845 K E 14 23/7 18:00

HEfRE ESE 47 23/7  15:44 HE{RE ESE 25 23/7 16:00
FEM Peng Chau

HEfRm  SSE 47 24/7  03:52 HEg{RE SSE 25 247 05:00
SEM Ping Chau farEfRE SSW 36 23/7  16:20 BHE{RE SSE 7 23/7 17:00
mE Sai Kung 3] S 72 23/7  15:40 HE{RE SSE 34 23/7 16:00
SHIM Sha Chau HEfRm  SSE 52 24/7  01:08 HE{®E SSE 34 247 06:00
SR Sha Lo Wan ;2 sstv ; zzg 22;13 3] S 20 24/7 10:00
WH Sha Tin TR SSW 31 23/7  15:41 FE{RE SSW 14 23/7 16:00
am Shek Kong HEfmr  SSE 31 23/7  16:27 EE{RE SSE 12 23/7 17:00
HNBEREWETE  Star Ferry (Kowloon) EREI{RE ESE 43 24/7  02:13 HERE ESE 22 23/7 16:00
s Ta Kwu Ling 3] S 31 23/7  16:02 HE{RE ESE 9 24/7 10:00
REE Tai Mei Tuk EERmE  SSE 63 23/7 1552 ERE  SE 23 23/7 16:00
AHELL Tai Mo Shan RE SE 76 23/7  19:26 HE{RE SSE 56 23/7 17:00
RIEZE Tai Po Kau HERE ESE 31 24/7 1035 EE  SE 16 23/7 16:00
EFR Tap Mun East 1) SE 68 23/7  16:01 HE{RE ESE 40 23/7 16:00
Al Tate's Cairn ) S 62 23/7 1626 S 38 23/7 17:00
HHER Tseung Kwan O B E 30 24/7 00:30 F& S 12 23/7 16:00
BEREERHE T;:;i: 1Shell Ol wmm sse 51 23/7 1926 EERE ESE 25 23/7  16:00
TREBFEE M mmERE sse 58 23/7 1920 ERRES SSE 20 24/7  10:00

Government Offices

BRS Waglan Island R SE 51 24/7  02:44 REE{RE SSE 40 24/7  03:00
PR /N Wetland Park 3] S 40 23/7  19:39 HrEI{®E SSE 16 24/7 10:00

B~ BN - BBEMR  Ngong Ping, Wong Chuk Hang - data not available
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FLHZEFEHE  AEREESERARA/\E2E R EGERT
RIEESERERF R ERER N EREARZRRER

Periods during which sustained strong force winds were attained at the eight
reference anemometers in the tropical cyclone warning system when tropical
cyclone warning signals for Son-Tinh were in force

x 322

Table 3.2.2

(a) B—XRFEFBHE [tA+TTtHET/NAH]
First passage [17 — 18 July]

AR R B ] RRER B

End time when strong wind
speed* was attained

Start time when strong wind
speed* was attained

uh (2RE 1.1)

Station (See Fig. 1.1) B8/ A 5 B
A SHE]

Date/Month Time

HE/ A& BFfE
Date/Month Time

09:38

M

Cheung Chau

17/7

19:11

18/7

SRR

Hong Kong

17/7

19:42

18/7

00:04

Hi% International Airport

B FEIL s R PH - IIREAEREREBCHENFERNRER BEARE

The sustained wind speed did not attain strong force at Kai Tak, Lau Fau Shan, Sai Kung, Sha
Tin, Ta Kwu Ling and Tsing Yi Shell Oil Depot.

(b) BIAXERBHE (tAZ+=BE=+IHH]
Second passage [23 — 24 July]

B AR R A * R RS R A R

End time when strong wind
speed* was attained

Start time when strong wind
speed* was attained

uh (2EE 1.1)

Station (See Fig. 1.1
\See Flg. 1.4) Am/B 6 e Am/AH R
Date/Month Time Date/Month Time
M Cheung Chau 23/7 15:40 24/7 00:38
rizh=% Sai Kung 23/7 15:40 23/7 15:49

EBEERES - BRES  WFWL - PE - FTEE  FREERCHENRERNRERR

BERRE

The sustained wind speed did not attain strong force at Hong Kong International Airport, Kai

Tak, Lau Fau Shan, Sha Tin, Ta Kwu Ling and Tsing Yi Shell Oil Depot.

* +AETHEIRES/INE 41-62 AR

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

i1 ARIHFER D EDRERENESKEERE - SRR DTS REERTE
ENREA -

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

Table 3.2.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and
other stations during the passage of Son-Tinh

(a) B—

First passage [17 — 18 July]

REEEBHE [TRTTtEET/\AB]

uh (2REE 3.2.2) tA++tH | tA+/\H RME((EXK)
Station (See Fig. 3.2.2) 17 Jul 18 Jul Total rainfall (mm)
EHB KRN E Hong Kong Observatory (HKO) 6.5 29.6 36.1
EBEPE#IE Hong Kong International Airport (HKA) 17.0 10.2 27.2
£M Cheung Chau (CCH) 6.5 11.0 17.5
H23 BABF Aberdeen 5.5 31.0 36.5
NO5 ARl Fanling 22.5 31.0 53.5
N13 rEfE High Island 3.5 35.5 39.0
K04 EZR Jordan Valley 4.5 34.0 38.5
NO6 Y Kwai Chung 24.0 20.0 44.0
H12 *[E Mid Levels 4.5 41.0 455
NO9 JVH Sha Tin 22.0 59.5 81.5
H19 BEE Shau Kei Wan 6.0 34.5 40.5
SEK AR Shek Kong 24.5 325 57.0
K06 BRE B So Uk Estate 10.5 24.0 34.5
R31 AKEE Tai Mei Tuk [6.5] 29.5 [36.0]
R21 BAA Tap Shek Kok 41.0 5.0 46.0
TMR HP9/KE | Tuen Mun Reservoir 18.9 15.2 34.1
(b) BIRFEEFBHHE (AR +T=HE&Z+THNAH]
Second passage [23 — 24 July]
ik (2BE 3.2.2) tAZ+=H|tRZ+WmAH| #BREEX)
Station (See Fig. 3.2.2) 23 Jul 24 Jul Total rainfall (mm)
EHEB RN E Hong Kong Observatory (HKO) 30.8 0.1 30.9
EHERPE#IS Hong Kong International Airport (HKA) 23.9 7.3 31.2
M Cheung Chau (CCH) 19.5 5.5 25.0
H23 EBF Aberdeen 28.0 0.0 28.0
NO5 BAK ] Fanling 14.5 3.0 17.5
N13 EfhE High Island 6.0 0.5 6.5
K04 EEAR Jordan Valley 18.0 1.5 19.5
NO6 B Kwai Chung 29.0 1.5 30.5
H12 ¥E Mid Levels 23.0 0.5 235
NO9 2 H Sha Tin 13.5 16.0 29.5
H19 o Shau Kei Wan 30.0 0.0 30.0
SEK A Shek Kong 19.0 7.5 26.5
K06 ERE IR So Uk Estate 37.0 0.0 37.0
R31 AEE Tai Mei Tuk 24.0 39.5 63.5
R21 Bam Tap Shek Kok 18.0 23.0 41.0
TMR TEP/KE | Tuen Mun Reservoir 27.3 16.3 43.6
BB - BAEEX  Tung Chung - data not available
30 ] ERTEENE/NEFRESIR o Note:[ ]based on incomplete hourly data.
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LI EREHARE - BRI ENES UL R KA ZH
Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Son-Tinh

uh (2EE 1.1)
Station (See Fig. 1.1)

ReA (BEIEEELL)

Maximum sea level
(above chart datum)

RARSEH (RHASELL)
Maximum storm surge
(above astronomical tide)

=2ECK) | BE/Afr |FE| SECK) | BE/Bf |RE

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

F—RTE #R£5% Quarry Bay 2.53 17/7 12:45| 0.53 18/7 02:38
HAHME AEE  [Shek Pik 2.59 17/7 12:45|  0.64 18/7  |01:22
[ERTEHZE | x@E# Tai Miu Wan 2.47 17/7 12:27| 0.57 18/7  |02:15
TR AIHZE Tai Po Kau 2.58 17/7 13:37 0.58 18/7 02:38
First passage |2 *210H |Tsim Bei Tsui 2.94 17/7 12:40| 0.64 18/7  |02:04
(17-18July) |#EBE |Waglanisland| 2.54 17/7 12:35|  0.49 18/7  |01:59
FIRTE #81%5% |Quarry Bay 2.13 24/7 06:33| 0.18 23/7 15:01
HAHME AEE  [Shek Pik 2.24 24/7  |06:04| 0.23 23/7 18:24
[z;tﬁ =1T=H | KEs# Tai Miu Wan 2.06 24/7  |05:44| 0.21 23/7  [15:01
E—1THA] KIFZE Tai Po Kau 2.04 24/7  |07:50]  0.22 23/7 15:49
Second passage |2 *210H |Tsim Bei Tsui 2.61 24/7  |07:06| 0.26 24/7  |07:03
(23-24July) |BEBE Waglanisland | 2.14 24/7  |06:03| 0.14 23/7 15:08
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Figure 3.2.1 Track of Son-Tinh on 16 — 24 July 2018.
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Figure 3.2.2  Rainfall distribution on (a) 17 — 18, and (b) 23 - 24 July 2018 (isohyets in
millimetres).
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'BE
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B 323 “F-/\FTtATN\BLF2REANAIMGEER R ERILEESE
RERE W PONIREFEREMLTRE N85 AL -

Figure 3.2.3a Infra-red satellite imagery around 2 a.m. on 18 July 2018, when Son-Tinh was
at peak intensity with estimated maximum sustained winds of 85 km/h near its
centre.

(HEEERZEWBE AR RENRHZE 8 REE <)
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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B 323 “T-\FLtAZHTIHLF 2 REANAINREER R B L&HEL
MEENERR/REERE - @R EEREBRE S —REVGERERR
#BE - MAZIREERLZLLIEBRITER °

Figure 3.2.3b Infra-red satellite imagery around 2 a.m. on 22 July 2018, when Son-Tinh re-
intensified into a tropical depression over Beibu Wan. Meanwhile, another
tropical depression over Luzon Strait was moving northeastwards and severe
tropical storm Ampil was moving towards Jiangsu.

(EFEEGEWBBRRRENRHZ 8 RETE <)
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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Figure 3.2.4 Image of radar echoes at 10:36 p.m. on 17 July 2018 when the rainbands of
Son-Tinh were affecting the coastal areas of Guangdong and the northern
part of the South China Sea.
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3.3 Severe Tropical Storm Bebinca (1816): 9 — 17 August 2018

Bebinca was the third tropical cyclone affecting Hong Kong in 2018. Under the
influence of weak steering flow, it exhibited an erratic movement and lingered over the seas
off the coast of western Guangdong for a rather long time. The tropical cyclone warning
signals had been in force for 132 hours and 5 minutes, making it the third longest since 1946,
just after 161 hours for Tilda in 1964 and 139 hours 10 minutes for Dinah in 1977.

Bebinca formed as a tropical depression over the northern part of the South China Sea
about 540 km southwest of Hong Kong. Moving slowly northwards, it made landfall near
Yangjiang of western Guangdong around noon on 11 August. Bebinca then made an anti-
clockwise loop over the coastal region of western Guangdong and moved back to the coastal
waters that night. After drifting southeastwards on 12 August, Bebinca intensified into a
tropical storm and looped slowly in anti-clockwise direction off the coast of western
Guangdong on 13 and 14 August. Bebinca picked up speed to move west-southwestwards
and intensified into a severe tropical storm on 15 August, reaching its peak intensity with an
estimated sustained wind of 90 km/hr near its centre. It moved across Beibu Wan the next
day. Bebinca made landfall over the northern part of Vietham and weakened into an area of
low pressure inland on 17 August.

According to press reports, Bebinca brought torrential rain and squalls to Guangdong,
Guangxi and Hainan. At least three people were killed and 2 were reported missing.
Bebinca also caused extensive flooding and landslides in Vietnam during its passage, killing 10
people with another three missing.

In Hong Kong, the No. 1 Standby Signal was issued at 5:15 p.m. on 9 August when
Bebinca was about 540 km southwest of the territory. Local winds were moderate to fresh
east to southeasterlies on 9 - 13 August, and occasionally reaching strong force offshore and
on high ground. As Bebinca started to move slowly northwards on 14 August, edging slightly
closer to the Pearl River Estuary, the No. 3 Strong Wind Signal was issued at 5:20 a.m. on 14
August when it was about 190 km south-southwest of Hong Kong. As the circulation of
Bebinca was relatively small, local winds were only moderate to fresh east to southeasterlies
during the day, and occasionally reaching strong force offshore and on high ground. Bebinca
came closest to the territory at around 2 p.m. on that day as it skirted past about 150 km
south-southwest of Hong Kong. As it tracked westwards and departed from Hong Kong at
night, the No. 3 Strong Wind Signal was replaced by the No. 1 Standby Signal at 2:20 a.m. on
15 August, and all tropical cyclone warning signals were cancelled at 5:20 a.m. on that day.

During the passage of Bebinca, a maximum sea level (above chart datum) of 3.33 m was
recorded at Tsim Bei Tsui and a maximum storm surge (above astronomical tide) of 0.43 m
was recorded at Tai Po Kau. The lowest instantaneous mean sea-level pressure of 994.7 hPa
was recorded at the Observatory headquarters at 5:34 p.m. on 12 August when Bebinca was
about 260 km southwest of Hong Kong.

Under the influence of an anticyclone aloft over southern China, there were sunny
periods and isolated showers in Hong Kong on 9 August. It was very hot during the day.
The outer rainbands associated with Bebinca brought occasional heavy squally showers and
thunderstorms to Hong Kong on 10 — 15 August. Amber Rainstorm Warning Signals were
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issued on 10, 11 and 12 August. More than 150 millimetres of rainfall were generally
recorded over the territory during 9 — 15 August, with rainfall over parts of the New Territories
exceeding 250 millimetres.

In Hong Kong, there were at least 18 reports of fallen trees during the passage of Bebinca.
A tree collapsed at San Tin Highway near Yuen Long and damaged a private car and a container
truck passing by. One of the drivers suffered a minor injury.

Information on the maximum wind, period of strong force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Bebinca is given in Tables
3.3.1-3.3.4respectively. Figures 3.3.1-3.3.2 show respectively the track of Bebinca and the
rainfall distribution for Hong Kong. Fugures 3.3.3 - 3.3.4 show respectively a satellite imagery
and a radar imagery of Bebinca.
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Table 3.3.1
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TEEEY

i (BEE 1.1)
Station (See Fig. 1.1)
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MRS

5~ AE- BEER  Ngong Ping, Shek Kong - data not available
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Direction

Bluff Head (Stanley) EEE3{®RE5 SSE

Central Pier

Cheung Chau

Cheung Chau Beach

Green Island

Hong Kong

International Airport

Kai Tak
King's Park
Lau Fau Shan
North Point
Peng Chau
Ping Chau
Sai Kung

Sha Chau

Sha Lo Wan

Sha Tin

Star Ferry (Kowloon)

Ta Kwu Ling
Tai Mei Tuk
Tai Mo Shan
Tai Po Kau
Tap Mun East
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Tseung Kwan O

Tsing Yi Shell Oil
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Tuen Mun
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Table 3.3.2 Perlods during which sustained strong winds were attained at the eight
reference anemometers in the tropical cyclone warning system when tropical
cyclone warning signals for Bebinca were in force

EAESRE R R ERRE R
Start time when strong  |End time when strong wind
A g =]
v (ZHIE 1.1) wind speed* was attained speed* was attained

Station (See Fig. 1.1)

HE/ A& BF ] HE/ A& BFfE
Date/Month Time Date/Month Time

=M Cheung Chau 9/8 17:15 14/8 17:00

BEEERES - BES PHE  WFEIL - AR IR BRBRBOHENFER DR
EFREARE -

The sustained wind speed did not attain strong force at Hong Kong International Airport, Kai
Tak, Sha Tin, Lau Fau Shan, Sai Kung, Ta Kwu Ling and Tsing Yi Shell Qil Depot.

* +REFHRRES/)R 4162 AE
* 10-minute mean wind speed of 41- 62 km/h

it ARIILFERNEZRARENERLRGERHE - BEBRD TSR ERE
ERIEA

Note: The table gives the start and end time of sustained strong force winds. Winds might
fluctuate above or below the specified wind speeds in between the times indicated.
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% 3.3.3 BEZFARE  BBRNARBAHMBIEMZSHNERE
Table 3.3.3 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and
other stations during the passage of Bebinca

mRE
i (2EE 3.3.2) (ZX)
- NBAE | NB+EB | AB+—8| NB+=B| NA+=B| NA+mE| NB+EE|
. . Total
Station (See Fig. 3.3.2) )
9 Aug 10 Aug 11 Aug 12 Aug 13 Aug 14 Aug 15 Aug rainfall
(mm)
HFERXE WE
47.9 51.9 18.9 0.1 32.9 2.2 153.9
Hong Kong Observatory (HKO) Trace

AR S WE wE
45.0 53.1 44.7 15.3 1.9 160.0

Hong Kong International Airport (HKA) Trace Trace
£M Cheung Chau (CCH) 0.0 51.0 [38.5] 415 11.0 14.5 2.0 [158.5]
H23 |&AF | Aberdeen 0.0 47.5 51.5 43.0 5.0 20.5 3.5 171.0
NO5 |45 Fanling 0.5 36.5 77.5 69.5 0.0 28.0 9.0 221.0
N13 [4E85%& | Highlsland 0.0 36.0 27.5 62.0 0.5 58.5 6.5 191.0
Ko4 [#EZ%Ek | Jordan Valley 0.5 55.0 57.0 29.5 2.0 26.5 4.0 174.5
NO6 [Z%5F Kwai Chung 0.0 435 154.5 36.0 0.5 39.5 1.0 275.0
H12 [2EUE | Mid Levels 0.0 455 66.5 36.5 8.0 37.0 5.0 198.5
NOS [DH Sha Tin 0.0 40.5 76.0 91.5 0.0 57.0 10.0 275.0
H19 [BE%& | ShauKei Wan 0.0 55.0 26.0 21.5 15.0 30.5 0.0 148.0
Ko6 |[BRETE | So Uk Estate 0.0 435 [125.0] 25.0 2.0 20.5 0.5 [216.5]
R31 |[RZEE | Tai MeiTuk 1.5 35.5 57.0 [77.0] [0.0] 18.0 17.0 [206.0]
R21 |BX/A | Tap Shek Kok 0.0 35.0 34.0 49.0 [0.0] 34.5 1.5 [154.0]
TMR |EF97K/E| Tuen Mun Reservoir 0.0 51.1 41.3 30.7 0.0 32.3 6.3 161.7

A BE - REBER  Shek Kong, Tung Chung - data not available
2l ] ERTEBNE/NRRE8UR  Note: [ ] based on incomplete hourly data

% 3.3.4 BEREHE BRI WM RS EKE R
Table 3.3.4  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Bebinca

E=ai (BEEEEI L) | ZARER (RXXESELL)
N Maximum sea level Maximum storm surge
uh (BRE 1.1) (above chart datum) (above astronomical tide)

Station (See Fig. 1.1) - -
=ECK)| BE/Af | BE | &ECK) | BE/Bf | FE
Height (m)|Date/Month| Time [Height (m)|Date/Month| Time

fllFE | Quarry Bay 2.77 12/8 09:31 | 0.31 14/8 08:59

yat=i3 Shek Pik 2.83 12/8 08:58 | 0.26 12/8 23:24
F B | Tai MiuWan | 2.66 12/8 09:37 | 0.31 12/8 23:30
FIEZ | Tai Po Kau 2.78 12/8 10:54 | 0.43 12/8 15:14
A B[R | Tsim BeiTsui | 3.33 12/8 09:54 | 0.42 12/8 18:02
REE Waglanlsland|  2.71 12/8 09:27 | 0.18 12/8 23:30
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Figure 3.3.1a Track of Bebinca on 9 - 17 August 2018.
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Figure 3.3.1b Track of Bebinca in the vicinity of Hong Kong.
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Figure 3.3.2

Rainfall distribution on 9 — 15 August 2018 (isohyets in millimetres).
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333 "B \EN\A+EALF s BEANTENGEES - M5 EEEE
HBBRE - ORI RS S ERREE RGNS 90 AR -

Figure 3.3.3 Visible satellite imagery around 8 a.m. on 15 August 2018, when Bebinca was
at peak intensity with an estimated maximum sustained winds of 90 km/h near
its centre.

(EEEEGRZEWE HARRENRHZE 8 REE <)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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Figure 3.3.4 Radar echoes captured at 2 p.m. on 14 August 2018 when the centre of
Bebinca was located about 150 km south-southwest of Hong Kong. Showers

associated with Bebinca were affecting the coastal areas of Guangdong and
the northern part of the South China Sea.



89
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3.4 Tropical Storm Barijat (1823): 10 — 13 September 2018

Barijat was the fourth tropical cyclone affecting Hong Kong in 2018.

Barijat formed as a tropical depression over the sea areas about 200 km southeast of
Gaoxiong on the morning of 10 September and moved generally westwards across the
northern part of the South China Sea. It intensified into a tropical storm on 11 September and
reached its peak intensity with an estimated maximum sustained wind of 85 km/h near its
centre the next night. Barijat moved across Leizhou Peninsula and weakened on 13
September. It dissipated over inland Guangxi in that evening.

According to press reports, affected by Barijat, 40 000 people were evacuated in
Maoming and Zhanjiang .

In Hong Kong, the No. 1 Standby Signal was issued at 10:40 a.m. on 11 September when
Barijat was about 460 km east-southeast of Hong Kong. Local winds were light to moderate
northerlies on 11 September. As Barijat edged closer towards Hong Kong, the No. 3 Strong
Wind Signal was issued at 12:20 p.m. on 12 September when it was about 170 km south-
southeast of Hong Kong. Local winds were generally fresh to strong east to northeasterlies
in that afternoon. Barijat came closest to the territory at around 3 p.m. on that day as it
skirted past about 150 km south of Hong Kong. As Barijat continued to track westwards and
depart from Hong Kong, the No. 3 Strong Wind Signal was replaced by the No. 1 Standby Signal
at 4:10 a.m. on 13 September, and all tropical cyclone warning signals were cancelled at
7:40 a.m. on that day.

During the passage of Barijat, a maximum sea level (above chart datum) of 2.88 m was
recorded at Tsim Bei Tsui and a maximum storm surge (above astronomical tide) of 0.38 m
was recorded at Tai PoKau. The lowest instantaneous mean sea-level pressure of 1006.0 hPa
was recorded at the Observatory headquarters at 4:49 p.m. on 12 September when Barijat
was about 150 km south of Hong Kong.

Barijat did not cause any significant damage in Hong Kong. Under the influence of the
outer subsiding air of Barijat, the weather of Hong Kong was generally fine on 11 September.
As Barijat skirted past to the south of Hong Kong, there were a few showers on 12 September.
With Barijat moving away from Hong Kong, apart from a few showers at first, there were sunny
periods on 13 September.

