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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 Ill - 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.



21

F11 B -N\FE-A—HEERNRATFTRELE
TABLE 1.1 Tropical cyclone name list effective from 1 January 2018
| 11 ] v Vv
Rk Contributed by | & = Name | 4% Name | &2 Name | &5 Name | 5 Name
= . %Iﬁlﬁ &wﬁ tglzgﬂ_?l] %SI’%HE >;|II N
RIRR Cambodia Damrey Kong-rey Nakri Krovanh Trases
hE china ySEX B3 e HMES PNE
Haikui Yutu Fengshen Dujuan Mulan
- 5PR Korea TRIE Bz 588 GgnE K
" Kirogi Toraji Kalmaegi Surigae Meari
EF‘%% Hong Kongl E&% %E_ }%LEL %% /%E
B China Kai-tak Man-yi Fung-wong | Choi-wan Ma-on
B Japan R AR = INRE L)
P Tembin Usagi Kammuri Koguma Tokage
; ZisEavi tH7h BE B i
<l Lao PDR Bolaven Pabuk Phanfone Champi Hinnamnor
. . =B i Ak HiE ETE e
EliY M , Ch N
REDRFI acau, thina Sanba Wutip Vongfong In-fa Muifa
NATE:= £l Tl HIAR L
E A M I . M JaL —_—
AR alaysia Jelawat Sepat Nuri Cempaka Merbok
. . XERe 3} AL I=Y(SES I ED
n M .

KeRem icronesia Ewiniar Mun Sinlaku Nepartak Nanmadol
/e I B FHI &4 gL EE i
FEE Philippines Maliksi Danas Hagupit Lupit Talas

" ES BA B SR R
RO K
R orea Gaemi Nari Jangmi Mirinae Noru
- g | BER | BN KmEEm | B B
? Prapiroon Wipha Mekkhala Nida Kulap
. USA BAE | ENE | OSEN | BREN | ER
T Maria Francisco Higos Omais Roke
. . L AMEH BB FR#R SN
Viet N
i et am Son-Tinh Lekima Bavi Conson Sonca
o . T & E5 BRED AR
! Cambod
R ambodia Ampil Krosa Maysak Chanthu Nesat
- hins e 2)- eTe s s
Wukong Bailu Haishen Dianmu Haitang
-5 =M ALEE e /NES e
?;\ DPR K = i 54 /|
i orea Jongdari Podul Noul Mindulle Nalgae
S Hong Kong, Hi RR BB FFLL )
B China Shanshan Lingling Dolphin Lionrock Banyan
. Japan B3 RIR R TS
Yagi Kajiki Kujira Kompasu Hato
. oo POR BE P I il o
Leepi Faxai Chan-hom | Namtheun Pakhar
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x11 (&)
TABLE 1.1 (cont'd)
. | 1 11 v \
R Contributed by | 2 = Name | % Name | =2 Name | &= Name | =% Name
N : BERE BE E1t H53 i 34
K3 HAEFn [A==N
FELARP] Macau, China Bebinca Peipah Linfa Malou Sanvu
Bt EE BE BN Yt & B
-3 il Malaysia A R -
R y Rumbia Tapah Nangka Nyatoh Mawar
. : . & KER WEE BF Y
NGR ] Micronesia !
AnREn Soulik Mitag Saudel Rai Guchol
S I A BER - aVE]S B3R A
Philippines N
FEH PP Cimaron Hagibis Molave Malakas Talim
g okores | T R R18 fig | MBS
Jebi Neoguri Goni Megi Doksuri
. T THZEK X5 E'e &
B Thailand LI 8
R Mangkhut Bualoi Atsani Chaba Khanun
=m U A EEE I N S LE
T Barijat Matmo Etau Aere Lan
. Viet Narm = =R B R #ifL
Trami Halong Vamco Songda Saola

HEDZSEN\F AR TENEENATRERE LAME T mEMET "TKE - "HiEAE
MRk, M "REE) 2RIBRREERT 8k, ~ T&HEH, -~ TOFiE, M 'E@%E, -
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.

*1.2 FHRAZTRBERNENSERFTERRIERIA

TABLE 1.2 Elevations of various barometers and positions of weather stations mentioned in this
annual report