Information on the maximum wind, periods of strong and gale force winds, daily rainfall
and maximum sea level reached in Hong Kong during the passage of Barijat is given in Tables
3.4.1-3.4.4respectively. Figure 3.4.1 shows the track of Barijat. Figures 3.4.2 - 3.4.3 show
respectively a satellite imagery and radar imageries of Barijat.
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*3.4.1 AEERERET AAETUARFTRESERESFIRENREE
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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 Barijat were in force
= = P A
i (BEE 1.1) Maximum Gust

Station (See Fig. 1.1)
A BUR(AR/R) BR/BH RE
Direction Speed (km/h) Date/Month Time

EEE/N\BTERE
Maximum Hourly Mean Wind

NG REAR/RS) BH/BG RE
Direction Speed (km/h) Date/Month Time

A (FRAE) Bluff Head (Stanley) ER3L{R3 ENE 70 12/9 1432 K E 31 12/9 19:00
FRIREEER Central Pier ) E 62 12/9  17:44 x i 38 12/5 |16:00
B E 38 12/9 17:00

M Cheung Chau HE{RE ESE 67 12/9  19:30 ® ; 40 12/5 | 20:00
® E 40 12/9 21:00

MK Cheung Chau Beach EiL{RE ENE 67 12/9  14:54 FIL{RE ENE 51 12/9  15:00
=M Green Island FRILRE ENE 77 12/9  14:45 FIL{RE ENE 52 12/9  17:00
EREES Hong Ko.ng . HILEE ENE 51 12/9  16:21 FIL{RE ENE 31 12/9  17:00

International Airport

B Kai Tak HAERE ESE 54 12/9 20148 HE E 25 12/9  22:00
=t King's Park ) E 58 12/9 1825 K E 22 12/9 18:00
TZEL Lau Fau Shan IR ENE 51 12/9  14:34 HILRE ENE 30 12/9  20:00
itA North Point B E 58 12/9  17:19 HILREHE ENE 36 12/9  15:00
M Peng Chau IR ENE 62 12/9 1452 HE E 41 12/9  17:00
M Ping Chau B SE 31 12/9  12:41 HE  SE 7 12/9  13:00
wmE Sai Kung FHILRHE ENE 56 12/9  13:45 HILRHE ENE 34 12/9  17:00
UM Sha Chau =i NE 49 12/9  12:24 i E 52 Eg 13;22
IR Sha Lo Wan B E 47 12/9 1952 K E 23 12/9  17:00
W H Sha Tin =ik NE 49 12/9 1330 EHEik  NE 16 12/9  14:00
yal| Shek Kong ik NE 49 12/9 1425 K E 22 12/9 22:00
NEREMIE  Star Ferry (Kowloon) = E 54 12/9 19330 HE E 30 12/9  20:00
EANT Ta Kwu Ling Bk NE 38 12/9  16:55 FIL{WE ENE 14 12/9  14:00
REE Tai Mei Tuk RILRE ENE 63 12/9  14:05 FIL{RE ENE 47 12/9  14:00
AHELL Tai Mo Shan HEfRE ESE 79 12/9  21:37 HE{RE ESE 58 12/9  22:00
KIE Tai Po Kau = E 45 12/9  18:42 ; 3t 12/9 19400
E 31 12/9  22:00

HPER Tap Mun East FALRER ENE 58 12/9  13:35 FIL{RE ENE 43 12/9  17:00
RELWL Tate's Cairn HIbfRE ENE 77 12/9 1356 X E 52 12/9 23:00
EER Tseung kwan O B E 51 12/9  15:34 Eb{RIE NNE 14 12/9  10:00
BXSIRBHE Es;:itw shell O W@ SE 40 12/9  15:37 HE{RE ESE 14 12/9  17:00
TERFRE o ) HEfRE ESE 43 12/9  14:13 ELRIL NNE 14 12/9  06:00

Government Offices

BERS Waglan Island FILRHR ENE 77 12/9  14:24 FIL{RE ENE 63 12/9  15:00
EHAE Wetland Park ® E 36 12/9 1339 X E 14 12/9 15:00
EH Wong Chuk Hang ik NE 58 12/9  18:01 FIL{®WE ENE 22 12/9  18:00

B BEER  Ngong Ping - data not available
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Table 3.4.2 Periods during which sustained strong and gale force winds were attained at the
eight reference anemometers in the tropical cyclone warning system when
tropical cyclone warning signals for Barijat were in force

U (2EE 1.1)
Station (See Fig. 1.1)

RAVEERE*
PRy

Start time when strong wind speed*

was attained

RRZER R E

PRy

End time when strong wind speed*

was attained

HEA/A & BFfE HEH3/A 4 BFfE
Date/Month Time Date/Month Time
£M |Cheung Chau 12/9 14:48 12/9 21:54

BBEERES - B PH
FRERE -

VIEL S IR TR E AR SEBCHENRER D RE

The sustained wind speed did not attain strong force at the Hong Kong International Airport,
Kai Tak, Sha Tin, Lau Fau Shan, Sai Kung, Ta Kwu Ling and Tsing Yi Shell Oil Depot.

* +ETHRRES /N 41-62 AR
* 10-minute mean wind speed of 41- 62 km/h

it ARILFERNE

EHRESA °

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

R EREENERAEERE - HERDTEERBERTE

Winds might

fluctuate above or below the specified wind speeds in between the times indicated.
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% 3.4.3 BERFARE EBRNARBAHMBIEMZSNERE
Table 3.4.3 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and
other stations during the passage of Barijat
4 AA+—B | hB+ZH | AB+T=H | £F[2EX
Station 11 Sep 12 Sep 13 Sep Total rainfall (mm)
3 AN =%
Hong Kﬁoiﬁie?vatory 0.0 'fiai 2:5 2:5
Hong Kong Iﬁfnt%r%l%irport (HKA) 0.0 21 0.3 24
EM Cheung Chau (CCH) 0.0 0.0 0.5 0.5
H23 | &BBF Aberdeen 0.0 3.5 1.5 5.0
NO5 sE Fanling 0.0 0.0 0.5 0.5
N13 | {EfE High Island 0.0 0.5 1.5 2.0
K04 EHD Jordan Valley 0.0 0.5 1.5 2.0
NO6 Eye] Kwai Chung 0.0 1.5 1.0 25
H12 | ¥ E Mid Levels 0.0 1.0 1.5 2.5
NO9 W H Sha Tin 0.0 0.5 5.0 5.5
H19 HEE Shau Kei Wan 0.0 1.0 4.5 55
SEK AR Shek Kong 0.5 1.0 3.0 4.5
Koe | EREER So Uk Estate 0.0 1.5 1.0 2.5
R31 | AEE Tai Mei Tuk 0.0 0.0 0.0 0.0
R21 | BAA Tap Shek Kok 0.0 [0.0] 0.0 [0.0]
TMR |TEPF97KE| Tuen Mun Reservoir 0.0 0.0 0.0 0.0
BE - BBER  Tung Chung - data not available
ol ] ERTEENE/NRREEUIR - Note: [ ] based on incomplete hourly data.
344 BERRBEHE BRI UFRENESHAURRARSE
Table 3.4.4  Times and heights of the maximum sea level and the maximum storm surge

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

ReAfi CBEEEEM L) | RRKASEH (RXGHEELLL)
N Maximum sea level Maximum storm surge
uh (2RE 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) - -
=SECK)| BE/A® | BE | &ECK) | BE/Bf | KE
Height (m)|Date/Month| Time [Height (m)|Date/Month| Time
#IF0A | Quarry Bay 2.51 12/9 11:31 | 030 12/9 13:10
AEE Shek Pik 2.49 12/9 10:59 0.25 12/9 19:57
A EF# | Tai MiuWan | 2.37 12/9 | 11:48 | 0.25 12/9 19:24
FHZ | Tai Po Kau 2.56 11/9 | 11:07 | 0.38 12/9 15:20
42 EMB | Tsim Bei Tsui 2.88 11/9 11:22 0.27 13/9 00:03
=R B | Waglan Island 2.50 12/9 11:49 0.19 12/9 13:46
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Figure 3.4.1a Track of Barijat on 10 - 13 September 2018.
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Track of Barijat near Hong Kong.

3.4.1b

Figure 3.4.1b



96

BA
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3.4.2 “F-\FAATZATF 8 RAKIIMNREER R @ EREERE
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Figure 3.4.2 Infra-red satellite imagery around 8 p.m. on 12 September 2018, when
Barijat was at peak intensity with an estimated maximum sustained wind

of 85 km/h near its centre.

(LEEBGEWB HARRENRHZE 8 HHE <)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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Radar echoes captured at 4 p.m. on 12 September 2018 when the centre of
Barijat was located about 150 km south of Hong Kong. Showers associated
with Barijat were affecting the coast of Guangdong and the northern part of
the South China Sea at the time.
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3.5 Super Typhoon Mangkhut (1822):7 — 17 September 2018

Mangkhut was the fifth tropical cyclone affecting Hong Kong in 2018. After Hato in
2017, the Hurricane Signal No. 10 was issued again during the passage of Mangkhut and lasted
for ten hours. It was the second longest duration of Signal No. 10 since World War I, just
after the 11 hours of York in 1999. Mangkhut is characterized by its extensive circulation,
ferocious winds and fast movement as well as special wind structure. It brought damaging
winds and record-breaking storm surges to Hong Kong, causing widespread and serious
impacts.

Tropical depression Mangkhut formed over the western North Pacific about 2 330 km
east of Guam on 7 September. Moving westwards quickly, it intensified gradually in the
following few days. Mangkhut developed into a super typhoon on 11 September. It turned to
the northwest on 14 September, reaching its peak intensity before making landfall over Luzon
with an estimated maximum sustained wind of 250 km/h near the centre. Mangkhut
weakened after crossing the northern part of Luzon and continued to track northwestwards
quickly across the northern part of the South China Sea towards the coast of Guangdong.
Mangkhut weakened into a severe typhoon on the morning of 16 September and made
landfall in the vicinity of Taishan of Guangdong before dusk. It then moved into western part
of Guangdong and weakened further. Mangkhut degenerated into an area of low pressure
over Guangxi the next night.

According to press reports, Mangkhut brought torrential rain and squalls to Luzon.
There were at least 82 deaths, 138 injuries and two missing. Around 15 000 houses collapsed.
Mangkhut brought damaging winds and severe storm surge to the coast of Pearl River estuary,
leading to damages of many buildings and coastal structures, as well as serious inundation of
low lying areas. In Macao, 40 people were injured and more than 5 500 people were
evacuated. There were a number of reports of building damages. The height of the
inundation in Inner Harbour once reached 1.9 metres or higher above ground. At least six
people were killed and more than 3.3 million were affected in Guangdong, Guangxi, Hainan,
Guizhou and Yunnan.

As Mangkhut was a fast-moving storm and posed a serious threat to Hong Kong, the
Hong Kong Observatory issued the Standby Signal No. 1 well in advance at 10:20 p.m. on 14
September when Mangkhut was about 1 110 km east-southeast of the territory, the farthest
distance on record. Local winds were light to moderate northeasterlies during the day of 15
September. As Mangkhut edged closer to the coast of Guangdong quickly, the No. 3 Strong
Wind Signal was issued at 4:20 p.m. on 15 September when Mangkhut was about 650 km
southeast of Hong Kong. Local winds strengthened at night, becoming fresh to strong
northerlies. With Mangkhut maintaining its course towards the Pearl River Estuary, the
Observatory issued the No. 8 Northeast Gale or Storm Signal at 1:10 a.m. on 16 September
when Mangkhut was about 410 km southeast of the territory. Local winds continued to
strengthen afterwards, with gale to storm force northerlies offshore and on high ground. As
winds were expected to increase further when Mangkhut came closer to Hong Kong, the
Increasing Gale or Storm Signal No. 9 was issued at 7:40 a.m. when Mangkhut was about
200 km south-southeast of the territory. With local winds picking up rapidly afterwards, the
Observatory issued the Hurricane Signal No. 10 at 9:40 a.m. when Mangkhut was about
160 km south-southeast of the territory. At the time when tropical cyclone signals number
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8, 9 and 10 were issued, the storm was the farthest away from Hong Kong for the
corresponding signal since 1961. The destructive storm to hurricane force winds affected
Hong Kong for a long period of time during the day of 16 September. Mangkhut came closest
to the Hong Kong Observatory Headquarters around 1 p.m. when its centre was located at
about 100 km to the south-southwest. With Mangkhut shirting past to the southwest of
Hong Kong, local winds veered from the northeast to the southeast gradually. Mangkhut
made landfall over the vicinity of Taishan of Guangdong before dusk. With Mangkhut
moving away from Hong Kong and weakening gradually, hurricane force winds no longer
affected the territory. The No. 8 Southeast Gale or Storm Signal was issued at 7:40 p.m. to
replace the No. 10 Signal. With local winds subsiding continuously, the No. 3 Strong Wind
Signal was issued at 5:20 a.m. on 17 September, followed by the No. 1 Standby Signal at
2:40 p.m. Mangkhut moved further inland and weakened, and all tropical cyclone warning
signals were cancelled at 7:10 p.m. that night.

While Mangkhut weakened after moving across the northern part of Luzon with weaker
convection over the eyewall, the spiral rainband between 100 and 200 kilometres from its
centre remained intense and the structure was intact. Analysis of microwave satellite
images (Figure 3.5.6), Doppler weather radar images (Figure 3.5.7), surface observations and
flight reconnaissance data revealed that the winds associated with the spiral rainband outside
the eyewall were stronger than those near the eyewall. When Mangkhut skirted past to the
south of Hong Kong, the intense spiral rainband swept across Hong Kong during the day.
Moreover, Mangkhut moved rapidly over the northern part of the South China Sea (speed
reaching 35 km/h). With Hong Kong staying in the right semicircle of the storm (also known
as the dangerous semicircle) for a long time, the superposition of wind speed and moving
speed of the storm brought ferocious winds to Hong Kong most of the time during the day.
In view of the special wind structure of Mangkhut, the wind strength experienced by Hong
Kong was the strongest among the Pearl River Delta areas even though Mangkhut tracked
closer to Macao, Zhuhai and Taishan.

Table 3.5.1 showed the maximum wind recorded at various stations in Hong Kong during
the passage of Mangkhut. Under the influence of Mangkhut, the wind strength over Hong
Kong was generally stronger than that of the tropical cyclones necessitating the issuance of
No. 10 signals in the recent three decades, including York in 1999, Vicente in 2012 and Hato
in 2017 (Table 3.5.2). The maximum 60-minute mean wind speeds recorded at Waglan
Island and Cheung Chau were 161 km/h and 157 km/h respectively. Both are the second
highest records at the corresponding stations, just lower than the record high of Ellen in 1983.
Gusts over 150 km/h were registered in most parts of the territory on that day and a maximum
gust of 256 km/h was recorded at Tate’s Cairn, ranking after Wanda in 1962 and Ruby in 1964.
A maximum 10-minute mean wind of 124 km/h was registered at North Point anemometer
located inside the Victoria Harbour (Figure 3.5.9), the first time sustained hurricane force
winds were recorded at the station since the start of its operation in 1998. Besides, the
automatic weather station under testing at Clear Water Bay even recorded a maximum 10-
minute average wind speed of 191 km/h (Note 1), which is believed to be the highest record
near the surface since the Observatory's commencement of automatic weather station
installation in Hong Kong in the 1980s.
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The lowest instantaneous mean sea-level pressures recorded at some selected stations
are as follows:

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

Hong Kong Observatory

Headquarters 977.0 16/9 1:28 p.m.
Hong Kong International 9739 16/9 2:11 p.m.
Airport
King’s Park 977.5 16/9 1:44 p.m.
Ta Kwu Ling 981.3 16/9 12:52 p.m.
Tai Po 980.5 16/9 1:17 p.m.
Shatin 980.1 16/9 12:21 p.m.
Sheung Shui 979.8 16/9 2:06 p.m.
Lau Fau Shan 976.7 16/9 1:59 p.m.
Cheung Chau 971.8 16/9 2:10 p.m.
Waglan Island 973.5 16/9 12:10 p.m.

Mangkhut’s track is a typical one causing severe storm surge in Hong Kong. When it
skirted past to the south-southwest of Hong Kong, the associated ferocious east to
southeasterly winds pushed water towards the shore and piled up against the coast. In
addition, Mangkhut’s extensive circulation drove a more extensive area of the ocean which in
turn raised the water level further. The severe storm surge induced by Mangkhut raised the
water level in Hong Kong generally by more than two metres, resulting in an unusually high
water level in many places in Hong Kong. Five of the six tide stations of the Observatory
(including Quarry Bay, Tai Po Kau, Tsim Bei Tsui, Tai Miu Wan and Shek Pik) registered record
breaking storm surges. Among them, the water level increases recorded at the tide station
at Quarry Bay and Tai Po Kau were 2.35 metres and 3.40 metres respectively. As the tide
station at Waglan Island was severely damaged by Mangkhut, the highest sea level was not
recorded. The sea level (the sum of astronomical tide and storm surge) of Quarry Bay rose
to a maximum of 3.88 metres (above Chart Datum, same below), exceeding the 3.57 metres
registered during the passage of Hato in 2017, and only lower than the record high of
3.96 metres set by Wanda in 1962. A maximum water level of 4.71 metres was recorded at Tai
Po Kau, also only lower than the record high of 5.03 metres set by Wanda. For the maximum
sea level recorded at various tide stations in Hong Kong on 16 September 2018, please refer
to Figure 3.5.11.

The subsiding air ahead of Mangkhut’s circulation brought mainly fine and very hot
weather to Hong Kong on 14 and 15 September. Temperature at the Hong Kong Observatory
soared to 35.1 degrees on 15 September, the second highest record for September. Under
the influence of the circulation of Mangkhut, the weather in Hong Kong deteriorated rapidly
with heavy rain and squalls on 16 September. More than 150 millimetres of rainfall were
recorded over most parts of the territory on that day. Red Rainstorm Warning and Special
Announcement on Flooding in the Northern New Territories were issued by the Observatory.
Under the influence of the rain bands associated with Mangkhut, there were still occasional
squally showers on 17 September.

In Hong Kong, at least 458 people were injured during the passage of Mangkhut. There
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were more than 60 000 reports of fallen trees, the highest number on record. Many

incidents of blowing down and falling objects as well as building damages were reported. A
tower crane of a construction site in Tai Kok Tsui was blown down. The wall of a building and
a rooftop home also collapsed. The roof of a refuse collection centre in Sau Ming Ping was
also blown away. At least 500 reports of smashed windows or glass curtain walls were

received. Among them, glass curtain walls of several commercial buildings in Hung Hom,
Wan Chai, Central and Mong Kok were damaged. Windows were broken in several

apartment buildings in Tseung Kwan O. An air conditioning unit was crashed into an

apartment in Lai King, injuring a person inside. Electricity supply to over 40 000 households
in Hong Kong was interrupted (Figure 3.5.13), including Sai Kung, Cheung Chau, Kat O, Tung
Ping Chau, individual buildings in Tseung Kwan O and Heng Fa Chuen, and rural areas in the
western and northern New Territories. Power outage to some 13 500 households lasted for
more than 24 hours, and the electricity supply to some remote areas and individual buildings
were not fully restored even after four days. Supply of fresh water in some places was also
affected due to power outages.

The destructions caused by the heavy rain, storm surge and high waves induced by
Mangkhut are more serious than those of Hato in 2017. Severe inundation triggered by
storm surge and huge waves were observed in a number of coastal areas, including Tai O, Shek
Pik, Mui Wo, Cheung Chau, Heng Fa Chuen, Siu Sai Wan, South Horizons, Lei Yue Mun, Tseung
Kwan O, Sha Tin, Tai Po, Sai Kung, Yuen Long, Lau Fau Shan, Sha Tau Kok, Shek O and Peng
Chau. Many coastal structures suffered from different levels of damages, including sewage
treatment works, public beaches, waterfront promenades and sports ground. Flooding was
serious in Tai O, Lei Yue Mun and Tsang Tai Uk in Shatin and many residents were evacuated.
Sea water flowed into the estates and underground car parks in Hung Fa Chuen and Tseung
Kwan O south, submerging a number of private vehicles inside. The cycle tracks and subways
near Shing Mun River in Shatin, coastal area of Tolo Harbour, Lam Tsuen River in Tai Po were
inundated. A number of villages houses in Nam Wai in Sai Kung, Lau Fau Shan, Sam Mun Tsai
San Tsuen in Tai Po and San Tsuen in Sha Tau Kok were seriously flooded. Hundreds of vessels
of various sizes were stranded, sunk or seriously damaged by the powerful waves. Farmland,
fish rafts and fish ponds in all districts suffered different levels of damage.

Sea, land and air transportation services were paralyzed on the day Mangkhut battered
Hong Kong. Owing to fallen trees and flooding, parts of the major roads were still closed and
public transports could not be fully resumed the next day. Most of the public bus services
were suspended and there were limited services of East Rail Line and Light Rail of MTR.  Ferry
services resumption was affected due to the damage of facilities at a number of ferry terminals.
889 flights were cancelled at the Hong Kong International Airport.

For comparison between Mangkhut and the tropical cyclones necessitating the issuance
of the Hurricane Signal No. 10, please refer to the Observatory’s Blog — “A Wake up Call from
Mangkhut” (https://www.hko.gov.hk/en/blog/00000216.htm).

Information on the maximum wind during the passage of Mangkhut is given in Table
3.5.1. Table 3.5.2 is a comparison of the maximum wind during the passage of Mangkhut
and the tropical cyclones necessitating the issuance of No. 10 signals in the recent three
decades. Information of periods of strong and gale force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Mangkhut is
given in Tables 3.5.3 - 3.5.5 respectively. Figures 3.5.1 - 3.5.2 show respectively the track of
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Mangkhut and the maximum sustained wind speed near the centre of Mangkhut.
Figure 3.5.3 is the rainfall distribution for Hong Kong. Figures 3.5.4 - 3.5.5 show
respectively a satellite imagery and a radar imagery of Mangkhut (Note 2). Figure 3.5.6 is
an illustration of the change of wind structure of Mangkhut. Figure 3.5.7 is the Doppler
velocity of Mangkhut. Figure 3.5.8 shows the winds recorded at various stations in Hong
Kong. Figure 3.5.9 shows traces of the wind speed recorded at Cheung Chau, Waglan Island
and North Point. Figure 3.5.10 shows trace of mean sea-level pressure recorded at the
Hong Kong Observatory’s Headquarters, Cheung Chau and Waglan Island. Figure 3.5.11
shows the maximum sea level recorded at various tide stations in Hong Kong and flood
reports. Figure 3.5.12 is the traces of sea level and storm surge recorded at Quarry Bay,
Tai Po Kau and Tsim Bei Tsui. Figure 3.5.13 shows reports of interruption of power and
water supply under the influence of Mangkhut. Figures 3.5.14-3.5.19 are some photos of
the damages brought by Mangkhut in Hong Kong. Please refer to the Interactive Map of
Storm Damage by Mangkhut for more photos and videos of damages brought by Mangkhut
(https://www.weather.gov.hk/en/cwsrc/index mangkhut.html).

Note 1: The automatic weather station at Clear Water Bay is located on a complex terrain
with the anemometer at an elevation over 70 metres above sea level. The corresponding
wind speed near sea level is estimated to be lower than 185 km/h.

Note 2: The animation sequences of satellite and radar imageries are available on the
Observatory’s website at https://www.weather.gov.hk/en/informtc/mangkhut18/
mangkhut.htm.
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Table 3.5.1 Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning
signals for Mangkhut were in force

= G BaE/NEEHRE
uh (%Fﬁﬁ 1.1) Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1)
Rm RERAE/) BE/Af KE =0 RER(AR/) BE/Af KE
Direction Speed (km/h) Date/Month Time Direction Speed (km/h) Date/Month Time

=hnA(7R1E)  Bluff Head (Stanley) - - 157 16/9 14:00 - - 101 16/9 15:00

FIRESER Central Pier ® E 169 16/9 12:30 ® E 99 16/9  13:00

=M Cheung Chau ® E 212 16/9 14:10 ® E 151 16/9  15:00

MK Cheung ChauBeach  #dt  NE 209 16/9 12:01 EHA4L{RE ENE 142 16/9  14:00

BN Green Island Hit{Rit NNE 229 16/9 1029 H=dt | NE 124 16/9  11:00

FER RIS Hong Ko.ng ) HE{RE ESE 157 16/9 16:26 = E 99 16/9  15:00

International Airport
Hib{RE ENE 142 16/9 10:28
IZ¢: Kai Tak HRE{RE ESE 77 16/9  17:00
HiLf®E®E ENE 142 16/9 13:59

=M King's Park Fib{RIL NNE 161 16/9 10:17 ® E 67 16/9  15:00

T Lau Fau Shan FIL{RE ENE 166 16/9 12:40 EHAb{RE ENE 9 16/9  14:00

hlay::! North Point ® E 171 16/9 12:51 ® E 110 16/9  13:00

M Ping Chau ® E 124 16/9 11:30 EHEfRE  SSE 47 16/9  11:00

=1 Sai Kung =i | NE 180 16/9 11:43 Xt NE 108 16/9  12:00

SN Sha Chau = E 164 16/9 14:02 HEE{RE ESE 103 16/9  15:00

SDRE Sha Lo Wan = E 169 16/9 14:11 R E 87 16/9  15:00

SO H Sha Tin Fib{RIt NNE 149 16/9 11:42 E4t{RIt NNE 47 16/9  11:00

amE Shek Kong wi  NE 164 16/9 11:22 ® E 72 16/9  15:00

FLBERERETE  Star Ferry (Kowloon) ® E 135 16/9 13:48 ® E 79 16/9  14:00

TR %E Ta Kwu Ling FiL®E ENE 133 16/9 13:28 Edbfmit NNE 52 16/9  11:00

REE Tai Mei Tuk HiLf®E®E ENE 198 16/9 12:08 HIL{RE ENE 139 16/9  13:00

KB Tai Mo Shan HRERE ESE 250 16/9 14:05 EHFEI{RE ESE 167 16/9  15:00

KIEE Tai Po Kau ® E 146 16/9 13:09 ® E 88 16/9  13:00

RELWL Tate's Cairn HLRE ENE 256 16/9 10:33 EHIb{RE ENE 158 16/9  12:00

HER Tseung Kwan O FibfRit NNE 153 16/9 10:40 FH4bfRAL NNE 52 16/9  11:00

= =Y . . .

;K%mﬁﬁﬂ TDs;r;i: I Shell Ol HRE{®E ESE 137 16/9 14:22 FE{RE ESE 58 16/9  15:00

BEKELE oMU ) ) E 133 16/9 14:01 HEFE  SE 51 16/9  17:00

Government Offices

RS Waglan Island ®i  NE 220 16/9 10:14 Xt NE 158 16/9  11:00

BAR Wetland Park ®H E 130 16/9 13:06 ®H E 58 16/9 14:00

=M Wong Chuk Hang R Jb{fRE ENE 173 16/9 13:40 EHAb{RE ENE 54 16/9  14:00

SBHEEHR data not available
S ~ FEM ~ #BP9E- BBEER  Ngong Ping, Peng Chau and Tap Mun East- data not available



109

#3522 LT EAAE= +ESIBRRNATERH T HRASRNATREHR &
ARBERRRB)ESHEESNERS 60 DETHRRE KR MEE
Table 3.5.2  Maximum 60-minute mean wind speeds and maximum gusts recorded during

the passage of Mangkhut and the tropical cyclones necessitating the issuance of
No. 10 signals in the recent three decades (York, Vicente and Hato)

= 60 DMETHRE/ SR (AR
Maximum 60-minute mean wind speeds / Maximum
uh (2EE 1.1) gust peak speeds (km/h)
Station (See Fig. 1.1) 1999 2012 2017 2018
A5, ERF NG LT
York Vicente Hato Mangkhut
=M 113/182 128/184 128/171 157/212
Cheung Chau
: EE 7IN >
FAERRS 88/135 85/133 92/144 101/157
Hong Kong International Airport
mZ L
106/158 59/106 70/112 96/166
Lau Fau Shan
v/
RS 59/142 70/135 67/130 81/142
Kai Tak
37 77/155 67/130 85/137 110/171
North Point
R 108/211 76/121 70/112 112/180
Sai Kung
W H
51/153 41/88 40/104 51/149
Sha Tin
2! = g
TR BB 81/149 83/122 63/112 85/135
Star Ferry (Kowloon)
= EIN
GES v 85/153 43/106 45/106 59/137
Tsing Yi Shell Oil Depot
K‘_l
58 58/121 41/94 43/99 52/133
Ta Kwu Ling
K
AEHE 115/180 101/146 101/140 139/198
Tai Mei Tuk
BRS 153/234 108/149 137/193 161/220
Waglan Island




Table 3.5.3

#&3.53

FELTTRE

ERERFRSITER N ZE
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T AEREESERASKN/E2ERBEILERT

258 E M P EAR AT B

RlE

o=
El:l

Periods during which sustained strong and gale force winds were attained at the

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

RYERRE | REBEEIRR SHERZR" REZEDIZIR
RFfE | S| i3
uh (2EE 1.1) Start time when End time when Start time when End time when
Station (See Fig. 1.1) [strong wind speed* |strong wind speed*| gale force wind gale force wind
was attained was attained speed” was attained | speed” was attained
HHE/A# |RfE| BE/AH |BE| BE/AfK | BE | BE/Af | KE
Date/Month | Time | Date/Month | Time | Date/Month | Time | Date/Month | Time
£ |Cheung Chau 15/9 21:27 17/9 18:13 16/9 04:20 17/9 08:04
N Hong Kong
§/%B%¥\ International 16/9 03:47 17/9 09:23 16/9 07:53 17/9 01:35
% .
Airport
= Kai Tak 16/9 09:27 17/9 06:05 16/9 12:14 16/9 20:46
FiZ L |Lau Fau Shan 16/9 01:11 17/9 01:06 16/9 08:13 16/9 16:34
[rifp=1 Sai Kung 16/9 00:15 17/9 06:11 16/9 08:20 16/9 21:40
= Tsing Yishelll o9 loz20]  16/9  |2246|  16/9  |14:40| 169|141
t8=nsmEs | Oil Depot
YO H Sha Tin 16/9 10:01 16/9 20:53 -
¥T5%8 | TaKwu Ling 16/9 10:04 16/9 16:40 -
- REBEEMRE

- not attaining the specified wind speed

* +AETHERES /G 41-62 AR
* 10-minute mean wind speed of 41- 62 km/h

# THEFRRES/\E63-87 AE
# 10-minute mean wind speed of 63-87 km/h

i ARIIMIFER NERRE KRR ZNEI RASERE - MER DTSR
BRIEENRAAN -
Note: The table gives the start and end time of sustained strong or gale force winds. Winds

might fluctuate above or below the specified wind speeds in between the times
indicated.
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%354  IIMTHUBHIR - BERXAREREMEEIESHENE
Table 3.5.4  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Mangkhut

ik (REE 3.5.3) AB+mB | AB+ARHE | AA+/RE | hB++tH | BREEX)
Station (See Fig. 3.5.3) 14 Sep 15 Sep 16 Sep 17 Sep lokalliingll
(mm)
3 AN i —N
Hong ﬁﬁ%i;‘vatory 0.0 _fii 167.5 12.0 179.5
S s =] =1
Hong Kong I—ﬁfn:tlfflifirport (HKA) 0.0 fii 1915 4.2 1957
M Cheung Chau (CCH) [0.0] 0.0 79.0 9.0 (88.0]
H23 EEMAF Aberdeen 0.0 0.0 99.0 7.5 106.5
NO5 1958 Fanling 0.0 0.0 126.5 28.5 155.0
N13 | fEfE High Island 0.0 0.0 [83.5] 2.0 [85.5]
Koa | EZHA Jordan Valley 0.0 0.0 160.0 6.0 166.0
NO6 25F Kwai Chung 0.0 0.0 214.0 225 236.5
H12 &|[& Mid Levels 0.0 0.0 143.0 22.0 165.0
NO9 Y:: Sha Tin 1.5 0.0 223.0 0.0 224.5
H19 | ‘BEw Shau Kei Wan 0.0 0.0 138.5 6.5 145.0
SEK A Shek Kong [0.0] 0.0 279.0 415 320.5
Koe | BREEB So Uk Estate 0.0 0.0 [253.0] 17.0 [270.0]
R31 REE Tai Mei Tuk 0.5 0.0 [150.5] [3.5] [154.5]
R21 | BEAA Tap Shek Kok 0.0 0.0 213.0 36.0 249.0
BUB(NL7) » BFIKE(TMR) - 3RBEHR Tung Chung (N17), Tuen Mun Reservoir (TMR) - data not available
] ERAEENEG/NERESEIE o Note: [ ] based on incomplete hourly data.

< 3.55 \LIPTHRERAR - BRI ENES AR R AR R

Table 3.5.5 Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Mangkhut

A CBEEEEL L) | EREASER (RICEEELL)

Maximum sea level Maximum storm surge

uh (2EE 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) — —

=SECK)| BE/BR | BB | &ECK) | BE/Bf | RE

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

fl#5E  |Quarry Bay 3.88 16/9 14:42 2.35 16/9 14:42
aEE Shek Pik 3.89 16/9 14:16 2.34 16/9 14:16
AEFE" Tai Miu Wan” 4.19 16/9 13:41 2.77 16/9 13:41
KIHZE  |Tai PoKau 4.71 16/9 12:34 3.40 16/9 12:34
A2 |Tsim Bei Tsui 4.18 16/9 17:14 2.58 16/9 17:21

*HNATEHEIE  * based on incomplete data

BRESEYIGTEILTREERRZBRERE - BRI SNREHAIR 2.68 K

The tide station at Waglan Island was severely damaged by Mangkhut and the maximum sea level of 2.68 m was recorded
before damage.
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Figure 3.5.1a  Track of Mangkhut on 7 — 17 September 2018.
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Figure 3.5.1b  Track of Mangkhut near Hong Kong.
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Figure 3.5.2a Time series of the maximum sustained wind speed near the centre
of Mangkhut: 14 to 17 September 2018.
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Figure 3.5.2b  Time series of minimum sea level pressure of Mangkhut: 14 to 17 September
2018.
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&5 |
HongKong | .o . e

B 3.5.4a “EFE-N\FAATHREBLEF 1| REANAIINREEE R © BRILMTE
FEEERE @ POMTRERHERRMEETRE/NE 250 AR
Figure 3.5.4a Infra-red satellite imagery around 1 a.m. on 15 September 2018, when

Mangkhut was at peak intensity with estimated maximum sustained winds
of 250 km/h near its centre.

(HFEEGRZEWBE BARRENR A 8 REE <)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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LT
Mangkhut

3.5.4b “EFE-N\FEABTARBLF LI RAEGHNAI RAFER R - IUITERN
BERnEERmeIEAERLFTRE -
Figure 3.5.4b Visible satellite imagery around 11 a.m. on 16 September 2018. The

extensive circulation of Mangkhut covered the northern part of the South
China Sea and south China coastal areas.

(IHFHEEGEKRE AFARRBNMAX 8 SRHE -

[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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Figure 3.5.5a Image of radar echoes at 10:24 a.m. on 16 September 2018. The intense
spiral rainband of Mangkhut was affecting Hong Kong at that time.
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Figure 3.5.5b Image of radar echoes at 1 p.m. on 16 September 2018 when Mangkhut was
closest to Hong Kong, with its centre located about 100 km south-southwest
of the Observatory Headquarters.
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Figure 3.5.6 Diagram illustrating the change of wind structure of Mangkhut before

crossing Luzon and over the northern part of the South China Sea.
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Figure 3.5.7 Radar imagery showing the Doppler velocity at 8:30 a.m. on 16 September
2018. The image revealed the radial winds at 1 km (i.e. the velocity of rain
echoes relative to the radar, and positive (negative) values indicates rain
echoes moving away from (towards) the radar). The image showed that the
radial wind over the outer spiral rainband was higher than that near the
eyewall.

*I BEIRHNRZEDRRBEREFRRABERIRSE - MERA AR R ERE SRR R
HE - REINREEENEATEMEERER 45.1 K - RECREBR T AT RE
B EFeiREEENRR EFESHIER(EHEY 45.1 XELEH(EREY 45.1 K-

BULTSNER e (BB EEMAOVERLF B EEELNTRARENTEWIE 30 F 40
KIEBRTEESTE) EEELZNEEBLEE KITBBEICE  ERE1AESE
NERSCRRENFER A 50.1 KEE 60.1 X  HRERENHINTE KL EEED) L&
HIRREITBRR  KRARNTEEWE20E 30X

Note: Please note the constraint of the range of the velocity detected by Doppler radar. The
maximum detectable speed is called Nyquist velocity. The Nyquist velocity of Tate’s Cairn
Weather Radar is 45.1 m/s. If the radial wind exceeds the Nyquist velocity, there will be velocity
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folding, and the radial speed will change from positive (negative) 45.1 m/s to negative (positive)
45.1 m/s.

Using the spiral rainband of Mangkhut (circled in black) as an example, the radial wind read
directly from the figure ranged between +30 and +40 m/s (positive value means moving away
from radar). In fact the rain echoes were moving towards the radar. After adjusting for the
folding, the actual radial wind of the rain echoes at a height 1 km should range from —=50.1 m/s
to —60.1 m/s. In contrast, there was no velocity folding of the rain echoes near the eyewall
(circled in red), and the radial wind ranged between —20 and —30 m/s.
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Figure 3.5.8a 10-minute mean wind direction and speed recorded at various stations in
Hong Kong at 11 a.m. on 16 September 2018. Winds reached hurricane

force at Cheung Chau Beach, Tate’s Cairn, Tai Mei Tuk, Green Island and
Waglan Island at that time.

EUEY

i BRERBENTOETHRRAE /NG 27 AR -

Note: The 10-minute mean wind speeds recorded at the time at Tsing Yi was 27 km/h.
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Figure 3.5.8b
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Reference anemometar Station higher than 500 metres above mean sea lavel

“E-N\FAATABTF 2 REFASUERSN T2 EFHRARMAE
R o BRRM ~ RMXKEE - REIL - KRRERRBENEANEZREARE
E o

10-minute mean wind direction and speed recorded at various stations in
Hong Kong at 2 p.m. on 16 September 2018. Winds reached hurricane force
at Cheung Chau, Cheung Chau Beach, Tate’s Cairn, Tai Mei Tuk and Waglan
Island at that time.

AEERABEESIR

Only wind speeds were available at Green Island and Stanley at that time.
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Figure 3.5.9  Traces of 10-minute mean wind speed at Cheung Chau, Waglan Island and North
Point on 16 September 2018.
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Traces of mean sea-level pressure recorded at the Hong Kong Observatory,
Cheung Chau and Waglan Island on 16 September 2018.
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Maximum sea level (metres above Chart Datum) recorded at various tide gauges
in Hong Kong and flood reports from government departments, news and social
media on 16 September 2018. The flood reports are not exhaustive.
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Figure 3.5.12  Traces of sea level (above chart datum) and storm surge (above astronomical
tide) recorded at Quarry Bay, Tai Po Kau, and Tsim Bei Tsui on 15-17 September
2018.
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Figure 3.5.13
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Reports of interruption of power and water supply under the influence of

Mangkhut based on government departments, news and social media.
The incident reports are not exhaustive.
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Figure 3.5.14  The passage of Mangkhut resulted in fallen trees in many parts of the
territory.
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Figure 3.5.14 (Cont’d)
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Widespread damages by ferocious winds during the passage of Mangkhut.
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Figure 3.5.15 (Cont’d)
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Figure 3.5.16  Shattered Glass Curtain Walls during the passage of Mangkhut.
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Figure 3.5.16 (Cont’d)
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3.5.17 \LIPTEE B EAR BRI o
Figure 3.5.17 High waves affected coastal areas during the passage of Mangkhut.
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YPH Sha Tin
(NS5 Anson Tang 324t48 & Courtesy of Anson Tang)

JPH Sha Tin
(238 Leo Chan #2448/ Courtesy of Leo Chan)

J2H Sha Tin
(23 Leo Chan $24t48 F Courtesy of Leo Chan)

& 1ETR Heng Fa Chuen
(M35 Dickson Ho #2148 A Courtesy of Dickson Ho)

Z51EEE Heng Fa Chuen
(238 David Leung 3248 & Courtesy of David Leung)

3518 IUNMTEESHIR - AR SRINAOS RIS -
Figure 3.5.18 Flooding and damage caused by storm surge during the passage of Mangkhut.
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M Peng Chau
(5t B MIIRALAR F Courtesy of $E{MIH)

ZH® Kat O
(M35 Mr Shek 32448 B Courtesy of Mr Shek)

ZR7K & Deep Water Bay
(N3 Tsui Sai Kung $324t48 F Courtesy of Tsui Sai Kung)

Pl

BRSESM Tung Ping Chau
(BB MEBZIR A F Courtesy of David Lam)

=

1B & Waglan Island
(BB RARIZHA F Courtesy of C L Yu)

IH Tai Po

(M85 Andy Ho 32448 & Courtesy of Andy Ho)

3.5.18 (#&)
Figure 3.5.18 (Cont’d)
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£M Cheung Chau MIEERETE Mui Wo Pier
(IS4t B ZEEIRMHEAE & Courtesy of T Kung) (M55 Mo Wong 12448 & Courtesy of Mo Wong)

/NP EIEBNI5 Siu Sai Wan Sports Ground
(N2 Lee Yuen Nar Susanna 324t48 B Courtesy of Lee Yuen Nar Susanna)

3.5.18 (&)
Figure 3.5.18 (Cont’d)
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(U833 Christina 32448 & Courtesy of Christina)

)

N 18 B R 8 E K Tseung Kwan O South Waterfront Promenade
3.5.18 (#&)

Figure 3.5.18 (Cont’d)
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(N&:5F Joyce Nip 324E4 F Courtesy of Joyce Nip)

R Tai O

3.5.18 (#&)
Figure 3.5.18 (Cont’d)
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Tl 15

(ISt Brain Tse 12448 & Courtesy of Brain Tse) (135 Mr Tsui 324448 £ Courtesy of Mr Tsui)

PIE& Sai Kung

3519  IIMEBHEREIANEESR TSNS HBER -
Figure 3.5.19 Vessels of various sizes were stranded, sunk or seriously damaged during the
passage of Mangkhut.
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A8 Shek O
(BHMEBEIRMEM A Courtesy of David Lam)

YD H Sha Tin
(NS5t BR Ik {ZIR AR B Courtesy of Wallace Chan)

3.5.19 (&)
Figure 3.5.19 (Cont’d)
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3.6 HBBEEAESR (1826) : _FE—N\F+A-+—HZEZ+—HZ-H

FRR_F—/\FRANEFEFENATRE - TRWEEBHE > K&
FTERH=5REGEE 0 RE—NNA=ZFXHNLIRERE 11 BRE=5E%
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e RS ARTER XEMLBRRUIFEEARTE  EAXRE—DTREIRAT
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REBRERES > TERRBENSHEEXNEPMATLTK 133 ARE ' 2R
W5EE FRA/FEREIUTFHRIIAZNELSIRIBBRERKE xRS 20
ABET °

BEBRNEBHETA=1+—HLHF 8 i 40 PRH—FHREET  ERERE
BEESBZEMAN 670 AR - EHABTENNEZZFHILE @ BFERkeHEH
WoaE - EE X RFLERETABHE  RXAE+T—A—HBHTF 12K 405
BH=SFREEH  ERERVUNREBCERMA 70 AR -ARIFERARER
NHERFET @ ABLERMEZESDILR @ BEERSHVGRRE - RXABIBI
+—RA—B T4 3 K38 MR ERERFETESE 10105 AHTR ' ERER
VIR AEZREA 340 AR - BE R RNIBRAZLERANR MRS » &%
RBEEER » RXAET—HAZH LS 2 B 10 2L —FAREE RN =578
BESR - NEH LT 8 i 10 PEUEFMBERATRIEESER - TRNRT—AZ
HEF 11 REAREAES  EROIREABZEREL 270 A8 -

FREEREARE  KBEEFSRSHMCEEEERM L) 2.78 KEREKE
BH(RHEELLE)0.65 X o

XRUAFERAFE  TRA=1t—HABHRIREERY  REFELE HE
WRESEMEREADO U +TLUT BEXREL t—A—BARKZAXRBEE
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3% 3.6.1-3.6.4 DRIRERFESSHEBZLESNES AR  FERNE
FARRERENRE BEMERNERaEHMNER - B 3.6.1 AERNEKEE -
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3.6 Super Typhoon Yutu (1826): 21 October — 2 November 2018

Yutu was the sixth tropical cyclone affecting Hong Kong in 2018 and, after Ira in 1993,
necessitated the issuance of the No. 3 Strong Wind Signal in November again.

Yutu formed as a tropical depression over the western North Pacific about 1 620 km
east-southeast of Guam on the afternoon of 21 October. Tracking generally northwestwards,
it intensified rapidly. Yutu developed into a super typhoon on 24 October, reaching its peak
intensity the next day with an estimated maximum sustained wind of 250 km/h near its centre.
Yutu turned to move west to west-southwestwards on 26 and 27 October and started to
weaken gradually. After moving across Luzon on 30 October, Yutu entered the central part of
the South China Sea and weakened into a typhoon. Yutu further weakened into a severe
tropical storm on the next day and turned to move northwestwards across the northeastern
part of the South China Sea. Yutu drifted northwards slowly on 1 November and weakened
into a tropical storm that night. Under the influence of the dry northeast monsoon over
southern China, Yutu further weakened into a tropical depression the next day and lingered
over the northeastern part of the South China Sea. It finally weakened into an area of low
pressure at night.

According to press reports, Yutu left at least 2 deaths and 133 injured during its passage
to Saipan. Electricity supply for many places was interrupted. The torrential rain and squalls
brought by Yutu caused landslides and flooding in the northern part of the Philippines, killing
at least 20 people.

In Hong Kong, the No. 1 Standby Signal was issued at 8:40 a.m. on 31 October when
Yutu was about 670 km southeast of the territory. Local winds were moderate to fresh
northerlies, occasionally strong offshore and on high ground. As Yutu edged closer to the
coastal waters of eastern Guangdong, the No. 3 Strong Wind Signal was issued at 12:40 p.m.
on 1 November when it was about 370 km southeast of Hong Kong. Under the combine
effect of the northeast monsoon and Yutu, local winds were moderate to fresh northerlies,
strong offshore and on high ground. The lowest instantaneous mean sea-level pressure of
1010.5 hPa was recorded at the Observatory headquarters at 3:38 p.m. on 1 November when
Yutu was about 340 km southeast of Hong Kong.  As Yutu'’s circulation weakened significantly
due to dry air intrusion, local winds subsided gradually and the No. 3 Strong Wind Signal was
replaced by the No. 1 Standby Signal at 2:10 a.m. on 2 November. All tropical cyclone
warning signals were cancelled at 8:10 a.m. on that day. Yutu came closest to the territory
ataround 11 a.m. on 2 November as it skirted past about 270 km southeast of Hong Kong.

During the passage of Yutu, a maximum sea level (above chart datum) of 2.78 m and a
maximum storm surge (above astronomical tide) of 0.65 m were recorded at Tai Miu Wan.

Under the influence of the northeast monsoon, there were sunny periods on 31 October
in Hong Kong. It was also very dry with the relative humidity generally staying below 40 per
cent on that day. With the approach of Yutu, the weather became cloudier in Hong Kong on
1 and 2 November. There were also light rain patches in the morning and at night.