AIE Position FEBRH
IS E(K)
Y Station Elevation of
JhiE %<4 barometer above
Latitude N Longitude E M.S.L. (m)
EBRIEBHES  Hong Kong Observatory Headquarters | 22°18'07” 114°10°27” 40
=M Cheung Chau 22°12°04” 114°01'36” 79
BB RIS Hong Kong International Airport 22°18'34” 113°55’19” 7
R King’s Park 22°18'43” 114°10°22” 66
iyl Lau Fau Shan 22°28'08” 113°59°01” 36
HRE Waglan Island 22°10'56” 114°18'12” 60
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#= 1.3 FHRAZRRRIEINE ERFTERRUEHIAL
TABLE 1.3 Elevations of various anemometers and positions of the weather stations mentioned
in this annual report
i E Position RERN
BIREE(CK)
4 Station Elevation of
bl - B anemometer
Latitude N Longitude E | above M.S.L. (m)
A (FRE) Bluff Head (Stanley) 22°11°'51" 114°12°43” 103
FIRNEER Central Pier 22°17°20” 114°09°21” 30
RM* Cheung Chau* 22°12°04” 114°01°36” 99
Rk Cheung Chau Beach 22°12°39” 114°01°45" 27
BM Green Island 22°17°06” 114°06°46” 107
EERBR IS Hong Kong International Airport* 22°18°34” 113°55’19” 14#
RriE* Kai Tak* 22°18°35” 114°12°48” 16
mTH King’s Park 22°18°43” 114°10°22” 90
T LL* Lau Fau Shan* 22°28°08" 113°59°01” 50
B Ngong Ping 22°15'31" 113°54°46" 607
bl d:! North Point 22°17°40” 114°11°59” 26
FEM Peng Chau 22°17°28” 114°02°36” 47
M Ping Chau 22°32°48” 114°25°42” 39
AE* Sai Kung* 22°22°32" 114°16°28” 32
M Sha Chau 22°20°45” 113°53°28” 31
TR Sha Lo Wan 22°17°28” 113°54°25" 71
P> Sha Tin* 22°24°09” 114°12°36” 16
A Shek Kong 22°26°10" 114°05°05” 26
NBEXERSE Star Ferry (Kowloon) 22°17°35” 114°10°07” 18
FIExsE* Ta Kwu Ling* 22°31°43” 114°09°24” 28
REE Tai Mei Tuk 22°2831” 114°14°15” 71
AHELL Tai Mo Shan 22°24°38” 114°07°28" 966
KEE 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°13°04” 587
1R Tseung Kwan O 22°18’57” 114°15720” 52
BXEIRZ HE Tsing Yi Shell Oil Depot* 22°20748” 114°05°11” 43
THBREE Tuen Mun Government Offices 22023726 113°58°36" 69
ERS Waglan Island 22°10°56” 114°18°12” 83
pos: i /NE| Wetland Park 22°28°00” 114°00732” 15
B Wong Chuk Hang 22°14°52” 114°10725” 30

#FrisREREIL BT FECE

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

* 2E R Eluh

* Reference anemometer




24

x14 - N\EERRTRRESERNE
TABLE 1.4  Meaning of tropical cyclone warning signals in Hong Kong in 2018
(i RS} ERNER
Signals Symbol Display Meaning of Signals
B RAEREEENEBNS00AEN HE
] 1 T 1 W AIREREARE o
Standby A tropical cyclone is centred within about 800 km
of Hong Kong and may affect the territory.
BB TERRENTENGEEVGRE @ 5
BRNESNRAILE2NAR @ BREEAEEER
BR110AE - BRBTRERE
g4 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.
[iiple _
%l 8
71N de\ NW A_ B
NW’LY nwiadk
Gale or Storm BEHOBTHRERE EXTARGEEXIVANRE
e BEAEEFRIRS MKEE - FHEREG/NF63
¥ ;
51 E 2 8 [rit)=7] F117RE - MR E A sERBEE/NR180AE -
i L’JY* sw v 8 BES TR -
Gale or Storm sw i Gale or storm force wind is expected or blowing
generally in Hong Kong near sea level, with a
iib sustained wind speed of 63-117 km/h from the
- 3 #=1t a quarter indicated and gusts which may exceed 180
FURE SRR NE Y 8 km/h, and the wind condition is expected to
NE’LY NE Bt persist.
Gale or Storm
%Tsﬁ
A g KA v
Ry —J~ SE v 8
SE'LY se Wi
Gale or Storm
/I\\Hj/\
. RN RAN AR ERENSBEMS -
aﬂj%ﬁgm 'r 2R SIS | e = H = 158
. 9 PN 9 Gale or storm force wind is increasing or expected
Increasing
to increase significantly in strength.
Gale or Storm
BAREXFENSEREARE @ FERNDE
B/NRF118ARN L - R E ATRERAT I
B&JE, 10 +1 0 FF220QE -
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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Figure 1.1
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Network of reference anemometers in the tropical cyclone warning system
Al E L Anemometers RIEYE Anemometers
BHD E i A (7R4E) Bluff Head (Stanley) T™S ABELL Tai Mo Shan
CCB FM3KE Cheung Chau Beach TUN EFYEFFEZE Tuen Mun Government Offices
cP1 FRIRRETE Central Pier WLP BRH/AE Wetland Park
EPC SEM Ping Chau WGL 1 & Waglan Island
Gl =M Green Island SZHEkL* Reference anemometers*
HKS T Wong Chuk Hang CCH £M Cheung Chau
JKB HE®R Tseung Kwan O LFS FELL Lau Fau Shan
KP REHH King’s Park HKA E B EPEHIS Hong Kong International Airport
NGP EBFF Ngong Ping SE BR1E Kai Tak
NP dtA North Point SHA S2H Sha Tin
PEN M Peng Chau SHL SXREIRERHE Tsing Yi Shell Oil Depot
PLC KEE Tai Mei Tuk SKG A= Sai Kung
e 23 Sha Chau TKL FTE458 Ta Kwu Ling
SEK A Shek Kong
SF JLEER EHEEE Star Ferry (Kowloon) HIHIELE Tide-gauge
SLw D127 Sha Lo Wan Qus #1258 Quarry Bay
TME $£PF93 Tap Mun East SPW A EE Shek Pik
TC KZ|Ll Tate's Cairn TBT A& Tsim Bei Tsui
TPK AIFFE Tai Po Kau ™W K ER# Tai Miu Wan
TPK KIHIZE Tai Po Kau
WGL B H & Waglan Island
1.1 F IR K BRI B uh K 555 Rl 2 ik iz DMt Bk

Locations of anemometers and tide gauge stations mentioned in this annual report
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