Yutu did not cause any significant damage in Hong Kong. A person was tragically
drowned while surfing in Shek O on the afternoon of 31 October.
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Information on the maximum wind, periods of strong force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Yutu is given in Tables 3.6.1 -
3.6.4 respectively. Figure 3.6.1 shows the track of Yutu. Figures 3.6.2 - 3.6.3 show
respectively satellite imageries and a radar imagery of Yutu.
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Table 3.6.1
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EERFET  FAERUEER
Re BN FHEREKER

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

TRRESEREXFMRENT=ER

=2 fe L

Maximum Gust

RieE/N\RTEEE

Maximum Hourly Mean Wind

i (2EE 1.1)

Station (See Fig. 1.1) i BR(AR/) BE/BG KE Rm BRAR/ME) BHE/RH N

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

" . 12 1/11 01:00

A (FRHE)  Bluff Head (Stanley) 47 31/10  23:15 b i1 02:00
- . EibfRit NNE 47 1/11  02:26 .

HIRHETE Central Pier =4t NE 47 Y11 19418 bRk NNE 23 1/11 03:00

=M Cheung Chau ik N 63 /11 2241 ik N 36 31/10  18:00

RNk Cheung Chau Beach ®=id  NE 68 1/11  23:02 EitfRik NNE 31 2/11 00:00

M Green Island Hibf®mit NNE 68 31/10  20:16 EIb{RIE NNE 43 31/10  21:00

EhEpsig Monskong i N 45 /11 1637 1t N 31 1/11  16:00

International Airport

Bi= Kai Tak ik Nw 49 31/10 12:45 ik N 19 31/10 13:00

= King's Park HEibfRit NNE 51 31/10  16:48 EIb{RIE NNE 22 31/10  14:00
TEL Lau Fau Shan it N 56 /11 1741 ik N 31 1/11 18:00
5 North Point 3 N “ 31710 |12:33 it N 23 31/10  13:00
ik N 41 31/10  12:44
N 56 31/10  11:05

FEM Peng Chau it / it N 34 1/11 23:00
it N 56 31/10  11:06

9 :00

M Ping Chau Hdbfmit NNE 34 1/11  20:00 A i 14
it 9 1/11 16:00

mE Sai Kung it N 59 31/10 13:52 ik 36 31/10  14:00

s it N 56 1/11  15:48

NS .

SN Sha Chau i N 5 V11 1549 it N 41 1/11 18:00

ShIZR Sha Lo Wan ®id  NE 41 31/10  22:02 4t | NE 19 1/11 03:00

SO H Sha Tin Hibf®mit NNE 41 31/10  12:36 EIb{RIE NNE 19 31/10  13:00

aE Shek Kong FibfRik NNE 43 31/10 12:25 Edb  NE 20 31/10  11:00

NEERERETE Star Ferry (Kowloon) i) w 30 31/10  13:23 FILRA WNW 7 31/10  13:00

i Hdbfmit NNE 54 /11 01:19 HE4t{R1E NNE 23 1/11 20:00

% Ta Kwu Ling

& NE 54 /11 16225 ik N 23 1/11 22:00

REE Tai Mei Tuk it N 63 /11 18:03 it | NE 36 31/10  13:00

KIELL Tai Mo Shan ®id  NE 88 31/10  20:36 4t | NE 68 31/10  21:00

KIEE Tai Po Kau it N 43 31/10  13:46 FILRA WNW 19 1/11 19:00

FadbfRit NNw 22 1/11 19:00
= )

AP Tap Mun East it N 51 1/11  17:46 i N ” Y11 20:00
it N 58 31/10  22:00
it N 58 31/10  23:00

ezl Tate's Cairn it N 79 31/10 2349 ik N 58 1/11 01:00

Fadbfmit NNw 58 1/11 21:00
AdbfRit NNw 58 1/11 22:00

HKER Tseung Kwan O ®it NE 43 1/11 2056 EHEJE  NE 19 1/11 13:00

EK%E’%H Tsing Yi Shell Oil Depot ik N 56 /11 20:24 FEdLfRIE NNW 23 1/11 13:00

TEBEFAE g;]‘f‘l'c’e'\s/'”" Government g4 =4 NNE 62 111 21:33 EILRIE NNE 23 /11 22:00

EHE Waglan Island it N 62 /11 1539 ik N 51 1/11 16:00

SBHAE Wetland Park HE4bfmIt NNE 41 31/10  23:43 Eb{RIE NNE 13 1/11 19:00

U Wong Chuk Hang ik Nw 43 31/10 21:17 A w 13 1/11 21:00

BI¥- BEER  Ngong Ping - data not available
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Table 3.6.2
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T REREESERAFRN/N\ESERREERTRIEE &
ERERFRSRER N ERRARENRE

Periods during which sustained strong force winds were attained at the eight
reference anemometers in the tropical cyclone warning system when tropical
cyclone warning signals for Yutu were in force

uh (2RE 1.1)
Station (See Fig. 1.1)

RADZERRE*

Start time when strong wind
speed* was attained

RRZER R E

R e

End time when strong wind
speed* was attained

HE/R B BFE HE/R 3 BFfE
Date/Month Time Date/Month Time
M Cheung Chau 31/10 17:45 31/10 17:51
rifh=1 Sai Kung 31/10 13:27 31/10 13:31

FHEBMIS « FUE - D -

The sustained wind speed did not attain strong force at the Hong Kong International Airport, Kai Tak, Sha

Tin, Lau Fau Shan, Ta Kwu Ling and Tsing Yi Shell Oil Depot.

* +REFHRRES/R 4162 AE
* 10-minute mean wind speed of 41-62 km/h

FI FIE R B RSIERCHENFERIREZREARE

=t ARFIBFER N ERRERENERMAGERE - ERRATRESNEER
IEERREA -
Note: The table gives the start and end time of sustained strong force winds.
fluctuate above or below the specified wind speeds in between the times indicated.

Winds might
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%363  ERAHRE  BERNAREREMMSEFGENETE
Table 3.6.3 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Yutu

uf +A=+—H| +—B—HB | +—AZH | #f\s (=X
Station 31 Oct 1 Nov 2 Nov Total (mm)
3 N

Hong Eiﬁie?vatory 0.0 0.0 0.1 0.1
FRERS 0.0 0.2 e 0.2

Hong Kong International Airport (HKA) Trace
M Cheung Chau (CCH) 0.0 0.0 0.0 0.0
H23 | FHEF Aberdeen 0.0 0.0 0.0 0.0
NO5 b AR Fanling 0.0 0.0 0.0 0.0
N13 | fEfsE High Island 0.0 0.0 0.0 0.0
Ko4 | {EEHAD Jordan Valley 0.0 0.0 2.0 2.0
NO6 2EH Kwai Chung 0.0 0.0 0.0 0.0
H12 | ¥ |I[=E Mid Levels 0.0 0.0 0.0 0.0
NO9 | PH Sha Tin 0.0 0.0 [0.0] [0.0]
H19 | BE& Shau Kei Wan 0.0 0.0 0.0 0.0
SEK AE Shek Kong 0.0 0.0 0.0 0.0
K06 =R So Uk Estate 0.0 0.0 1.5 1.5
R31 RKEE Tai Mei Tuk 0.0 0.5 0.0 0.5
R21 | BAA Tap Shek Kok 0.0 0.0 0.0 0.0
N17 | B Tung Chung 0.0 0.0 0.0 0.0
TMR | ©F87KE | Tuen Mun Reservoir 0.0 0.0 0.0 0.0

[ ] ERTTEEBNE/NEFRESEIR ° Note: [ ] based on incomplete hourly data.

*3.64 FoRERE @ R UEATRENEE B KRR EZH
Table 3.6.4  Times and heights of the maximum sea level and the maximum storm surge recorded
at tide stations in Hong Kong during the passage of Yutu

Emahl CEEEEERL) EARBEER (RXBEEMUL)
N _ Maximum sea level Maximum storm surge
i (SEIE 1.1) (above chart datum) (above astronomical tide)

Station (See Fig. 1.1)

BECK) | BW/AB | BE | BE(K | BW/AB | B8

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

A £ 5/ Quarry Bay 2.63 2/11 04:51 0.51 1/11 15:11
A Shek Pik 2.66 2/11 04:44 0.49 2/11 04:44
K= Tai Po Kau 2.77 1/11 02:32 0.57 1/11 02:30
KEFE | Tai MiuWan 2.78 2/11 03:56 0.65 2/11 03:56
4RE0MH | Tsim Bei Tsui 2.73 2/11 05:53 0.59 1/11 12:11

BEHE - REEHR Waglan Island - data not available
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3.6.1a —_F-N\FEt+A-+—HE+—BZHEREKE -

Figure 3.6.1a  Track of Yutu: 21 October - 2 November 2018.
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3.6.1b FREOBEBRIRSE -
Figure 3.6.1b  Track of Yutu near Hong Kong.
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B 3.62a “F-/\ETAZTHHATYF 8 REANAIMREERER @ ERE
REINHESARE  PONIRSFERE LT RENT 250 AL -

Figure 3.6.2a Infra-red satellite imagery around 8 p.m. on 24 October 2018, when Yutu
was at peak intensity with an estimated maximum sustained winds of 250
km/h near its centre.

(L EBEGZEWB BARRENRHZE 8 FHE <)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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3620 =T /¢+ S Bt s BRI RAAER | EREAE
7@55%?’%%1&%}% o

Figure 3.6.2b Visible satellite imagery around 8 a.m. on 2 November 2018, when Yutu was
weakened into a tropical depression.

(ItEEBGZEKEAARRENMAZE 8 REHE )

[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan Meteorological
Agency (JMA).]
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3.6.3 —_F-N\F+—HF—HIEF 2 FNFELRESG  EEREBNRSE
FEmMBRILES -

Figure 3.6.3 Radar echoes captured at noon on 1 November 2018. Rainband associated
with Yutu was affecting the northeastern part of the South China Sea.
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Section4 TROPICAL CYCLONE STATISTICS AND TABLES

TABLE 4.1 is a list of tropical cyclones in 2018 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 2018, 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 2018. 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 2018 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility between
1956 and 2018 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 1956-2018.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting Hong Kong
in 2018, 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 2018.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939 and
1947-2018.

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 2018.  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 2018. The information is based on reports
from various government departments, public utility companies and local newspapers. For details of
the estimated direct economic loss in Hong Kong caused by Super Typhoon Mangkhut (1822), please
refer to Annex 1.

TABLE 4.11 presents casualties and damage caused by tropical cyclones in Hong Kong: 1960-2018.
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 2018.
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TABLE 4.1 LIST OF TROPICAL CYCLONES IN THE WESTERN NORTH PACIFIC AND THE SOUTH CHINA SEA IN 2018
PRASHEES e e () PRARELES
Beginning of track Peak intensity (estimated) End of track DISP: JH Ak
B REaE Name of tropical cyclone i {Eﬁ =0l R mﬁ Dissipated
Code HEA/ A R Position (RBE/NE) (E ) HER/ Ry BFRET Position XT: R RJE
Date/Month  Time® | Jk4g  #H4K Winds Pressure Date/Month  Time" | Jp4% B4 Became
°N °F (km/h) (hPa) °N °F Extratropical

BERETNE Tropical Storm Bolaven 1801 2/1 0000 9.4 1223 65 998 4/1 0000 122 1110 DISP
BERE=E Tropical Storm Sanba 1802 11 /2 0000 6.6 136.6 65 995 14 /2 0600 8.0 1195 DISP
BRI Super Typhoon Jelawat 1803 25 /3 0600 6.4 140.4 195 930 1/4 0000 19.1 1451 DISP
BERBRXER Tropical Storm Ewiniar 1804 2/6 1200 122 1124 75 990 8/6 0900 23.3 1125 DISP
BISAER R RN Severe Tropical Storm Maliksi 1805 7/6 1800 163 127.9 110 975 1/6 1200 34.7 144.8 XT
R BRE Tropical Storm Gaemi 1806 14 /6 0600 21.7 11838 75 990 16 /6 1800 27.6 131.6 XT
RRKLER Typhoon Prapiroon 1807 28 /6 1800 201 130.8 120 965 4/7 0600 39.1 134.8 XT
BREE RIS Super Typhoon Maria 1808 3/7 1200 10.7 1475 220 915 1/7 1500 273 115.8 DISP
AR R Tropical Storm Son-Tinh 1809 16 /7 0000 189 1251 85 986 24 /7 0300 223 1095 DISP
WINETERRRLL Severe Tropical Storm Ampil 1810 18 /7 1200 19.2 1293 90 982 24 /7 0600 39.9 1183 XT
RS Tropical Depression - 21 /7 0300 18.2 119.2 55 996 23 /7 0000 26.0 123.4 DISP
BINETERRIERE Severe Tropical Storm Wukong 1811 22 /7 1200 23.8  159.6 105 980 26 /7 1200 39.8 153.4 XT
REEE Typhoon Jongdari 1812 24 /7 1800 203  136.7 140 960 3/8 1200 320 1203 DISP
B8R IR Typhoon Shanshan 1813 2/8 1200 17.7 1518 145 955 10 /8 0000 40.0 147.2 XT
B RER Tropical Storm Yagi 1814 7/8 0000 19.0 133.2 85 988 15 /8 1800 36.5 118.0 DISP
B EREEE Severe Tropical Storm Bebinca 1816 9/8 0900 17.9 1119 90 980 17 /8 0600 19.3 104.0 DISP
WINBMERREE Severe Tropical Storm Leepi 1815 1 /8 1200 202 1436 90 994 15 /8 0000 340 130.2 DISP
BEREMRIT Tropical Storm Hector 1817 13 /8 1800 25.8 1793 75 995 15 /8 0000 29.0 171.0 DISP
HERSALLD Tropical Storm Rumbia 1818 15 /8 0000 270 1273 85 984 18 /8 0600 32.7 1147 DISP
BEAEER D Severe Typhoon Soulik 1819 15 / 8 2100 146 143.4 165 945 24 /8 1200 40.1 131.8 XT
RESRE TS Severe Typhoon Cimaron 1820 18 /8 0000 133 1546 165 945 24 /8 0000 39.1 136.1 XT
RS R Tropical Depression s 23 /8 0300 23.0 1203 55 994 25 /8 0000 254 119.6 DISP
B ARG R TR Super Typhoon Jebi 1821 27 /8 1200 13.6 1589 230 910 4/9 1200 38.7 138.2 XT
R LT Super Typhoon Mangkhut 1822 7/9 0600 122  166.3 250 900 17 /9 0900 24.1 106.8 DISP
AEREEER Tropical Storm Barijat 1823 10 /9 0000 215 121.8 85 992 13/9 0600 21.7 109.5 DISP
BRREEE Super Typhoon Trami 1824 21/ 9 1200 15.4 1426 220 910 30/9 1800 369 139.8 XT
BRES R R Super Typhoon Kong-rey 1825 28 /9 1800 10.7 1465 230 910 6 /10 1800 41.0 137.0 XT
BRBEER Super Typhoon Yutu 1826 21 /10 0600 84 1587 250 900 2/11 0900 206 116.0 DISP
BEEREBENE Tropical Depression Toraji 1827 17 /11 0600 10.2 1117 55 1000 18 /11 0600 11.6 109.3 DISP
BINHMERRR R Severe Tropical Storm Usagi 1829 20 /11 0000 108 128.7 90 984 25 /11 1800 10.8 106.8 DISP
BEEE Typhoon Man-yi 1828 20 / 11 1200 48 1542 145 955 26 /11 1800 214 1321 DISP
A ESRRR Tropical Depression - 25 /12 1200 9.0 1348 55 998 29 /12 2100 9.4 119.2 DISP
R RN Tropical Storm Pabuk 1901 31 /12 0600 7.6 112.0 85 988 7/1 0600 123 90.1 DISP
"R AR -

*Times are given in UTC.

89T
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%4.2 “FE-N\ERHMBHNRTR
TABLE 4.2 TROPKALCYCLONE\NARNINGSFORSFHPHNGISSUEDIN2018
T H B B

HTHES Date and time of issue of B E%

HIRES BRES RRESE GN:S)
B REHE Tropical cyclone No. of First warning Last warning Duration

warnings | BH/ B R | BRI/ B4 BRI | (hours)

issued |Date/Month Time" [Date/Month Time*
BEREMNE Tropical Storm Bolaven 12 3/1 0000 4/1 0600 30
* BERRENER * Tropical Storm Ewiniar 48 2/6 1200 8/6 0900 141
BERERE Tropical Storm Gaemi 15 14/6 0300 15/6 1800 39
FB IR RS B IS a8 Super Typhoon Maria 10 10 /7 0900 11/7 1200 27
(Fﬁ}}émg%% = | (T;ﬁ:t'?a:ssst:gr:; Son-Tinh 22 16/7 0600 | 18/7 2100 63
* (B RFEFBHM) [* (Second passage) 21 21/7 1800 24 /7 0300 57
B RRRER Tropical Depression 19 21/7 0300 23/7 0300 48
* BEIBREEBZBEIERE  |* Severe Tropical Storm Bebinca 65 9/8 0900 17 /8 0300 186
BMERBER Tropical Storm Yagi 8 12 /8 0000 12 /8 2100 21
BERSRLE Tropical Storm Rumbia 6 15/8 1800 16 /8 0900 15
B ERRER Tropical Depression 17 23/8 0300 25/8 0300 48
*BERREER * Tropical Storm Barijat 27 10 /9 0300 13/9 0900 78
* HERmE R LT * Super Typhoon Mangkhut 26 14 /9 0900 17 /9 1200 75
* HRBEER * Super Typhoon Yutu 39 29 /10 0900 2 /11 2100 108
B RREZ Tropical Depression Toraji 11 17 /11 0600 18 /11 1200 30
WMIBERRERSE Severe Tropical Storm Usagi 40 20 /11 2100 25 /11 1500 114
BEEIR Tropical Depression 7 29 /12 0300 29 /12 2100 18

H Total 393 1029

* BEMRERESIBANATERIATREESER -

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

T R R BT R

T H% °
" Times are given in UTC.
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#*4.3 TR N\ERNEMBHORTREESERAERBHNRE
TABLE4.3  TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG AND NUMBER OF WARNING BULLETINS
ISSUED IN 2018

EE SUMMARY
{=5% signal X No. of occasions #BEEES Total duration
B h 2 min
1 12 281 25
3 7 112 50
8 7idk NwW 0 0 0
8 PR SW 0 0 0
8 Bk NE 1 6 30
8 B SE 1 9 40
9 1 2 0
10 1 10 0
£ Total 23 422 25
¥15 DETAILS
EHRBH B B
BRI /N i Issued Cancelled
Tropical cyclone No. of warning Signal HER/B#| ®RE° | B/ B#H| B
bulletins issued Date/Month| Time  |Date/Month| Time'
1 05/06 11:20 07/06 12:40
BERRELERE 82 3 07/06 12:40 08/06 15:40
Tropical Storm Ewiniar 1 08/06 15:40 08/06 18:20
1 17/07 02:40 17/07 16:20
R L4 56 3 17/07 16:20 18/07 09:40
Tropical Storm Son-Tinh 1 23/07 15:40 24/07 10:40
1 09/08 17:15 14/08 05:20
BIBRERREER 140 3 14/08 05:20 15/08 02:20
Severe Tropical Storm Bebinca 1 15/08 02:20 15/08 05:20
1 11/09 10:40 12/09 12:20
REREEES 49 3 12/09 12:20 13/09 04:10
Tropical Storm Barijat 1 13/09 04:10 13/09 07:40
1 14/09 22:20 15/09 16:20
3 15/09 16:20 16/09 01:10
8 B 1k NE 16/09 01:10 16/09 07:40
R R LT 78 9 16/09 07:40 16/09 09:40
Super Typhoon Mangkhut 10 16/09 09:40 16/09 19:40
8 B SE 16/09 19:40 17/09 05:20
17/09 05:20 17/09 14:40
1 17/09 14:40 17/09 19:10
1 31/10 08:40 01/11 12:40
HAaRRE E % 50 3 01/11 12:40 02/11 02:10
Super Typhoon Yutu 1 02/11 02:10 02/11 08:10

* BB (BRI /) * Hong Kong Time (UTC + 8 hours)
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K4.4 —NAAREF— )\ FRASFERATRRELE GO BB
TABLE 4.4 FREQUENCY AND TOTAL DURATION OF DISPLAY OF TROPICAL CYCLONE WARNING SIGNALS : 1956-2018
= RIER
Signals L 3 87adk | 874RE | 8Fdk | 8E™ 9 10 Total duration
T3 NW SW NE SE B 9
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 P 3 0 1 1 0 1 1 158 10
1963 P 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 P 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 36 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 P 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
+ Total 430 355 29 35 64 53 22 15 16671 44
) Mean 6.8 5.6 0.5 0.6 1.0 0.8 0.3 0.2 264 38
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F4.5 —NAREZ-\EAEFUNEARABERAMUAEESIRRNATERHATRREELESE
SRR RIEAE R

TABLE4.5  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 : 1956-2018

F5 BEEMNEREASHENNRTREER BESIBANAFTERHATR LS SRNATRITRH
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
19 Mean 15.7 5.9
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% 4.6 —NAEAREZF -/ \FRARNABHATREE S SRR
TABLE 4.6 DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956-2018
BAER BERBR
RE Duration of each occasion Total duration per year
=5 Number T3 &E =¥ 53] T3 & =53]
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions | B i) iS3 i) B i) B Vi) B va B va
h min h min h min h min h min h min
—BEED |
ﬁjz_u't 389 42 51 161 0 4 30 264 38 570 15 36 35
1 or higher
KEEZZ Tilda, | (BT ESRER
(kERZE (R ERER (1964) (1959)
1964) T.D., 2000)
—oEgb |
_ﬁjz_u‘t 261 28 56 124 15 4 5 119 51 306 35 15 5
3 or higher
SEE Mary, | (BREERE
(3BEE Mary, | (REERE (1974) (2004)
1960) T.D., 2006)
o 5 \
/\ﬁjz_u't 96 14 26 66 50 2 40 22 0 100 55 0 0
8 or higher
SEE Mary, |(ZE® Wynne,
(B2 Mary, |(BE Wy (1964)
1960) 1984)
8 Fadt Nw 29 5 48 15 45 1 30 2 40 18 0 0 o©
8 FHF SW 35 4 58 10 45 2 0 2 45 16 10 0 0
8 dk NE 64 7 34 35 35 1 35 7 4 40 20 0 o0
8 BFY SE 53 7 30 21 45 0 20 6 19 31 15 0 o©
=1 5 \
nﬁj_u‘t 23 7 5 12 25 2 0 2 35 19 25 0 0
9 or higher
#9753, York, BS Dujuan,
(A7 (%8S Duj (1964)
1999) 2003)
15 6 26 11 0 2 30 1 32 12 10 0 0
+52 , -
A58 York, |(=REEHT Alice,
10 (932 (B RBAT (1964)
1999) 1961)

at o () ARE

EZRERNRERIELABREN

Note: ( ) are the years and the names of the tropical cyclones which created the record.
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TABLE 4.7

AN

=%

=

BERBRABNRRBARE
A SUMMARY OF METEOROLOGICAL OBSERVATIONS RECORDED IN HONG KONG DURING THE PASSAGES OF TROPICAL CYCLONES IN 2018

EREOEHER
Nearest approach to Hong Kong

BERRNERF/NRE
BTERE(EHTR)
Minimum M.S.L. pressure (hPa)
at the Hong Kong Observatory

RARER(K)

Maximum storm surge (metres)

St =
R R -
iy saey | PORE
Name of it A (E M) Inst.
. o ' N ’@vm“ 3 3 1 :D /J\;%ru BTN
tropical cyclone At | e |wme| me | @®) | BB | imaed | B9 | B8 | we IRB| g || OB | SR | BURS
o ) (ABEENEF) o Quarry | Tai Miu | TaiPo |Tsim Bei| Waglan
Month | Date | Hour* | Direction | Distance minimum | Month | Date Hour* Shek Pik .
(km) Movement central /B | Bay Wan Kau Tsui Island
(km/h) Hourly
pressure
(hPa)
Hem S 17:01-17:15# 998.7
T %'FE'&L:‘XEKE_ 6 8 13:00 E\i}ﬁiﬁ 200 8 i:’l\lt’fﬂ;;jt 996 6 8 0.35 0.40 0.33 0.46 0.68 -
ropical Storm Ewiniar 17:00 998.8
RBER IR 16:08 - 18:30# | 1000.1
Tropical Storm Son-Tinh 7 17 |1800| P 340 | 32 A 992 7 17 o | o053 | o6s | 057 | o058 | 064 | 049
(B—REFHBEHMA) ' S w ' ' : : : ’
(First passage) 17:00 1000.1
— Vo B R Y 16:36 - 16:40# | 1000.3
(%;/A)?«daﬁ/%%qlaaﬁ) 7 24 05:00 Eﬁ{iﬁ 410 19 -Tl\hz 995 7 23 0.18 0.23 0.21 0.22 0.26 0.14
(Second passage) > 14:00,16:00 | 1001.0
DM E RIS 17:34 - 18:244# 994.7
S gﬁ'i/\‘\ﬁj}ﬂ;‘/\ii. 8 14 14:00 E&ﬂvﬁ\jﬁ 150 3 fé\; 984 8 12 0.31 0.26 0.31 0.43 0.42 0.18
evere Tropical Storm Bebinca SS 18:00 994.7
e = = 16:49 -17:00# | 1006.0
T 'ﬁ]{m{ﬂ\s:~§%§ﬁ ¢ 9 12 15:00 T—f 150 17 % 998 9 12 0.30 0.25 0.25 0.38 0.27 0.19
ropical Storm Barija 17:00 1006.0
13:28, 13:32 977.0
S %gﬁfjﬁ}ﬂlﬂjﬁﬁ Kh 9 16 13:00 @Eﬁﬁﬁﬁ 100 33 Ev:\l/t"\lﬁﬁ 950 9 16 2.35 2.34 2.77+ 3.40 2.58 2.68"
uper Typhoon Mangkhut SS 13:00 977.6
15:38 - 15:53# | 1010.5
S ﬁgfﬁ‘ﬁﬁi% 11 2 11:00 i;Eﬁ 270 3 E 1002 11 1 0.51 0.49 0.65 0.57 0.59 -
uper Typhoon Yutu 16:00 1010.7

* BEEE (BRAEREIN/ )

# BAIR B A SRS
- REEN
+ BUET

NERESEYMELTRENRZRERR -
BRAHENREHM2.68XK -

* Hong Kong Time (UTC + 8 hours)

# First and last time recorded
- data not available

+incomplete data

A The tide station at Waglan Island was severely damaged by Mangkhut and the
maximum sea level of 2.68 m was recorded before damage.

V9T



x4.7 (88) TABLE4.7  (cont'd)
== 60088 TR R M ER B 10288 T H R M & B == R R A & R
(REBNE) (AE&/NE) (REE/E)
A Maximum 60-min mean Maximum 10-min mean Maximum gust peak speed in
278 B wind in points and km/h wind in points and km/h km/h with direction in points
ame of Month EERBHS EHREHS EHRBHS
tropical cyclone R Hong Kong BERS bt ic! Hong Kong HERE Rt Hong Kong RS
King's Park International Waglan Island King's Park International Waglan Island King's Park International Waglan Island
Airport Airport Airport
ﬁ’%)ﬁtgigiﬁ 6 R - =S 34 S ”7 REfmmE 19 RrafmmE 5 RrEafmm 65
Tropical Storm Ewiniar E ESE E SSE SSE SSE
RAERE L
Tropical Storm Son-Tinh R HERE R B ®HE B B RERE RERE
(B—REEEEHMA) ’ E 30 ESE 36 E >8 E 31 SE >2 E 63 E >8 ESE 68 ESE 88
(First passage)
(BRZEEEHMA) ; REafmmE 20 REafmmE 30 RE a1 RrEafmE - REafmE 34 REafmE a1 REafmE a1 RE . RE 51
(Second passage) SSE SSE SE SSE SSE SSE SSE SE SE
BIMTRZRER RILRE,
Severe Tropical Storm 8 = 22 R 36 = 45 = 25 = 40 =) 49 = 45 RERER 62 RIALRR 59
i E E E E E E ESE ENE
Bebinca ENE, E
??%%Jﬁ%ﬁi% 9 S - ESidES 34 ESidES 63 HibR=E 30 ESidES 20 HiR= 68 S sg Ritw=E 51 Ritm=E 27
Tropical Storm Barijat E ENE ENE ENE ENE ENE E ENE ENE
BmEeE LT 9 S 20 = 101 ik 161 = g1 S 115 ik 180 kRt 161 HEfRR 157 Fik 220
Super Typhoon Mangkhut E E NE E E NE NNE ESE NE
BREERER 1 it )3 ik 34 it 51 ikt »7 it 36 it 54 kRt 51 it a5 it 6
Super Typhoon Yutu N N N NNE N N NNE N N

- REEN

- data not available

9T
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%481 T N\FAREBOOARHEANRTRERHARABERNNENR  RUAZBHNE
TABLE 4.8.1  RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM OF HONG KONG IN 2018
BEREAR
EHB600AR ERRNABREBNRE(EX)
53 BT A Rainfall at the Hong Kong Observatory (mm)
RERRE Period when tropical
Z8 cyclone within 600 km (i) (ii) (iii) (iv) (i) + (iv)
Name of of Hong Kong EEBOOOABRRN| ET,z2# TET, 2% TET, 2% 3 Total
tropical cyclone (T, = T,) within 600 km M24/0NFA | WA8/INEFR | BI72/NEEFR T —
A8/ B ER* of Hong Kong | 24-hour period|48-hour period|72-hour period| (T,+72 /B hours)
Date/Month Time* (T, = T,) after T, after T, after T,
(T} 5/6 1000
BERRLE
"‘T%@"X E - 192.9 4.8 4.8 4.8 197.7
Tropical Storm Ewiniar
(T,) 8/6 1700
(T,) 14 /6 1400
Ft = ==
REBRBIERE - 0.0 0.2 0.2 0.2 0.2
Tropical Storm Gaemi #
(T,) 14/6 2000
AR =LA
Tropical Storm Son-Tinh () 17./7 0600 91 70 182 514 0.5
F-REEEENRE ) ' ' ' ' '
First passage (T,) 18 /7 0700
— ey 3 (T,) 23/7 0200
R dnlalias - 30.8 2.0 6.2 6.5 37.3
Second passage (T,) 24/7 1100
wmplEEEBEEE | (T) 9/8 1700
Severe Tropical Storm - 156.0 1.9 59.0 80.4 236.4
Bebinca (T,) 16/8 0700
(T,) 11/9 0200
S = =
;ﬂmﬁtﬁsﬁi;‘% - 2.5 0.0 0.0 128.8+ 131.3
Tropical Storm Barijat
(T,) 13/9 1400
(T,) 15/9 1800
145,
BRRAELLTT - 178.7+ 2.0 2.0 2.0 180.7
Super Typhoon Mangkhut
(T,) 17 /9 0900
(T;) 31/10 1300
72N A=
BRREER - i 8.4 8.4 8.4 8.4
Super Typhoon Yutu Trace
(T,)  2/11 1700
# Total 723.7

* EER (BRI REIN/\NEE) o
# R RRTRERAN AT ERHATRRELSER -

T
T

NR

* Hong Kong Time (UTC+ 8 hours) .
# Tropical cyclone without issuing of tropical cyclone warning signal in Hong Kong.
T, The time when a tropical cyclone was first centred within 600 km of Hong Kong.
T, The time when a tropical cyclone was dissipated within or moved outside 600 km of Hong Kong.

+ Rainfall amount of Super Typhoon Mangkhut overlapped the rainfall amount of Tropical Storm Barijat by 128.8 mm.

REREE RHRREBO00AEBENNKE -
RERREEBO00A B EE N E SRR B ENRA o
+ ERBEILMNNEARTEREEENNEHIR T 128.8XKNERY -
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—NN\EE-AZAFR-NAEEtE-F—/\FHHEREBF KRS NENRGRIE
TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884-1939, 1947-2018)

BHER N BERRNABREHNE(EX)
Tropical Cyclone Rainfall at the Hong Kong Observatory (mm)
(i) (ii) (iii) (iv) (i) + (iv)
HEBOOOAER TET, BN ET,2%H ET, 2#EN 3 Total
T | Bt 2% within 600 km 24 INEEY 48 INEEY 72 NS T, —
Year | Month Name of Hong Kong 24-hour period | 48-hour period = 72-hour period | (T,+72 /B hours)
(T—T,) after T, after T, after T,

1999 8 B Sam 368.1 178.9 248.1 248.4 616.5
1926 7 | BERR T.C 348 % 534.0 *# 561.1 * 562.2 % 597.0
1916 6 |BERRE T.C 4948 * 27.9% 59.4 # 67.2# 562.0
1965 9 BET  Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 BET  Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 Ff®  Ellen 90.7 394.2 421.0 425.4 516.1
1993 9 2% Dot 459.6 37.9 37.9 37.9 497.5
1982 8 2% Dot 41.2 322.5 403.1 450.5 491.7
2016 10 JFIE  Sarika 195.6 223.2 223.2 295.7 491.3
1995 8 @  Helen 241.4 146.2 235.2 239.5 480.9

T, - BERRERHREREB600N R EHE AR -

T, - AEREEEHEO00L EEE B BB R X SR AR -

# OHR—AAR—ELRINESRRE  W)BRECAREB00AEHEANATE  RXAFRESNERRE

BINZE(V)DBIRIEEE —E=REENHRE -
t EBPN725EKNERERBEEEEEHIR -

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

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

#

For years prior to 1961, column (i) is the sum of daily rainfall on those days when a tropical cyclone was centred within 600 km

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

72.5 mm of rainfall overlapped with the rainfall of SuperT. Haima.
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—NOREZF-N\FRASIBANAFTER L TREEASRARR
TABLE 4.9 TYPHOONS REQUIRING THE ISSUING OF THE HURRICANE SIGNAL NO. 10 DURING THE PERIOD 1946-2018

RETH
e EREIRAR BTERE B 6048 T R A B B R EefEEE R ERE
B Nearest approach (BMWMEFR) (AR (REE/NE)
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 fit i B B
HE#/BB S S (AR)| S/ B | BB5RNE| RiM Hi% # RS M ezl B BEERXE i 5 # BERE M REIL =M
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 3 70 985.7 =it -
s NE
IBRF 22 /9 1957 (i) 55 986.2 9843 |HERE 115 - HERE 72 B 113 - - = 187 - FbRE 158 | HILEHE 185 - - -
Gloria swW ESE ESE E E ENE ENE
BE 9 /6 1960 | FEILREE 10 974.3 9738 |HERA 9% - HERE 92 | AARE 112 - - REmA 191 - HE 164 | AAEERA 194 - - -
Mary WNW SSE SSE SSW SSE SE SSW
gt 19 /5 1961 0 981.6 981.1 |HIRE 83 - ® 70 | HERE 90 | FREE 76 ® 166 - RILRE 139 #R 128 | HILREE 135 - -
Alice ENE E ESE ENE E ENE sw ENE
et 1 /9 1962 | FEEERE 20 955.1 953.2 ld 133 it 108 w148 #ie 118 HE 189 ik 259 it 229 | AR 216 Fie 232 | EERE 284
Wanda SSW N N NW NW SE N N NNW NW ESE
ded 5 /9 1964 B 30 971.0 968.2 = 110 - i 118 | RILRE 148 w113 | KERE 167 FAcfmit 227 - 7k 203 = 230 | ®itfmde 216 B 268 -
Ruby sw E N ENE NE ESE NNE NW E NNE E
2% 13 /10 1964 ® 35 978.9 9773 |#@EdfRiL s8 - k4 67 bl 117 | #ERiE 96 | HitfRit 157 it 175 - k4 198 k4 184 | FILRAE 205 wik 220 -
Dot E NNW N N NNW NNE N N N WNW NE
EE 21 /8 1968 0 968.7 968.6 i 68 i 75 | ®itfRit 124 | BEEfER 90 | RdufRde 126 it 133 k14 151 ik 209 |FERE 167 | HitfEdb 203
Shirley N N NNE SSW NNE N N NE SSW NNE
B4 17 /8 1971 | FERERE 20 984.5 982.8 HE 103 - HE 122 | ®ERE 140 HE 131 " 148 HERE 224 - HERE 211 | HAERE®E 189 HE 194 M 221 -
Rose WSW SE SE ESE SE s ESE ESE ESE SE s
T 14 /10 1975 3 50 996.4 9962 |HIREE 58 ik 75 |FEdLfRIE 67 | Btk 118 it 106 Eld 130 | FdefRit 118 w140 i& 137 db 140 | RILREE 176 Rk 158 | HitRIL 180 ik 167
Elsie s ENE N NNW NNE N NE NNW NE N N ENE NE NNE NE
=] 2 /8 1979 | Fitfmit 10 961.8 961.6 o 75 | AALRAE 79 i 115 WE 144 | AEREE 117 g4 115 i 108 i) 175 | BREAE 166 | AILRE 182 w198 | FmEREA 185 | AIALRE 229 | 167
Hope NNW w WNW w sw SSW NW w WNW WNW swW Wsw WNW w
Fy 9 /9 1983 B 45 983.9 983.1 ES 92 = 88 = 112 | ®ERE 169 | REREHE 171 ® 126 & 137 = 185 ® 167 R 203 = 227 | WAE{RA 238 | HALRE 218 #m 220*
Ellen sw E E E ESE ESE E s E E E E SSE ENE s
ok 16 /9 1999 | FRERA 20 976.8 976.1 ® 63 i 68 |FitfEit 59 | WibhRdt 153 | FdtfRde 113 ® 137 | FitfRit 149 | WILRE 142 | FLEIL 234 R 182 - -
York SSW E N NNE NNE NNE E NNE ENE NNE NE
BERE 24 /7 2012 (i) 100 986.3 986.0 ® 56 | HEERE 56 |EmEEE 70 = 108 | RERR 128 = 117 =it 92 | HERHE 117 | EERER 110 135 | EEREE 149 W 184 | RERE 166 w15
Vicente sw E ESE ESE E ESE E NE ESE ESE E ESE E ESE NE
PN 23 /8 2017 | FEEIRE 60 986.7 986.3 ® 62 | MARE 54 |HERE 67 ES 137 | HE{RE 128 | HILREHE 118 B O122 | BEREE 113 ik 130 ® 193 HE 171 ik 187 -
Hato SSW E ESE ESE E ESE ENE E ESE NE E SE NE
WL 16 /9 2018 | FEEERE 100 977.6 977.0 ® 81 B 70 |FEREE 81 w161 = 157 | BALmE 166 =it 128 B 169 | HitEik 161 | WILRE 142 w220 B/ 212 | ®ARE 256 | Hdefmdt 229
Mangkhut SSW E E ESE NE E ENE NE E NNE ENE NE E ENE NNE

#BEETEEERSERIIRES  BREBNEKFER—NWNANELABRMA - BRESHREER—NUNENE EERGEE -
# With the moving ot the Hong Kong International Airport to Chek Lap Kok, the meteorological oftice at Kai Tak was closed on 6 July 1998. Kai Tak anemometer station started operation on 4 September 1998.
*fEt o BHEECHEER LR o

* estimated, exceeding upper limit ot anemogram.
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—EF - \EREREEEBITERIIRR

TABLE 4.10 DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG IN 2018

MER% S8k (B&EBT) *
Damage in physical terms i illi . N NN,
g pny ___ Damage in monetary terms (million HKS) (B B Ay (EEH EECEIEA@
i e T ”Jj’atﬁ*i’f sapEm | (BE#T) (H&#BT)
Name (;ftropical Rt E3-2vs ﬂi&fﬂ 2| memyg fﬂﬂifﬂﬁﬁ = ARES | s | 5 The total amount of Estimated direct economic
cyclone Month J=E3 NAES (E) NEES S (E‘i) (@) ) nd(7-l'l<) y (ﬂﬁ%) e ((;:()s) o [ Public A;ﬁb“ \pri\, X T Tc/>t\ | insurance claims loss
Agriculture Public works facilities (site) Public utilities (site) Property :ollas feaof Ships lost or fal:ln Trees Agriculture|  works ut:iti(acs o Zrte Industry (a)a (million HKS) (million HKS)
(unit) P damaged facilities property (b) (a) + (b)
slope
(number)
(case)
JE & Road: 1
FHt HaE
T ﬁm@:ﬁ%x?)ﬁ 6 AATi#//\ME Pavement/Footpath: 3 2 6 23
ropical Storm Ewiniar ZERE 4B Open area: 3
AR R L
Tropical Storm Son- 7 JE & Road: 1 1 1 20
Tinh
RIRERREEE S8B% Road: 2
S Tropical St 8 ’ 2 13 18 0.0558 0.0558
evere B:t))?r:zz orm FEEE T H#E Construction site: 1
i -
ﬁm@.%ﬁi?ﬁ 9 FEEETH Construction site: 1 2
Tropical Storm Barijat
JE P& Road: 5 BR sites 3.07 A2 km
70 Harbour and port: 18 $8,5% Railway:
Y
1T/ IR P t/Footpath: i
i AT/ /ME Pavement/Footpa 5 B sites
7713 RNE km B IHLFE Electric supply:
Fm@ﬁd ZEEHIE Open area: 7 3590 SR families
inAE AITREE Subway: 33 10 B& sites
ectares }\1‘?;{% Footbrldge 53 ﬁ:tﬂ( Water Supp|y
HBREaE LT Py FHFEME/HK F B Lift/escalator: 54 |2013 ZREE families
Super Typhoon 9 Crobs: 1% R FE Noise Barrier: 9 10 BZ sites 856 18 708 60,894 115.0032 | 707.4957 18.3404 23.8195 | 45.1291 | 909.7878 3,688.3578 4,598.1456
Mangkhut 4142 li@E tons IBIRES Traffic Sign: 346 B S Telecommunication
14T Railing: 8 B sites 34 Km facilities: 1 & site
e ﬂ%iﬁgﬁ Solar lights: 29 =K R
Por;d fish: ¥R Rain shelter: 14 Treatment works: 3
885 [if to.ns 1&#5 Staircase: 26 75 Hm? BB Power transmission
4 Platform: 2 cable: 3
I ERHE Urban facilities: 60 HAth Others: 12 jZ sites
Hfth Others: 3
VAN
BRRgE E %R 10-11 1 )
Super Typhoon Yutu

HREREZEOAEBRBEHSRM (22019438 16R)

 BRBRCKZ2 ERATNMBHFT LN IEHEFRE - 5

=
IS8

2018 FMRBRESRUREBRRB A LT o

# The insurance claim figure is provided by the Hong Kong Federation of Insurers (up to 16 March 2019). The data have been adjusted by the market shares (80%) of the companies participating in the survey. Note that the insurance claim figure is only available for Super Typhoon Mangkhut in 2018.

FERESERBNTPRALEERBRY - YENREBNRREE (BE20194108310) - ARFLETRERRRE_S—NEAARANCAE S LR < AERAWEBAFEFERRETF > NEELE -

* The data is provided by relevant government departments and public utility companies (up to 31 October 2019). Items with insurance claim made have been excluded. Reference is also made to the written reply by the Secretary for Development at the Legislative Council meeting on “Preparation for

and follow-up work after the onslaught of typhoons” on 5 June 2019 .
@ BEERERAMEEMHSE  ARIIRETHENINTENZBTIRENNZE - REFBELEEBRISENE— -
@ The estimates are for reference only and may be subject to various uncertainties in the survey responses and analysis method. Please refer to Annex 1 for details of estimation and disclaimer.

BRI ImIEAARRRF - RNERIEENEBFIERATEEBEIMAHA -

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

69T
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*£4.11 —NARBECFT— \FRRFRREEBITERHNABE T ABE
TABLE 4.11 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960 - 2018
ZHEE
BEMF SZREENE | AE
F=5 HE/ B& Name of BER FETAE | RMAE | ZEARK age! I/ NEZR B B
Year Date / Month tropical cyclone = Persons Persons Persons Ocean-going |Small craft sunk| Small craft
dead missing injured vessels in or wrecked damaged
trouble
1960 4/6 - 12/6 T. Mary EE 45 11 127 6 352 462
1961 | 17 /5 - 21/5 T.  Alice Pyt 4 0 20 * * *
7/9 - 10/9 S.T.S. Olga B’z 7 0 0 0 1 0
1962 | 28/8 - 2/9 T. Wanda B 130 53 * 36 1297 756
1963 1/9 - 9/9 T. Faye ES:) 3 0 51 0 2 0
1964 | 26 /5 - 28/5 T.  Viola HEBD 0 0 41 5 18 18
2/8 - 9/8 T. Ida e 5 4 56 3 7 60
2/9 - 6/9 T. Ruby B 38 6 300 20 32 282
4/9 - 10/9 T.  sally IF 9 0 24 0 0 0
7 /10 - 13 /10 T. Dot 2% 26 10 85 2 31 59
1965 6/7 - 16/7 T. Freda HiRE 2 0 16 0 1 0
25/9 - 28/9 TS.  Agnes iy 5 0 3 0 0 0
1966 | 12/7 - 14/7 S.T.S. Lola E 1 0 6 0 * 6
1967 | 19/8 - 22/8 S.T.S. Kate [EES 0 0 3 3 1 0
1968 | 17 /8 - 22/8 T.  Shirley EE 0 0 4 1 * 3
1969 | 22/7 - 29/7 T.  Viola #E B 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 BA 0 0 0 2 0 *
1971 | 15/6 - 18 /6 T.  Freda by k=4 2 0 30 8 0 0
16/7 - 22/7 T.  Lucy B 0 0 38 10 2 13
10/8 - 17/8 T.  Rose Bk 110 5 286 33 303 *
1972 4/11 - 9/11 T.  Pamela e 1 0 8 3 0 0
1973 14/7 - 20/7 T. Dot =5 1 0 38 14 * *
1974 7/6 - 14/6 T. Dinah E4gE ) 0 0 0 1 * *
18/7 - 22/7 Ty X3E 0 0 0 2 * *
15 /10 - 19 /10 T.  Carmen 22 1 0 0 5 * *
21 /10 - 27 /10 T. Della 25 0 0 0 2 * *
1975 | 10/8 - 14/8 T.D. - - 2 1 0 3 1 *
9/10 - 14 /10 T.  Elsie o 0 0 46 7 2 1
16 /10 - 23 /10 | S.T.S. Flossie EER 0 0 0 1 * *
1976 | 22/6 - 4/7 T. Ruby Bt 3 2 2 0 0 0
21/7 - 26/7 S.T.S.  Violet HERA 2 1 1 0 0 0
5/8 - 6/8 S.T.S. Clara =B 0 0 4 0 0 0
21 /8 - 24/8 TS. Ellen e 27 3 65 0 4 7
15/9 - 21/9 T. s FFIAT 0 0 27 6 0 1
1977 4/7 - 6/7 T.D. - - 0 0 2 0 0 0
3/9 - 5/9 T.S. Carla = 0 0 1 1 0 0
22/9 - 25/9 S.T.S. Freda by k=4 1 0 37 2 0 0
1978 | 24/7 - 30/7 S.T.S. Agnes iy 3 0 134 0 25 42
9/8 - 12/8 T.S.  Bonnie FRE 0 0 0 2 0 0
23/8 - 28/8 S.T.S. Elaine Fi | 1 0 51 8 5 8
22/9 - 26/9 ST.S.  Kit =3 0 7 0 0 1 0
7 /10 - 16 /10 S.T.S. Nina = 0 0 2 0 0 0
17 /10 - 29 /10 T. Rita ey 0 0 3 1 5 0
1979 1/7 - 6/7 T.  Elis pog il 0 0 0 0 2 0
26/7 - 30/7 T.S. Gordon XE 0 0 0 0 2 0
28/7 - 3/8 T.  Hope g =| 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 B 1 0 67 2 12 0
1980 5/7 - 12/7 STS. Ida Y& 0 0 0 1 0 0
18/7 - 23/7 T Joe BF 2 1 59 4 0 1
20/7 - 28/7 T Kim HE 0 0 0 0 2 1
29 /10 - 2 /11 T.S. Cary RE 0 0 0 0 0 2
1981 3/7 - 7/7 S.T.S.  Lynn ME 0 0 32 0 0 3
1982 | 27/6 - 2/7 T.S.  Tess ik 0 0 16 0 1 0
22/7 - 30/7 T.  Andy i 0 0 0 0 0 1
5/9 - 16/9 T.  lrving s 0 0 0 0 0 2
1983 12/7 - 19/7 T.  Vera HER 0 0 0 0 1 0
29/8 - 9/9 T.  Ellen B 10 12 333 44 135 225
10 /10 - 14 /10 T. Joe BF 0 0 58 2 0 3
20 /10 - 26 /10 S.T.S.  Lex Hh=x 0 0 0 0 0 1
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*4.11 (#8)
TABLE 4.11 (cont'd)
ZHEE
BEWF SZRERENE | A
F=5 HE/ B& Name of B RIE RTAE | AHRAE | ZEAH fufn T NEE B £
Year Date / Month tropical cyclone zZ3 Persons Persons Persons Ocean-going |Small craft sunk| Small craft
dead missing injured vessels in or wrecked damaged
trouble
1984 | 27/8 - 7/9 T. ke 533 0 0 1 0 0 0
1985 | 19/6 - 25/6 T. Hal =5 0 1 13 0 4 2
1/9 - 7/9 T.  Tess ik 2 0 12 6 1 3
13 /10 - 22 /10 T. Dot 2% 0 0 1 0 0 0
1986 3/7 - 12/7 T.  Peggy &= 1 0 26 3 0 3
9/8 - 12/8 T.D. - - 0 0 3 0 1 5
18/8 - 6/9 T. Wayne EZR 3 1 15+ 0 3 0
11 /10 - 19 /10 T. Ellen i 0 0 4 1 2 1
1987 | 16 /10 - 27 /10 T.  Llynn ME 0 0 1 0 0 0
1988 14/7 - 20/7 T. Warren EG 0 1 12 1 2 1
19/9 - 22/9 T. Kit =3 0 0 0 0 0 1
18 /10 - 23 /10 T.  Pat A% 2 0 1 0 0 0
21 /10 - 29 /10 T. Ruby ELt 0 0 4 0 0 0
1989 | 16 /5 - 21/5 T.  Brenda fmE 6 1 119 0 3 5
11/7 - 19/7 T.  Gordon KE 2 0 31 1 0 8
8/10 - 14 /10 T. Dan & 0 0 0 1 0 1
1990 | 15/5 - 19/5 T.  Marian BER 0 0 0 0 0 1
15/6 - 19/6 S.T.S. Nathan B 5 1 1 1 0 2
21/6 - 30/6 T.  Percy IHF 1 0 0 0 0 0
27/7 - 31/7 S.T.S. Tasha =W 0 0 1 0 1 0
25/8 - 30/8 T.  Becky BiE 0 1 0 0 0 0
10/9 - 20/9 T. Ed =E 0 0 1 0 0 0
1991 | 15/7 - 20/7 T.  Amy e 0 0 1 1 0 2
20/7 - 24/7 S.T.S. Brendan fmE 0 0 17 1 1 13
13/8 - 18/8 T.  Fred EEE 0 0 0 0 1 0
1992 9/7 - 14/7 T. Eli X8 0 0 23 0 0 1
17/7 - 18/7 TS. Faye JEB 2 0 24 1 0 3
19/7 - 23/7 ST.S. Gary g 0 0 18 2 0 0
1993 | 21/6 - 28/6 T. Koryn I=Y 0 0 183 0 0 2
16/8 - 21/8 T. Tasha E 3V 0 0 35 0 0 7
9/9 - 14/9 T. Abe 53] 1 0 0 0 0 0
15/9 - 17 /9 S.T.S. Becky =k 1 0 130 0 0 10
23 /9 - 27/9 T. Dot g% 0 1 48 0 1 0
28 /10 - 5/11 T. Ira pZins 2 0 30 0 1 0
1994 | 23/6 - 25/6 T.S.  Sharon SRR 0 0 5 0 1 1
25/8 - 29/8 S.T.S. Harry 28 1 0 2 0 0 2
1995 7/8 - 12/8 S.T.S. Helen st 3 0 35 0 0 0
25/8 - 1/9 T.  Kent 55 0 0 5 0 0 0
28/9 - 4/10 T.  Sibyl e 0 0 14 0 0 0
1996 5/9 - 10/9 T.  Sally SBFD 2 0 4 0 0 0
18/9 - 23/9 ST.S.  Willie BRI 0 1 0 0 0 0
1997 | 31/7 - 3/8 T.  Victor it 1 0 58 0 0 0
20/8 - 23/8 T.  Zita B 0 0 3 0 0 0
1998 7/8 - 11/8 S.T.S. Penny 2k 1 0 1 0 0 0
12/9 - 14/9 T.D. - - 0 0 10 0 0 0
15 /10 - 27 /10 T. Babs Bk 0 0 14 0 0 0
1999 | 28/4 - 2/5 T. Leo F&® 0 0 14 0 0 0
2/6 - 8/6 T.  Maggie IHIE 0 0 5 0 2 0
25/7 - 28/7 TS. - - 0 0 18 0 0 0
19/8 - 23/8 T.  Sam Feisy 4 0 328 0 0 0
12/9 - 17/9 T.  York # 2 0 500 3 * *
24/9 - 26/9 ST.S. Cam BE 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 IEFIEE 2 0 0 0 0 0
5/9 - 10/9 T.  Wukong 152 0 0 1 0 0 1
2001 30/6 - 3/7 T. Durian iy 0 0 1 0 0 0
1/7 - 8/7 T.  Utor RS 1 0 1 0 1 0
23/7 - 26/7 T.  Yutu E& 0 0 10 0 0 0
28/8 - 1/9 T.S.  Fitow JERF 2 0 0 0 0 0
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x£4.11 (#8)
TABLE 4.11 (cont'd)
ZE8E
BEME SRR | AV
F=5 HE/ B3 Name of RER FETAE | AMAE | ZEARK Ruff T/ NEE B £
Year Date / Month tropical cyclone BT Persons Persons Persons Ocean-going |Small craft sunk| Small craft
dead missing injured vessels in or wrecked damaged
trouble
2002 | 15/8 - 20/8 STS. Vongfong =& 0 0 2 0 0 1
10/9 - 13/9 S.T.S. Hagupit Bkt 0 0 32 0 0 3
2003 | 16/7 - 23/7 S.T.S.  Koni KI5 0 0 15 0 0 0
17/7 - 25/7 T.  Imbudo FIED 1 0 45 0 2 8
17/8 - 26/8 T. Krovanh ®ET 0 0 11 0 0 2
29/8 - 3/9 T.  Dujuan HES 0 4 24 0 1 4
2004 | 14/7 - 16/7 T.S.  Kompasu =53] 0 0 12 0 0 0
2005 | 10/8 -14 /8 S.T.S. Sanvu i 0 0 0 0 0 1
16/9 - 19/9 TS.  Vicente ERE 2 0 0 0 0 0
21/9 - 28/9 T.  Damrey E=E 0 0 5 0 0 1
2006 9/5 - 18/5 T.  Chanchu B 0 0 6 0 1 0
27/6 - 29/6 TS, Jelawat FNATES 1 0 0 0 0 0
31/7 - 4/8 T.  Prapiroon KR 0 0 8 0 1 4
6/8 - 10/8 S.T.S. Bopha =58 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 mEms 0 0 4 0 0 0
2007 5/8 - 11/8 S.T.S.  Pabuk eV 1 0 17 0 0 0
2008 | 15/4 - 20/4 T.  Neoguri ThE 0 0 2 0 0 0
18/6 - 26/6 T. Fengshen B4 0 0 17 0 0 0
4/8 - 8/8 S.T.S. Kammuri itz 0 0 37 0 0 0
17/8 - 23/8 T.  Nuri 2818 2 0 112 0 0 0
19/9 - 25/9 T.  Hagupit ERL 0 0 58 0 10 0
2009 | 15/7 - 19/7 T.  Molave EEE S 0 0 5 0 3 0
1/8 - 9/8 S.T.S. Goni KI5 4 0 10 0 1 0
9/9 - 12/9 T.S.  Mujigae P2 0 0 1 0 0 0
12/9 - 16/9 T. Koppu EB 0 0 74 0 0 0
2010 | 19/7 - 23/7 T.  Chanthu JEED 4 0 30 0 0 0
2011 | 18/6 - 25/6 T.S. Haima BE 0 0 3 0 1 0
25/7 - 31/7 S.T.S. Nock-ten bS] 0 0 4 0 0 1
23/9 - 1/10 T.  Nesat sy 0 0 26 0 1 1
27/9 - 5/10 S.T.  Nalgae =153 0 0 1 0 0 0
2012 | 26 /6 - 30/6 T.S.  Doksuri HER 0 0 2 0 1 0
20/7 - 25/7 ST.  Vicente ERRE 0 0 138 0 1 0
12/8 - 18/8 T.  Kai-tak B 0 0 1 0 0 0
18/8 - 30/8 S.T.  Tembin PN 1 0 1 0 0 0
2013 9/8 - 16/8 | SuperT. Utor JHF 0 1 9 0 0 0
17/9 - 23/9 SuperT. Usagi KRR 0 0 17 0 0 1
2014 | 14/6 - 15/6 T.S.  Hagibis BER 0 0 1 0 0 0
14/9 - 17/9 T. Kalmaegi TSRS 0 0 29 0 0 0
2016 | 31/7 - 2/8 T. Nida plyEl 0 0 12 0 0 0
16 /10 - 18 /10 | SuperT. Sarika P IE= 0 1 2 0 0 0
20 /10 - 21 /10 | SuperT. Haima Y5333 0 0 13 0 0 3
2017 | 11/6 - 13/6 S.T.S. Merbok ELE 0 0 10 0 0 2
22/7 - 23/7 T.S. Roke B 0 0 0 0 0 2
22/8 - 23/8 | SuperT. Hato RhE 0 0 129 1 0 36
26/8 - 27/8 S.T.S.  Pakhar RS 0 0 62 0 0 15
2/9 - 4/9 S.T.S. Mawar bigec3 0 0 0 0 0 8
14 /10 - 16 /10 S.T.  Khanun K& 0 0 22 0 0 3
2018 5/6 - 8/6 T.S.  Ewiniar XERE 0 0 1 0 0 6
17/7 - 24/7 T.S.  Son-Tinh L1$eR 0 0 2 0 0 1
9/8 - 15/8 S.T.S. Bebinca J=E4 0 0 1 0 0 13
11/9 - 13/9 T.S.  Barijat BEE 0 0 0 0 0 2
14 /9 - 17/9 | SuperT. Mangkhut AT 0 0 458 0 0 708
31/10 - 2/11 SuperT. Yutu % 1 0 0 0 0 2
Hi . ENASERBUEBPARAHEERERY  BARTFSE 7T ARE FHI8%RE -
* RZEIR
+ WESER
N.B.: Based on information supplied by relevant government departments and public utility companies. Damage reports in the local press were also examined

and collated.

* Data unavailable.
+ Struck by lightning.




F4.12 ZF-\FRXABHNRTRIEEETRURA (REEM/HAE)
TABLE 4.12 VERIFICATION OF THE TROPICAL CYCLONE TRACK FORECASTS ISSUED BY THE HONG KONG OBSERVATORY IN 2018 (ERROR IN THE UNIT OF KM)
24 /NEFTRORIAL 48 INRFTRBIRLE 2 NKTRAGE 96 /N TRRIL 120 N TRAIALE
o 24-hour forecast 48-hour forecast 72-hour forecast 96-hour forecast 120-hour forecast
BRI Name of HRE Eﬁﬁﬁafﬁ position position position position position
£7 tropical cyclone Code |\ [FHRE | RUBE | FHRE | BARE | TORE | RABE | TARE | WARE | THRE | AABE
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
=B Sanba 1802 T.S. 102 7 48 3 80 1 - - - -
R Jelawat 1803 SuperT. 95 13 202 11 283 9 405 6 412 4
XERE Ewiniar 1804 TS. 83 22 111 18 204 14 249 10 366 6
E Maliksi 1805 S.T.S. 63 99 6 272 3 - - - -
Bx= Gaemi 1806 T.S. 255 - - - - - - - -
K% Prapiroon 1807 T. 120 12 313 9 617 1 - 5 5 -
BHFo Maria 1808 SuperT. 46 9 58 5 67 3 - - - -
L8 Son-Tinh 1809 T.S. 51 16 96 6 - - - - - -
it Ampil 1810 ST.S. 79 10 134 8 206 4 295 2 522 1
=% Jongdari 1812 T. 92 16 173 14 171 12 315 10 517 8
EE¥R Yagi 1814 T.S. 101 16 172 12 313 9 422 7 431
B Leepi 1815 S.T.S. 229 5 416 1 - - - - - -
BEE Bebinca 1816 S.T.S. 89 28 119 24 202 20 345 14 349 11
JBLEER Rumbia 1818 T.S. 59 7 126 5 - - - - - -
B Soulik 1819 S.T. 42 12 83 10 145 8 282 5 693 3
SR Cimaron 1820 ST. 83 3 174 1 - - - - - -
AT Mangkhut 1822 SuperT. 34 17 62 13 109 9 129 5 168 3
BEE Barijat 1823 T.S. 36 9 75 5 137 1 - - - -
pi Trami 1824 SuperT. 43 15 68 13 95 11 191 9 406 7
Ee Kong-rey 1825 SuperT. 52 13 110 11 232 9 435 7 699 5
% Yutu 1826 SuperT. 31 27 64 23 111 19 166 15 170 11
> $2 Toraji 1827 T.D. 134 1 - = = = - - - =
BE Man-yi 1828 T. 107 15 189 11 188 7 141 3 - -
K& Usagi 1829 S.T.S. 73 20 102 16 111 12 178 8 230 4
rap s Pabuk 1901 T.S. 81 4 60 4 117 4 158 2 141
BEEFE (7B218-238) Tropical Depression (21-23 Jul) - T.D. 81 4 - - - - - - - -
R EE (8H23H-25R) Tropical Depression (23-25 Aug) - T.D. 34 4 - - - - - - -
KRB (128258-30H)  |Tropical Depression (25 - 30 Dec) = T.D. 168 14 311 10 414 6 334 2 s =
EHERZE Average Error 79 129 185 272 378
TERI#AEL Total number of forecasts 331 239 162 105 70

R

1. BRI BEERTRER OMNRIR7E36E » RKI002140ER » FERXERHBARBA B ERE00R « 068 « 12K & 18T RIREE

2. RERIEEBR
Note:

ERERSRUE(RELM) KT ENERE  BEARAE -

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.

€LT
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Fhf “F—\FRFRRENAERRERR

UTRZFB-NFARIEARFFAMAEERE (BIRFERIRA5E  RL100
F§§18OF§“FE’@%E’§$§ ) HBERIE - HENRZ B FRETIRAL -

BRI A B
MSERTHE (1801) 176
#HERRE=FE (1802) 176
BUBAIE (1602 o
Eﬁi?ﬂﬂ?ﬂa\%ﬁﬂﬁ (1805) 178
RAARIEE (1806) o
RRJKLEZ (1807) 179
ERMABAT (1808) 180
AEARLE (1609 181
?&’%ﬁﬁlz_&‘ (EE‘EH _+—HBZZ+=R) 182
REE#E (1812) 184
BEMH (1813) e
MBRRES (1814 180
Eﬁj\%'mﬂa\%fﬁ (1815) 188
HEERMEH (1817) P
FERSRLD (1818) 189
HEEFHFN (1619) 190
HEEEER (1820) 101
BEEKERE (MN\B-+=BZ=-+%A) 192
BB AAAE (1821) 199
BB AT (1822) 105
AERREEE (1823) 104
BABEEE (1824) Lo
BERREER (1825) ro
iBamsE E% (1826) 197
REERERE (1527 108
ﬂﬁﬂ%ﬂ (1828) 199
2EERE (M+_B-+AHAHZE=1H) 200
SSERIT (1901) o1

A BEHERI0DENNTHE  BEAAXKER (IXKERHNK1.94BEH3.6
/N EA/J\HT) o VT RIENVBED R | -

@ T - BEERE
(b) T - BERE
(c) S.T.S: - BIEER S
(d T - BE

(e) S - RERE

(f) SUperT - RRESE
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Section5 TROPICAL CYCLONE POSITION AND INTENSITY DATA, 2018

Six-hourly position and intensity data are tabulated in this section for the following tropical
cyclones in 2018 over the western North Pacific and the South China Sea (i.e. the area bounded by
the Equator, 45°N, 100°E and 180°).

Name of tropical cyclone Page
Tropical Storm Bolaven (1801) 176
Tropical Storm Sanba (1802) 176
Super Typhoon Jelawat (1803) 177
Tropical Storm Ewiniar (1804) 178
Severe Tropical Storm Maliksi (1805) 178
Tropical Storm Gaemi (1806) 179
Typhoon Prapiroon (1807) 179
Super Typhoon Maria (1808) 180
Tropical Storm Son-Tinh (1809) 181
Severe Tropical Storm Ampil (1810) 182
Tropical Depression of 21 — 23 July 182
Severe Tropical Storm Wukong (1811) 183
Typhoon Jongdari (1812) 184
Typhoon Shanshan (1813) 185
Tropical Storm Yagi (1814) 186
Severe Tropical Storm Bebinca (1816) 187
Severe Tropical Storm Leepi (1815) 188
Tropical Storm Hector (1817) 188
Tropical Storm Rumbia (1818) 189
Severe Typhoon Soulik (1819) 190
Severe Typhoon Cimaron (1820) 191
Tropical Depression of 23 — 25 August 192
Super Typhoon Jebi (1821) 192
Super Typhoon Mangkhut (1822) 193
Tropical Storm Barijat (1823) 194
Super Typhoon Trami (1824) 195
Super Typhoon Kong-rey (1825) 196
Super Typhoon Yutu (1826) 197
Tropical Depression Toraji (1827) 198
Severe Tropical Storm Usagi (1829) 198
Typhoon Man-yi (1828) 199
Tropical Depression of 25 — 30 December 200
Tropical Storm Pabuk (1901) 201

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

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

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

(e) S.T.: - severe typhoon

(f) SuperT.: - supertyphoon
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RERRTAA(1801)NENNNGRNERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM BOLAVEN (1801)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
—H JAN 2 0000 T.D. 1002 13 9.4 122.3
0600 T.D. 1002 13 9.5 120.6
1200 T.D. 1000 16 9.5 119.1
1800 T.D. 1000 16 9.7 117.4
3 0000 T.D. 1000 16 10.3 115.9
0600 T.S. 998 18 10.9 114.8
1200 T.S. 998 18 11.2 113.3
1800 T.S. 998 18 11.5 112.2
4 0000 T.D. 1002 13 12.2 111.0

SHER
Dissipated
HEEE=E(1802MNENNEUNBERAE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM SANBA (1802)
et IR {5t

R B AR

(BtETR) (KER)

Estimated Estimated

FRF ] minimum maximum
(1Rt 5 A) central surface i R
A& HHA Time AE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
—H FEB 11 0000 T.D. 1002 13 6.6 136.6
0600 T.D. 998 16 7.0 136.0
1200 T.D. 998 16 7.0 134.4
1800 T.D. 998 16 7.1 133.2
12 0000 T.D. 998 16 7.0 131.8
0600 T.D. 998 16 7.1 130.5
1200 T.D. 998 16 7.7 129.0
1800 T.S. 995 18 8.1 127.9
13 0000 T.S. 995 18 8.8 126.0
0600 T.S. 995 18 9.2 124.7
1200 T.D. 998 16 9.0 123.4
1800 T.D. 998 16 8.7 121.5
14 0000 T.D. 998 13 8.3 120.0
0600 T.D. 1002 13 8.0 119.5

SHER

Dissipated
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HREEARNE(1803)NEN/ NG ERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON JELAWAT (1803)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
=HA MAR 25 0600 T.D. 1000 13 6.4 140.4
1200 T.D. 998 16 6.8 138.8
1800 T.S. 995 18 7.0 138.4
26 0000 T.S. 995 18 7.7 137.4
0600 T.S. 995 18 8.1 136.6
1200 T.S. 995 18 8.9 136.1
1800 T.S. 995 18 9.6 135.3
27 0000 T.S. 995 18 9.7 135.0
0600 T.S. 995 18 9.7 135.1
1200 T.S. 995 18 10.1 135.4
1800 T.S. 990 21 11.0 135.3
28 0000 T.S. 990 21 12.0 135.4
0600 T.S. 988 23 13.6 134.8
1200 T.S. 988 23 14.2 135.2
1800 S.T.S. 984 25 14.9 135.2
29 0000 S.T.S. 984 25 15.2 135.3
0600 S.T.S. 984 25 15.3 135.7
1200 S.T.S. 984 25 15.3 136.2
1800 S.T.S. 980 31 154 136.7
30 0000 T. 965 36 15.7 137.4
0600 S.T. 940 49 16.2 138.1
1200 SuperT 930 54 16.7 138.9
1800 S.T. 935 49 17.5 139.7
31 0000 S.T. 950 43 18.2 140.8
0600 T. 960 39 18.7 141.3
1200 S.T.S. 975 31 19.1 142.2
1800 S.T.S. 980 28 19.0 143.0
P98 APR 1 0000 T.S. 988 23 19.1 145.1

SHER
Dissipated
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RERARXEE(1804)MEF/N/NRABERRBRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM EWINIAR (1804)

et R fast

FOEE R AR

(LIRS (KER)

Estimated Estimated

FRF ] minimum maximum
(1At SR EE) central surface bl R
B HEA Time mE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
75~A JUN 2 1200 T.D. 1000 13 12.2 112.4
1800 T.D. 1000 13 129 112.0
3 0000 T.D. 1000 13 134 111.4
0600 T.D. 1000 13 14.4 111.0
1200 T.D. 1000 13 15.0 110.8
1800 T.D. 1000 13 15.3 110.6
4 0000 T.D. 1000 13 15.5 110.5
0600 T.D. 1000 13 15.8 110.5
1200 T.D. 1000 13 16.0 110.6
1800 T.D. 1000 13 16.5 110.8
5 0000 T.D. 998 16 17.4 111.1
0600 T.D. 998 16 18.4 111.2
1200 T.D. 998 16 19.8 111.2
1800 T.D. 998 16 20.5 110.9
6 0000 T.S. 995 18 20.5 110.3
0600 T.S. 995 18 20.1 110.3
1200 T.S. 995 18 19.9 110.8
1800 T.S. 995 18 20.2 111.2
7 0000 T.S. 995 18 20.8 111.3
0600 T.S. 990 21 21.0 111.5
1200 T.S. 990 21 21.5 111.8
1800 T.S. 994 18 22.2 112.0
8 0000 T.D. 995 16 22.7 112.1
0600 T.D. 996 13 23.1 112.4
0900 T.D. 996 13 23.3 112.5

SHER
Dissipated

BAUBRTEARFENN(1805)NERNRABERBE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM MALIKSI (1805)

TR fhst

RORE R AR

(EtHETR) (KER)

Estimated Estimated

R minimum maximum
(At 52A%) central surface b4z B
B HEA Time mE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
75A JUN 7 1800 T.D. 998 13 16.3 127.9
8 0000 T.S. 996 18 17.4 127.6
0600 T.S. 996 18 18.5 127.0
1200 T.S. 996 18 19.7 126.7
1800 T.S. 994 21 20.5 126.8
9 0000 T.S. 988 23 21.5 127.4
0600 T.S. 988 23 22.2 127.7
1200 S.T.S. 980 25 23.0 128.1
1800 S.T.S. 978 28 23.8 128.9
10 0000 S.T.S. 975 31 25.4 130.6
0600 S.T.S. 975 31 26.5 132.2
1200 S.T.S. 978 28 27.6 134.2
1800 S.T.S. 978 28 28.9 136.4
11 0000 S.T.S. 980 25 30.6 138.5
0600 S.T.S. 980 25 32.6 141.2
1200 T.S. 988 23 34.7 144.8

Became Extratropical
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RERREE(1806) B RNFUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM GAEMI (1806)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
7B JUN 14 0600 T.D. 996 13 21.7 118.8
1200 T.D. 994 16 22.3 120.0
1800 T.D. 994 16 22.5 120.2
15 0000 T.D. 994 16 22.7 120.3
0600 T.D. 994 16 22.8 121.3
1200 T.D. 994 16 24.6 123.7
1800 T.D. 994 16 25.9 125.6
16 0000 T.S. 992 18 26.7 127.0
0600 T.S. 992 18 27.0 128.7
1200 T.S. 990 21 27.3 130.6
1800 T.S 992 18 27.6 131.6

R

Became Extratropical

BeAR L3 (1807) MBI B KR E
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON PRAPIROON (1807)

fEEtRIE &5t

HhE ER B B E

(BtETR) (CKED)

Estimated Estimated

FRF ] minimum maximum
(1Rt 5 A) central surface it R
B# HHA Time AE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
7B JUN 28 1800 T.D. 1000 13 20.1 130.8
29 0000 T.D. 998 16 19.8 130.2
0600 T.S. 994 18 20.0 130.0
1200 T.S. 994 18 20.0 129.9
1800 T.S. 990 21 20.0 129.5
30 0000 T.S. 988 23 20.6 129.5
0600 T.S. 988 23 20.8 129.3
1200 T.S. 984 23 21.6 128.9
1800 S.T.S. 984 25 22.8 128.3
+A JuL 1 0000 S.T.S. 984 25 23.6 127.5
0600 S.T.S. 984 25 24.7 127.3
1200 S.T.S. 980 28 25.3 126.9
1800 S.T.S. 970 31 26.1 126.8
2 0000 T. 965 33 27.2 126.9
0600 T. 965 33 28.2 127.3
1200 T. 965 33 29.5 127.7
1800 T. 965 33 30.8 127.9
3 0000 T. 965 33 32.0 128.1
0600 S.T.S. 970 31 33.2 128.7
1200 S.T.S. 970 31 34.3 129.5
1800 S.T.S. 984 25 35.8 131.0
4 0000 T.S. 988 23 37.3 132.7
0600 T.S. 988 23 39.1 134.8

Became Extratropical
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HREE TR (1808) N B/ NG ERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON MARIA (1808)

At RIE fhEt

ORI R ER

(EMHETR) (KED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+A JuL 3 1200 T.D. 1000 13 10.7 147.5
1800 T.D. 1000 13 11.2 146.7
4 0000 T.D. 998 16 114 146.6
0600 T.D. 998 16 11.8 146.2
1200 T.S. 995 18 12.5 145.6
1800 T.S. 990 21 13.4 144.9
5 0000 S.T.S. 988 25 13.9 143.9
0600 S.T.S. 980 28 14.5 143.3
1200 T. 970 33 14.8 142.8
1800 S.T. 950 46 15.5 142.4
6 0000 SuperT 935 52 16.0 142.0
0600 SuperT 930 54 16.5 141.6
1200 SuperT 930 54 16.7 141.3
1800 SuperT 930 54 16.9 141.0
7 0000 SuperT 930 54 17.2 140.8
0600 SuperT 930 54 17.7 140.6
1200 SuperT 930 54 17.9 140.3
1800 SuperT 930 54 18.4 139.8
8 0000 SuperT 930 54 19.0 138.9
0600 SuperT 925 57 19.9 137.7
1200 SuperT 920 59 20.5 136.5
1800 SuperT 920 59 21.1 135.1
9 0000 SuperT 915 61 21.8 133.5
0600 SuperT 915 61 22.4 131.9
1200 SuperT 920 59 22.9 130.4
1800 SuperT 930 54 23.4 128.8
10 0000 SuperT 930 54 24.0 127.1
0600 SuperT 930 54 24.7 125.5
1200 S.T. 950 46 25.2 124.0
1800 S.T. 950 46 26.1 122.3
11 0000 S.T. 955 43 26.4 120.2
0600 S.T.S. 980 28 26.4 118.3
1200 T.S. 994 18 27.2 116.8
1500 T.D. 996 16 27.3 115.8

HER

Dissipated



A BEA
Month Date

+A JuL 16

17

18

19

20

21

22

23

24

181

RERRLM(1809)NEBERNFUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM SON-TINH (1809)

AEtRE fhEt
ORI R ER
(EmRETR) (KED)
Estimated Estimated
FRs S minimum maximum
(1ReATH 5R%) central surface
Time RE pressure winds
(UTC) Intensity (hPa) (m/s)
0000 T.D. 1000 13
0600 T.D. 1000 13
1200 T.D. 996 16
1800 T.D. 996 16
0000 T.D. 996 16
0600 T.S. 992 18
1200 T.S. 990 21
1800 T.S. 986 23
0000 T.S. 992 18
0600 T.S. 990 21
1200 T.S. 990 21
1800 T.S. 990 21
0000 T.D. 996 16
0600 LOW 1000 11
1200 LOW 1000 11
1800 LOW 1000 11
0000 LOW 1000 11
0600 LOW 1000 11
1200 LOW 1000 11
1800 LOW 1000 11
0000 LOW 1000 11
0600 LOW 998 11
1200 LOW 998 11
1800 T.D. 995 13
0000 T.D. 992 16
0600 T.D. 992 16
1200 T.D. 992 16
1800 T.D. 992 16
0000 T.D. 992 16
0600 T.D. 992 16
1200 T.D. 992 16
1800 T.D. 995 13
0000 T.D. 995 13
0300 T.D. 995 13
SHEK
Dissipated

LOW: {%BR[& Low Pressue Area

k&
Lat.

°N

18.9
18.8
18.8
19.0
19.3
19.3
19.1
19.0
18.8
18.7
18.7
19.1
19.2
194
19.6
19.7
20.0
20.4
20.5
20.5
20.8
20.0
19.6
19.5
19.3
19.1
19.1
19.4
19.9
20.5
20.6
20.9
21.9
223

R
Long.

125.1
123.5
122.3
120.8
118.2
115.4
113.6
111.3
109.5
108.0
106.7
105.7
104.8
103.8
103.0
102.3
102.2
102.5
103.4
104.5
105.6
106.3
106.4
107.3
107.7
108.1
108.8
109.3
109.8
110.1
110.3
110.3
110.1
109.5
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BARTEREL(1810)NENN/ NG ERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM AMPIL (1810)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+A JuL 18 1200 T.D. 996 13 19.2 129.3
1800 T.D. 994 16 19.7 130.3
19 0000 T.S. 992 18 20.2 131.2
0600 T.S. 990 21 20.7 131.7
1200 T.S. 990 21 21.6 131.5
1800 T.S. 988 23 22.3 131.1
20 0000 T.S. 988 23 22.6 130.7
0600 T.S. 988 23 23.1 130.5
1200 S.T.S. 982 25 24.5 130.1
1800 S.T.S. 982 25 25.4 129.3
21 0000 S.T.S. 982 25 26.6 127.9
0600 S.T.S. 982 25 27.9 126.3
1200 S.T.S. 982 25 28.9 125.7
1800 S.T.S. 982 25 30.1 124.3
22 0000 S.T.S. 982 25 30.6 122.7
0600 T.S. 988 23 31.8 121.7
1200 T.S. 990 21 32.6 120.9
1800 T.S. 990 21 33.6 119.9
23 0000 T.S. 992 18 34.3 119.1
0600 T.S. 992 18 35.2 118.6
1200 T.S. 992 18 36.5 117.8
1800 T.D. 994 16 37.6 117.1
24 0000 T.D. 994 16 38.7 117.2
0600 T.D 996 13 39.9 118.3

Became Extratropical

RECREBLtA-+—HE-+T=H)NESNRUBRRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 21 - 23 JULY

et RIE ot

FLSE R R AR

(Bt R) (CKE®)

Estimated Estimated

RS minimum maximum
(R satt 52A%) central surface bl ¥
B HEA Time BE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+A JuL 21 0300 T.D. 998 13 18.2 119.2
0600 T.D. 998 13 18.5 119.7
1200 T.D. 998 13 19.0 120.7
1800 T.D. 996 16 19.9 122.0
22 0000 T.D. 996 16 21.0 122.7
0600 T.D. 996 16 22.2 123.5
1200 T.D. 996 16 23.5 123.9
1800 T.D. 996 16 24.5 123.5
23 0000 T.D 998 13 26.0 123.4

HE
Dissipated
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BARTERBE(1811I)NENNNGHNERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM WUKONG (1811)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+A JuL 22 1200 T.D. 1004 13 23.8 159.6
1800 T.D. 1000 16 24.4 159.2
23 0000 T.D. 1000 16 25.2 159.2
0600 T.D. 1000 16 26.2 159.2
1200 T.S. 996 18 27.1 159.4
1800 T.S. 992 21 28.1 159.2
24 0000 T.S. 988 23 29.1 159.1
0600 T.S. 988 23 30.0 158.9
1200 T.S. 988 23 30.9 158.6
1800 T.S. 988 23 31.6 158.3
25 0000 S.T.S. 984 25 32.5 158.1
0600 S.T.S. 980 28 33.9 157.9
1200 S.T.S. 984 25 353 157.3
1800 T.S. 988 23 37.0 156.3
26 0000 T.S. 988 23 38.3 154.7
0600 T.S. 992 21 394 154.0
1200 T.S. 996 18 39.8 153.4

Became Extratropical
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BEAS£(1812)NE N NRUBERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON JONGDARI (1812)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+A JuL 24 1800 T.D. 1000 13 20.3 136.7
25 0000 T.S. 994 18 20.9 136.6
0600 T.S. 990 21 21.7 137.1
1200 T.S. 988 23 21.9 137.3
1800 T.S. 988 23 22.1 137.5
26 0000 S.T.S. 984 25 22.2 138.3
0600 S.T.S. 984 25 22.7 139.1
1200 T. 970 33 23.3 140.2
1800 T. 970 33 24.0 141.1
27 0000 T. 960 39 24.8 142.4
0600 T. 960 39 26.4 143.8
1200 T. 960 39 28.3 144.6
1800 T. 960 39 30.3 144.3
28 0000 T. 960 39 324 143.1
0600 T. 960 39 33.9 140.6
1200 T. 965 36 34.2 138.3
1800 S.T.S. 975 31 34.7 135.9
29 0000 T.S. 988 23 34.5 133.1
0600 T.S. 990 21 34.1 131.7
1200 T.S. 994 18 33.2 130.5
1800 T.S. 994 18 32.0 129.7
30 0000 T.S. 994 18 30.9 129.7
0600 T.S. 994 18 30.3 129.8
1200 T.S. 994 18 29.2 130.5
1800 T.S. 994 18 28.8 130.6
31 0000 T.S. 994 18 29.6 132.0
0600 T.S. 994 18 30.6 131.5
1200 T.S. 994 18 30.9 130.4
1800 T.S. 994 18 30.8 128.8
J\B AUG 1 0000 T.S. 994 18 30.2 128.0
0600 T.S. 994 18 29.7 127.0
1200 T.D. 996 16 29.0 126.6
1800 T.D. 996 16 28.4 126.3
2 0000 T.S. 994 18 28.4 126.4
0600 T.S. 990 21 29.5 126.7
1200 T.S. 990 21 304 125.1
1800 T.S. 990 21 30.7 122.8
3 0000 T.S. 990 21 30.6 121.6
0600 T.S. 994 18 30.9 121.1
1200 T.D. 996 16 32.0 120.3

SHEK

Dissipated
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REAMM(1813)NE N NMNRUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON SHANSHAN (1813)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
J\B AUG 2 1200 T.D. 1002 13 17.7 151.8
1800 T.D. 1000 16 17.7 151.3
3 0000 T.S. 998 18 17.7 150.9
0600 T.S. 998 18 18.0 150.6
1200 T.S. 992 21 18.2 150.3
1800 S.T.S. 985 25 18.9 150.0
4 0000 S.T.S. 985 25 20.1 149.3
0600 S.T.S. 975 31 20.9 148.7
1200 T. 970 33 21.6 148.4
1800 T. 965 36 22.5 147.7
5 0000 T. 965 36 22.9 147.4
0600 T. 965 36 23.8 147.5
1200 T. 965 36 24.7 147.3
1800 T. 965 36 25.6 146.7
6 0000 T. 965 36 26.5 146.2
0600 T. 965 36 27.5 146.0
1200 T. 965 36 28.5 145.7
1800 T. 965 36 29.7 145.0
7 0000 T. 965 36 30.4 144.3
0600 T. 955 41 31.2 143.9
1200 T. 960 39 32.0 143.2
1800 T. 960 39 32.6 142.2
8 0000 T. 965 36 333 141.9
0600 T. 970 33 33.8 141.2
1200 T. 970 33 34.5 141.3
1800 T. 970 33 35.3 141.0
9 0000 S.T.S. 975 31 36.2 141.1
0600 S.T.S. 980 28 37.3 141.4
1200 S.T.S. 985 25 37.8 142.5
1800 T.S. 988 23 39.1 144.1
10 0000 T.S. 992 21 40.0 147.2

Became Extratropical



A BEA
Month Date

J\B AUG 7

10

11

12

13

14

15

186

REEARER(1814)MNERIMFUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM YAGI (1814)

AEtRE fhEt
ORI R ER
(EmRETR) (KED)
Estimated Estimated
FRs S minimum maximum
(1ReATH 5R%) central surface
Time RE pressure winds
(UTC) Intensity (hPa) (m/s)
0000 T.D. 996 16
0600 T.D. 996 16
1200 T.D. 996 16
1800 T.D. 996 16
0000 T.D. 996 16
0600 T.S. 992 18
1200 T.S. 992 18
1800 T.S. 992 18
0000 T.S. 992 18
0600 T.S. 992 18
1200 T.S. 992 18
1800 T.S. 992 18
0000 T.S. 992 18
0600 T.S. 992 18
1200 T.S. 992 18
1800 T.S. 992 18
0000 T.S. 992 18
0600 T.S. 992 18
1200 T.S. 990 21
1800 T.S. 990 21
0000 T.S. 990 21
0600 T.S. 988 23
1200 T.S. 988 23
1800 T.S. 988 23
0000 T.S. 992 18
0600 T.S. 992 18
1200 T.D. 996 16
1800 T.D. 998 13
0000 T.D. 998 13
0600 T.D. 998 13
1200 T.D. 998 13
1800 T.D. 998 13
0000 T.D. 996 16
0600 T.S. 992 18
1200 T.D. 996 16
1800 T.D 998 13

SHER
Dissipated

k&
Lat.

°N

19.0
18.8
18.8
19.1
19.1
19.5
19.9
20.4
21.0
21.2
213
22.0
22.8
22.8
233
243
25.0
25.2
25.0
25.2
25.4
26.6
27.8
28.9
30.9
31.9
32.8
34.1
35.7
37.1
37.7
37.8
38.2
37.8
37.2
36.5

R
Long.

133.2
132.5
132.4
132.5
132.4
133.5
134.0
134.1
133.8
133.2
133.1
133.1
132.2
132.0
132.0
130.8
129.7
128.0
126.8
125.7
124.5
123.9
122.1
120.9
119.3
117.7
116.8
116.1
116.4
116.8
117.4
117.9
119.3
119.7
119.2
118.0
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BARTERERE(1816)WENNMRUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM BEBINCA (1816)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
J\B AUG 9 0900 T.D. 996 13 17.9 111.9
1200 T.D. 996 13 18.1 111.9
1800 T.D. 996 13 18.7 111.8
10 0000 T.D. 996 13 19.3 111.7
0600 T.D. 996 13 20.0 111.1
1200 T.D. 996 13 20.4 111.2
1800 T.D. 994 16 20.7 111.5
11 0000 T.D. 994 16 21.0 111.8
0600 T.D. 994 16 22.0 112.1
1200 T.D. 994 16 21.7 111.3
1800 T.D. 994 16 21.2 111.3
12 0000 T.D. 994 16 21.0 111.8
0600 T.S. 990 18 21.1 112.3
1200 T.S. 990 18 20.7 112.2
1800 T.S. 988 21 20.6 112.6
13 0000 T.S. 988 21 20.6 112.8
0600 T.S. 988 21 20.6 113.1
1200 T.S. 984 23 20.6 113.3
1800 T.S. 984 23 20.6 113.6
14 0000 T.S. 984 23 20.8 113.8
0600 T.S. 984 23 21.0 113.7
1200 T.S. 984 23 21.0 113.5
1800 T.S. 984 23 21.0 112.8
15 0000 S.T.S. 980 25 20.8 111.9
0600 S.T.S. 980 25 20.9 111.6
1200 S.T.S. 980 25 20.9 110.7
1800 T.S. 990 21 20.5 109.7
16 0000 T.S. 984 23 20.3 108.6
0600 S.T.S. 980 25 20.0 107.9
1200 S.T.S. 980 25 19.8 107.1
1800 S.T.S. 980 25 19.6 106.4
17 0000 T.S. 988 21 19.5 105.6
0600 T.D. 994 16 19.3 104.0

HER

Dissipated
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BARTEREE(181S)NENNNGNERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM LEEPI (1815)

At RIE fast

FOEE R AR

(EBtmirR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
J\B AUG 11 1200 T.D. 1002 16 20.2 143.6
1800 T.S. 998 21 20.9 143.6
12 0000 T.S. 998 21 21.6 142.8
0600 T.S. 998 21 22.9 141.9
1200 T.S. 998 21 23.5 141.5
1800 T.S. 996 23 24.4 140.5
13 0000 T.S. 996 23 25.4 139.8
0600 S.T.S. 994 25 26.4 138.5
1200 S.T.S. 994 25 26.9 138.0
1800 S.T.S. 994 25 28.4 137.0
14 0000 S.T.S. 994 25 29.3 136.0
0600 S.T.S. 994 25 30.5 135.0
1200 T.S. 996 23 314 133.3
1800 T.S. 1000 18 325 131.4
15 0000 T.D. 1002 16 34.0 130.2

SHBK
Dissipated
HERERTIE(1817)NENNNBABRAE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM HECTOR (1817)
fhET IR ot

FiLE R R AR

(EtairR) (CKE®)

Estimated Estimated

B minimum maximum
(R satt 52A%) central surface bl ¥
B HEA Time wE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
J\B AUG 13 1800 T.S. 995 21 25.8 179.3
14 0000 T.S. 995 21 26.3 177.0
0600 T.S. 998 18 26.6 175.7
1200 T.S. 998 18 26.9 174.4
1800 T.D. 1000 16 27.7 172.6
15 0000 T.D. 1002 13 29.0 171.0

SHER

Dissipated
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RERSRILE(1818)NENN/NGRNERARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM RUMBIA (1818)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
J\B AUG 15 0000 T.D. 990 16 27.0 127.3
0600 T.S. 994 18 28.1 127.1
1200 T.S. 994 18 29.2 125.9
1800 T.S. 994 18 29.7 124.9
16 0000 T.S. 994 18 29.8 124.8
0600 T.S. 990 21 30.0 124.4
1200 T.S. 984 23 30.5 123.2
1800 T.S. 984 23 30.3 122.0
17 0000 T.S. 984 23 31.1 120.4
0600 T.S. 988 21 31.9 118.7
1200 T.S. 990 18 31.8 117.3
1800 T.D. 990 16 32.0 116.2
18 0000 T.D. 992 16 32.5 115.3
0600 T.D 994 13 32.7 114.7

S

Dissipated



A BEA
Month Date

N\B AUG 15
16

17

18

19

20

21

22

23

24

BESEMN(1819)MF IR BERBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

i3]

(Fhsm SR

Time
(UTC)

2100
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
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SEVERE TYPHOON SOULIK (1819)

BE

Intensity

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

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

Became Extratropical

EErRE
ORI

(BMaHR)

Estimated
minimum
central
pressure
(hPa)

998
994
994
994
984
984
980
975
970
965
960
950
950
945
945
945
945
945
945
945
945
945
945
945
945
950
950
955
960
970
970
975
980
984
984
990

flrat

B EE
(KED)
Estimated
maximum
surface

winds

(m/s)

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

it

Lat.
°N

14.6
15.4
17.1
18.4
20.0
21.4
22.8
23.8
24.1
24.5
24.8
24.8
24.9
25.0
25.1
25.2
25.6
25.8
26.1
26.4
27.1
27.6
28.5
29.1
29.8
30.4
311
320
32.6
333
33.9
34.7
35.8
37.3
38.1
40.1

R
Long.

143.4
142.3
142.3
141.7
141.3
140.6
140.4
140.1
139.8
139.9
140.1
140.0
139.9
139.1
138.7
138.3
137.3
136.5
1355
134.4
133.3
132.2
131.0
129.8
128.6
127.7
126.8
126.1
125.8
125.6
125.8
126.4
127.3
129.0
130.2
131.8
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REEEA AR R(1820)MENNMNGUBRARE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TYPHOON CIMARON (1820)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
J\B AUG 18 0000 T.D. 1002 16 13.3 154.6
0600 T.D. 1002 16 135 154.3
1200 T.S. 998 18 13.6 154.4
1800 T.S. 998 18 14.1 153.6
19 0000 T.S. 990 21 15.0 152.6
0600 T.S. 990 21 15.8 151.1
1200 S.T.S. 985 25 16.3 150.1
1800 S.T.S. 985 25 16.7 149.7
20 0000 S.T.S. 980 28 17.0 149.3
0600 S.T.S. 980 28 17.4 148.1
1200 S.T.S. 980 28 18.0 147.3
1800 S.T.S. 980 28 18.9 146.5
21 0000 S.T.S. 975 31 20.1 144.9
0600 T. 965 36 21.2 144.1
1200 T. 965 36 22.0 142.7
1800 T. 955 41 23.1 141.3
22 0000 S.T. 945 46 24.2 139.9
0600 S.T. 950 43 25.5 138.8
1200 S.T. 950 43 26.9 137.4
1800 S.T. 950 43 28.4 135.9
23 0000 T. 955 41 30.0 135.1
0600 T. 955 41 31.9 134.4
1200 T. 960 39 333 134.4
1800 T. 970 33 36.4 135.2
24 0000 S.T.S. 980 28 39.1 136.1

Became Extratropical



A
Month

J\B AUG

A
Month

J\B AUG

LB SEp

=0

Date
23

24

25

H#A

Date
27

28

29

30

31
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REEERBNAZ+=HE_+HB)NENKUERRE

SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 23 - 25 AUGUST

iSdi
(At SR EF)

Time

(UTC)

0300
0600
1200
1800
0000
0600
1200
1800
0000

BREARHRK(1821)NE NI ERBE
SIX-HOURLY POSITION AND INTENSITY DATA OF

AR
(Rt FREs)
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

SRR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
HE
Dissipated

st RE
R
(BtETR)
Estimated
minimum
central
pressure
(hPa)

996
994
994
994
994
994
996
996
996

SUPER TYPHOON JEBI (1821)

HE

Intensity

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

T.

T.

T.
S.T.
S.T.

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

Became Extratropical

fEETRE

HCEER

(EMHETR)
Estimated

minimum

central
pressure
(hPa)

1004
1004
1002
1000
1000
990
980
970
965
955
955
950
950
930
920
920
915
915
910
910
920
925
925
930
930
935
945
945
945
945
945
950
970

fhEt
Re AR
(ke
Estimated
maximum
surface
winds

(m/s)

13
16
16
16
16
16
13
13
13

&5t
BB
(KED)
Estimated
maximum

surface
winds

(m/s)

16
16
18
21
21
25
28
33
36
41
41
43
43
54
59
59
61
61
64
64
59
57
57
54
54
52
46
46
46
46
46
43
33

bl
Lat.
°N
23.0
234
23.8
24.1
24.2
24.4
24.8
25.0
25.4

k&
Lat.

13.6
14.6
15.4
16.2
16.6
16.7
17.0
17.3
17.3
17.4
17.6
17.7
17.8
17.8
17.9
18.2
18.5
19.1
19.6
20.4
21.0
21.8
22.7
23.6
24.6
25.5
26.6
27.6
28.6
30.3
32.3
35.6
38.7

R
Long.

120.3
120.4
120.5
120.5
120.4
120.7
120.3
120.0
119.6

R
Long.

158.9
157.9
157.0
156.3
155.6
154.4
153.5
152.3
151.4
150.5
149.1
148.1
146.9
145.4
144.2
142.5
141.4
140.3
139.2
138.2
137.3
136.5
135.8
134.9
134.3
133.7
133.2
132.6
132.5
133.0
133.9
135.7
138.2



A BEA
Month Date

LB SEP 7

10

11

12

13

14

15

16

17
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BREELL(1822) B RNRUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON MANGKHUT (1822)

AEtRE fhEt
HRha ER Ee AR
(EMHETR) (XE#®)
Estimated Estimated
FRs S minimum maximum
(1ReATH 5R%) central surface
Time RE pressure winds
(UTC) Intensity (hPa) (m/s)
0600 T.D. 1000 13
1200 T.D. 996 16
1800 T.S. 994 18
0000 T.S. 994 18
0600 T.S. 990 21
1200 T.S. 988 23
1800 S.T.S. 984 25
0000 T 970 33
0600 T. 970 33
1200 T. 965 36
1800 T 955 41
0000 T 955 41
0600 T. 955 41
1200 S.T. 950 43
1800 S.T. 945 46
0000 SuperT 935 52
0600 SuperT 925 57
1200 SuperT 915 61
1800 SuperT 910 64
0000 SuperT 905 67
0600 SuperT 905 67
1200 SuperT 905 67
1800 SuperT 905 67
0000 SuperT 905 67
0600 SuperT 905 67
1200 SuperT 905 67
1800 SuperT 905 67
0000 SuperT 905 67
0600 SuperT 905 67
1200 SuperT 905 67
1800 SuperT 900 69
0000 SuperT 930 59
0600 SuperT 945 52
1200 SuperT 945 52
1800 SuperT 945 52
0000 S.T. 950 49
0600 S.T. 950 49
1200 T. 965 39
1800 S.T.S. 975 31
0000 T.S. 988 23
0600 T.D. 994 16
0900 T.D. 998 13
SHEK

Dissipated

k&
Lat.

°N

12.2
12.9
13.0
13.6
14.3
14.5
14.6
14.8
15.3
15.1
14.6
14.4
14.3
14.2
14.0
14.0
13.9
13.7
14.0
13.9
13.9
14.2
14.4
14.5
14.7
14.9
15.2
15.9
16.7
17.4
18.0
18.1
18.5
19.3
19.8
20.7
21.5
22.0
22.4
22.8
23.7
24.1

R
Long.

166.3
165.5
163.9
162.3
161.0
159.2
157.2
155.0
152.9
151.2
149.1
147.3
145.4
144.1
142.6
141.2
139.8
138.6
137.3
136.2
135.1
133.9
132.5
131.3
130.1
128.9
127.9
127.0
125.6
124.1
122.3
120.7
119.7
118.3
116.9
115.1
113.5
111.7
110.0
108.6
107.3
106.8
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REFARBAER(182)NEFNN/INRABERRBE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM BARIJAT (1823)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
JUB SEP 10 0000 T.D. 1004 13 21.5 121.8
0600 T.D. 1000 16 21.3 121.3
1200 T.D. 1000 16 21.6 121.0
1800 T.D. 1000 16 21.3 119.8
11 0000 T.S. 998 18 20.9 118.5
0600 T.S. 998 18 20.8 118.1
1200 T.S. 998 18 20.7 117.4
1800 T.S. 998 18 20.6 116.4
12 0000 T.S. 998 18 20.7 115.5
0600 T.S. 998 18 21.0 114.5
1200 T.S. 992 23 20.9 113.5
1800 T.S. 992 23 20.8 112.2
13 0000 T.S. 992 23 21.2 110.7
0600 T.D 1004 13 21.7 109.5

S

Dissipated



A
Month

LB SEP

=0

Date

21

22

23

24

25

26

27

28

29

30
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BREEEX(1824) BN BERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON TRAMI (1824)

AEtRE fhEt
ORI R ER
(EMHETR) (KED)
Estimated Estimated
FRs S minimum maximum
(1ReATH 5R%) central surface
Time RE pressure winds
(UTC) Intensity (hPa) (m/s)
1200 T.D. 1000 16
1800 T.S. 992 21
0000 T.S. 988 23
0600 S.T.S. 984 25
1200 S.T.S. 980 28
1800 S.T.S. 975 31
0000 T. 965 36
0600 T. 960 39
1200 S.T. 940 46
1800 S.T. 935 49
0000 SuperT 930 52
0600 SuperT 925 54
1200 SuperT 920 57
1800 SuperT 910 61
0000 SuperT 910 61
0600 SuperT 910 61
1200 SuperT 920 57
1800 SuperT 930 52
0000 SuperT 930 52
0600 S.T. 935 49
1200 S.T. 935 49
1800 S.T. 940 46
0000 S.T. 940 46
0600 S.T. 945 43
1200 S.T. 945 43
1800 S.T. 945 43
0000 S.T. 945 43
0600 S.T. 945 43
1200 S.T. 945 43
1800 S.T. 945 43
0000 S.T. 945 43
0600 S.T. 945 43
1200 T 955 41
1800 T. 950 41
0000 T. 950 41
0600 T 950 41
1200 T. 950 41
1800 T. 970 36

Became Extratropical

k&
Lat.

°N

15.4
15.5
16.0
16.4
16.9
17.0
17.0
17.2
17.5
18.1
18.5
18.9
19.3
19.6
19.6
19.8
20.0
20.3
20.6
20.9
213
21.4
21.5
21.6
21.8
22.3
22.5
23.1
23.8
24.6
253
26.4
27.7
29.1
30.5
32.3
34.2
36.9

R
Long.

142.6
141.7
140.5
139.2
137.7
136.3
135.1
134.2
133.3
132.2
1313
130.4
129.7
129.1
128.7
128.8
128.8
128.9
129.0
129.2
129.2
129.1
129.1
129.0
128.8
128.4
127.8
127.4
126.9
126.7
126.8
127.4
128.4
129.4
131.1
132.8
136.0
139.8



A
Month

LB SEP

+A oct

=0

Date

28
29

30
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BREEEE(1825) B RMRUBERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON KONG-REY (1825)

AEtRE fhEt
ORI R ER
(EMHETR) (KED)
Estimated Estimated
FRs S minimum maximum
(1ReATH 5R%) central surface
Time RE pressure winds
(UTC) Intensity (hPa) (m/s)
1800 T.D. 1000 13
0000 T.D. 998 16
0600 T.D. 998 16
1200 T.S. 995 18
1800 T.S. 988 23
0000 S.T.S. 984 25
0600 S.T.S. 975 31
1200 T. 970 33
1800 T. 960 39
0000 S.T. 950 43
0600 S.T. 945 46
1200 SuperT 935 52
1800 SuperT 920 59
0000 SuperT 910 64
0600 SuperT 910 64
1200 SuperT 915 61
1800 SuperT 920 59
0000 SuperT 930 54
0600 SuperT 935 52
1200 S.T. 945 46
1800 T. 955 41
0000 T. 960 39
0600 T. 960 39
1200 T. 965 36
1800 T. 965 36
0000 T. 970 33
0600 T. 970 33
1200 T. 970 33
1800 T. 970 33
0000 S.T.S. 975 31
0600 S.T.S. 980 28
1200 S.T.S. 980 28
1800 S.T.S. 984 25
BrBRERIE

Became Extratropical

k&
Lat.

°N

10.7
11.7
12.0
12.6
13.0
13.5
14.4
14.9
15.5
15.6
16.1
16.8
17.2
17.6
18.1
18.9
19.5
20.1
20.8
21.6
22.5
233
24.4
25.4
26.7
28.0
29.4
314
32.7
34.7
37.1
38.7
41.0

R
Long.

146.5
144.5
143.0
141.5
139.9
139.0
138.0
137.3
136.5
135.8
135.2
134.4
133.6
132.7
132.1
131.2
130.4
129.8
129.1
128.7
128.1
127.6
127.1
126.6
126.1
125.8
125.8
126.0
126.5
128.2
130.4
133.3
137.0
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HREEER(1826) B RNFUBERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON YUTU (1826)

AETRE &5t

Hha ER = B R

(BMBETR) (KED)

Estimated Estimated

=T minimum maximum
(1At SR EE) central surface bl R
B HEA Time mE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+A ocTt 21 0600 T.D. 1004 13 8.4 158.7
1200 T.D. 1002 16 8.5 157.8
1800 T.S. 998 18 8.8 156.9
22 0000 T.S. 998 18 9.2 155.8
0600 T.S. 995 21 10.0 155.0
1200 T.S. 990 23 10.9 154.0
1800 S.T.S. 985 25 11.4 152.6
23 0000 S.T.S. 975 31 11.8 151.5
0600 T. 965 36 11.9 150.7
1200 T. 955 41 12.0 149.6
1800 S.T. 940 49 12.7 148.9
24 0000 SuperT 925 57 13.3 148.0
0600 SuperT 905 67 14.0 147.1
1200 SuperT 900 69 14.7 146.2
1800 SuperT 905 67 15.3 145.2
25 0000 SuperT 905 67 15.8 144.2
0600 SuperT 905 67 15.9 143.2
1200 SuperT 910 64 16.3 142.4
1800 SuperT 915 61 16.5 141.4
26 0000 SuperT 915 61 16.8 140.3
0600 SuperT 915 61 16.9 139.0
1200 SuperT 915 61 17.2 137.6
1800 SuperT 910 64 17.6 136.1
27 0000 SuperT 910 64 17.6 134.7
0600 SuperT 910 64 17.9 133.2
1200 SuperT 910 64 18.0 132.1
1800 SuperT 915 61 18.0 131.1
28 0000 SuperT 920 59 18.0 130.0
0600 SuperT 935 52 17.9 129.0
1200 S.T. 940 49 17.8 128.0
1800 S.T. 945 46 17.5 127.1
29 0000 S.T. 950 43 17.0 126.2
0600 S.T. 950 43 16.8 125.3
1200 S.T. 950 43 16.8 124.2
1800 S.T. 950 43 16.8 123.0
30 0000 S.T. 950 43 16.7 121.6
0600 T. 960 39 16.7 120.4
1200 T. 965 36 16.8 119.3
1800 S.T.S. 976 31 16.9 118.7
31 0000 S.T.S. 982 28 17.4 118.0
0600 S.T.S. 982 28 18.0 117.5
1200 S.T.S. 982 28 18.4 117.2
1800 S.T.S. 988 25 18.8 116.9
2100 S.T.S. 988 25 19.4 116.8
+—A8 Nov 1 0000 S.T.S. 988 25 19.7 116.8
0600 S.T.S. 988 25 20.1 116.5
1200 T.S. 992 23 20.4 116.5
1800 T.S. 996 21 20.6 116.7
2 0000 T.D. 1002 16 20.7 116.3
0600 T.D. 1004 13 20.7 116.1
0900 T.D. 1004 13 20.6 116.0

SHER
Dissipated
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REERBRZ(1827)NE /N ERBRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION TORAJI (1827)

At RIE fhEt

ORI R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+—h Nov 17 0600 T.D. 1002 13 10.2 111.7
1200 T.D. 1002 13 10.5 111.0
1800 T.D. 1000 16 10.7 110.5
18 0000 T.D. 1000 16 11.1 110.1
0600 T.D. 1002 13 11.6 109.3

SHBK
Dissipated

BABRFEARRE(1829)NE N NBUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM USAGI (1829)

et RIE ot

FLSE R R AR

(Bt R) (CKE®)

Estimated Estimated

RS minimum maximum
(R satt 52A%) central surface bl ¥
B HEA Time wE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+—H Nov 20 0000 T.D. 1002 13 10.8 128.7
0600 T.D. 1002 13 10.5 127.3
1200 T.D. 1002 13 10.7 126.6
1800 T.D. 1002 13 10.9 125.6
21 0000 T.D. 1002 13 10.9 123.5
0600 T.D. 1002 13 10.5 121.8
1200 T.D. 1002 13 10.5 120.3
1800 T.D. 1002 13 10.6 119.4
22 0000 T.D. 1000 16 10.8 117.5
0600 T.D. 1000 16 114 115.9
1200 T.D. 1000 16 11.3 114.5
1800 T.D. 1000 16 10.8 113.4
23 0000 T.S. 996 18 10.7 112.7
0600 T.S. 992 21 10.7 111.4
1200 T.S. 988 23 10.5 110.7
1800 T.S. 988 23 10.3 110.2
24 0000 S.T.S. 984 25 9.9 109.6
0600 S.T.S. 984 25 9.8 108.7
1200 S.T.S. 984 25 9.9 108.3
1800 S.T.S. 984 25 9.8 107.9
25 0000 T.S. 988 23 10.1 107.5
0600 T.S. 990 21 10.3 107.2
1200 T.S. 996 18 10.6 106.8
1800 T.D. 1000 16 10.8 106.8

SHER
Dissipated
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BABEE(1828)ME/N/NFABRAE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON MAN-YI (1828)

At RIE fast

FOEE R AR

(EmRETR) (CRED)

Estimated Estimated

FRs S minimum maximum
(1At SR EE) central surface k& R
A& HEA Time WmE pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+—h Nov 20 1200 T.D. 1000 16 4.8 154.2
1800 T.S. 998 18 6.0 152.6
21 0000 T.S. 995 21 6.7 151.0
0600 T.S. 995 21 7.6 149.1
1200 T.S. 990 23 8.7 146.9
1800 T.S. 990 23 9.6 143.9
22 0000 S.T.S. 984 25 10.6 141.8
0600 T. 970 33 11.7 139.8
1200 T. 965 36 12.6 138.2
1800 T. 955 41 13.3 137.0
23 0000 T. 955 41 14.3 136.0
0600 T. 955 41 154 135.5
1200 T. 955 41 16.3 135.3
1800 T. 955 41 17.3 135.2
24 0000 T. 955 41 18.0 135.4
0600 T. 955 41 18.2 135.7
1200 T. 955 41 18.6 136.2
1800 T. 955 41 18.7 136.1
25 0000 T. 955 41 18.4 136.0
0600 T. 960 39 18.4 135.7
1200 T. 970 33 18.4 135.4
1800 S.T.S. 984 25 18.9 134.0
26 0000 S.T.S. 984 25 19.5 133.0
0600 T.S. 990 23 20.2 132.4
1200 T.S. 998 18 21.0 131.9
1800 T.D. 1002 13 21.4 132.1

SHEK

Dissipated
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Month

+_H DEC

=0

Date

25

26

27

28

29

R

(Bpamit SRE%)

Time
(UTC)

1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
2100

SRR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
SHER
Dissipated

AEtRE
HRha ER
(EMHETR)
Estimated
minimum

central
pressure
(hPa)

1000
1000
1000
1000
1000
1000
1000
1000
998
998
998
998
998
998
998
1000
1000
1000
1000

REEREB(HB+_A-+ABRE=+TH)NENIFUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 25 - 30 DECEMBER

fhEt
R ER
(CRED)
Estimated
maximum
surface
winds

(m/s)

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

k&
Lat.

°N

9.0

9.2

9.4
10.1
10.6
10.6
10.6
10.5
10.5
10.7
10.7
10.7
10.7
10.9
11.5
11.8
11.5
10.4

9.4

R
Long

134.8
133.5
133.3
132.2
131.1
130.1
129.4
129.3
128.9
128.5
127.8
127.8
127.6
126.9
125.2
123.6
122.0
1211
119.2
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Month Date

+_H DEC 31

—H JAN 1
(2019)

2

3

4

5

6
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RERASRBA(1901)NERNFUERRE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM PABUK (1901)

AEtRE fhEt
ORI R ER
(EmRETR) (KED)
Estimated Estimated
FRs S minimum maximum
(1ReATH 5R%) central surface
Time RE pressure winds
(UTC) Intensity (hPa) (m/s)
0600 T.D. 1002 13
1200 T.D. 1002 13
1800 T.D. 998 16
0000 T.D. 998 16
0600 T.D. 998 16
1200 T.D. 998 16
1800 T.D. 998 16
0000 T.D. 998 16
0600 T.D. 998 16
1200 T.D. 998 16
1800 T.S. 994 18
0000 T.S. 994 18
0600 T.S. 994 18
1200 T.S. 992 21
1800 T.S. 988 23
0000 T.S. 988 23
0600 T.S. 988 23
1200 T.S. 988 23
1800 T.S. 992 21
0000 T.D. 998 16
0600 T.D. 998 16
1200 T.D. 998 16
1800 T.D. 1002 13
0000 T.D. 1002 13
0600 T.D. 1002 13
1200 T.D. 1002 13
1800 T.D. 1002 13
0000 T.D. 1002 13
0600 T.D 1002 13

SHER
Dissipated

k&
Lat.

°N

7.6
7.8
7.3
6.7
6.2
6.0
5.8
5.8
6.1
6.3
6.2
6.2
6.2
6.4
6.9
7.8
8.4
8.5
8.6
8.6
8.9
9.5
10.3
10.4
10.9
11.2
11.6
12.3
12.3

R
Long.

112.0
111.8
1111
110.9
110.1
109.7
109.3
108.6
107.8
107.0
105.8
104.8
104.6
103.8
102.9
101.6
100.6
99.8
98.3
98.3
98.2
97.7
96.2
95.3
933
92.3
91.7
90.6
90.1
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Bt —
HREEL(1822)3| B ERHERBRANME

1. ERKE

(A) BRAFERFT ~ AR ERMER A MABRRENERX

BBRXETE 2019 F 4 AE 10 AmPU THIBATERFT « AR FEFEE L ESETT
AT WEBRERRE L TTRTE BRI R KA R R RVEIR ¢

BREAREE  BEE  EFE  RNE - IATEREE Z%E  HEBEIRE -
REREE EME RUBRERLEE BREXRE KBHE REFHEEE EFEEE-
HIKAEE « BEAULEBE  BER £ EENE » KBE -

hEBHERAT PEBHESERAT HEERAD HREREREERAT
BR2EENERAT  EETERGARAT  BERSEER  SELAPEER
AT BEEBEERAT  FHLTTE  SEUKERAT  SABRERAT 5
EBEARAT - BRERERBEEEERAT  NEEEH—NZS)ERAT - F
R E—ERREERAT  MEEREERAT  \IEESERAT - SEPRWHS
EEERATRKENHERAT -

RXABTSETRRBARE_F-NFAAENIEAS SR Lal << FEREWE
PR RRETIE> > NS HE 1B PRSI EEN -

BZE 2019 & 10 A 31 B B/A#MP s AREXHBREMABSRSNIBLH
909,787,790 Bt - R RAB)RBRREHBELTHE  HRANRBRREEEEREF
HIBR

(B) REREHR
RERBRERILTMEENEERERRERTHFHEERBREMEREEREHAER
- AEHWET A 54 ARBRATNEER  RERR<EERRMN 2017 FE—
RRBEBNFEET & 54 BATRMETIZHEN 80% - BE 2019 F 3 A R\
AERTEHNRRRERFAOT -

RERE (Bn)
() MEBRE - XBTE - TERERE - REE 2,806,698,755
(i) BEMHE  RENKRE 143,987,521

RBHEAENEEBM LN TISHEBORERAE  WIMTRBREHFHETR
(2,806,698,755 &+ 143,987,521 #7t) / 80% = 3,688,357,845 # T
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2. @R ILTSIBEEKBERANEE

HREE LTSI BEEKEBEANMGEER (A)BAFEB - AREZXE#E R HMABRE
Bk (HREBNRRRE)R BREBREHRT (R2HEATHNEBNFTENTESH
RRERRE)AEAT -

=909,787,790 T +3,688,357,845 T

=4,598,145,635 #iT (K 46 EHTT)

3. RRERH

HEKERANGERENTABRX G ABUATERFT  AHREREE R EMBBPTIEN
RERASER BBRRxHENNERENFRBRRERTET  LURBEBBARSH
fEHEY - AR PTIREEN BRI SRR BARIE @ MEMIRKRIT A X EHAE QBN
TR BRRMTE  AEEEKERAGREEHRSE -

e

(1] BRRREE_F—NEAAREANICESEE Fat <« RERERERFEER
RETF> >NEEEE
(https://www.info.qgov.hk/gia/general/201906/05/P2019060500367.htm)

[2] BERRERERS, 2019: REBEBEEAKFERNMEIRL 2019 £ 8 A 1 H
#rEfe (https://www.hkfi.org.hk/press/20190801_typhoon_chi.pdf)

I ¢
BERRNARHFIA2ERAENBUTRF - ARFEXMBLEMER - BB RERXHE
RUEFRBREST  LABITRIERAKERAAEMMEETEZRENEXER -


https://www.info.gov.hk/gia/general/201906/05/P2019060500367.htm
https://www.hkfi.org.hk/press/20190801_typhoon_chi.pdf
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Annex 1
Estimated Direct Economic Losses in Hong Kong caused
by Super Typhoon Mangkhut (1822)

1. Data collection

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

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

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

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

Reference was also made to the statistics from the written reply by the Secretary for
Development at the Legislative Council meeting on “Preparation for and follow-up work after
the onslaught of typhoons” on 5 June 201914,

As of 31 October 2019, the losses reported from government departments, public utilities and
other organizations amount to HK$909,787,790. To avoid double counting the insurance
claims data in part (B), items with insurance claims covered have been excluded.
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(B) Insurance claims data

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

Total claims incurred (HKS)
(i) Property Damage, Business Interruption and 2,806,698,755
Contractors’ All Risks (CAR)
(ii) Employees’ Compensation (EC), Motor and Travel 143,987,521

Adjusted by market share of the participating companies (80%), the insurance claims incurred
by Mangkhut is estimated to be (HKS 2,806,698,755 + HKS 143,987,521) / 80% = HKS
3,688,357,845

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

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

= HKS 909,787,790 + HKS 3,688,357,845

= HKS 4,598,145,635 (around HKS 4.60 billion)

3. Disclaimer

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