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Section1l 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 111 - Tropical Cyclone Summaries” was subsequently introduced to provide information on
tropical cyclones over the western North Pacific and the South China Sea. The first issue, published
in 1971, contained reports on tropical cyclones 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 tropical
cyclone season. Tropical cyclones are now classified into the following six categories according to
the maximum sustained surface winds near their centres:
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@) 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.

(©) 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.

()] 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 2015 was assigned the code “1501”. In this report, the associated code immediately
follows the name of the tropical cyclone in bracket, e.g. Typhoon Mekkhala (1501).

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.

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

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
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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 2015 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones affecting
Hong Kong in 2015. 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 2015 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.

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 2015 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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#x11 B H—HEEAH A RESA B
TABLE 1.1 Tropical cyclone name list effective from 1 January 2015
_ I I i v V
2RI Contributed by #=% Name | 225 Name | 4% Name | 24 Name | £525% Name
. : REAE R IRELFT FHEEITE SOFI 5
SRR Cambodia Damrey Kong-rey Nakri Krovanh Sarika
. UEEA ER JeEL FLAS 3
H China Haikui Yutu Fengshen Dujuan Haima
e /%3 THES KL RE
-
i DPR Korea Kirogi Toraji Kalmaegi Mujigae Meari
HEEE Hong Kong, RiiE HH JEVEL ¥E oSk
= China Kai-tak Man-yi Fung-wong | Choi-wan Ma-on
HA Japan PN KR it& E& ErE
P Tembin Usagi Kammuri Koppu Tokage
\ AL fEAT i e S|
el Lao PDR Bolaven Pabuk Phanfone Champi Nock-ten
: =0 A Eot=3 FEAT EZ(8
Szl
HEIAR Macau, China Sanba Wutip Vongfong In-fa Muifa
. NHIEE £ US| i e [Eepis|
RS2 Malaysia Jelawat Sepat Nuri Melor Merbok
ot : : L ZEfe KRR ARALTE fefa%s EzptAal
RdREr s Micronesia Ewiniar Mun Sinlaku Nepartak | Nanmadol
S Philinpines LEyaL iy P4 BARLE =85 R
IS PP Maliksi Danas Hagupit Lupit Talas
" SR HE T FR B
e RO Korea Gaemi Nari Jangmi Mirinae Noru
. IREEZ B ZNCEA YesH 371
e ’ .
- Thailand Prapiroon Wipha Mekkhala Nida Kulap
y iy S SolrE NETE Uy BLZE T E
~HE U-SA Maria Francisco Higos Omais Roke
: : LI MBS R FEAx =R
R Viet Nam Son-Tinh Lekima Bavi Conson Sonca
. : ZEh 2 =S BRED &b
SR Cambodia Ampil Krosa Maysak Chanthu Nesat
. TG2= H & Ve Rt YA
H China Wukong Bailu Haishen Dianmu Haitang
JSEN =) = VAN
T il 4IEE SHATE et
-
i DPR Korea Jongdari Podul Noul Mindulle Nalgae
. Hong Kong, 3 9B HIEHK iR AR
HElEE China Shanshan Lingling Dolphin Lionrock Banyan
L B firi e B a5
H A Japan o .
Yagi Kajiki Kujira Kompasu Hato
\ REEE v RIS Il SR
el Lao PDR Leepi Faxai Chan-hom | Namtheun Pakhar
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*®11 (&)
TABLE 1.1 (contd)

I 1 11 v \
2RIR Contributed by 457 Name | 245 Name | 445% Name | Z45F Name | 4452 Name
. : HE BT AT HEHG 2
5] ‘I?k]
LA Macau, China Bebinca Peipah Linfa Malou Sanvu
: JmEbod e RER L e
Bk Mal S .
B alaysia Rumbia Tapah Nangka Meranti Mawar
. . w77 KA R THgE B Gyt
VNG M . . .
REEREE R cronesia Soulik Mitag Soudelor Rai Guchol
S Philinines PaRE BHE ShI3E RELIRS 2R
B PP Cimaron Hagibis Molave Malakas Talim
TR ERE P fik g (AR
HE RO K . . . .
e orea Jebi Neoguri Goni Megi Doksuri
. Ly B R SBE EE K&
ZE Thailand .
? artan Mangkhut | Rammasun Atsani Chaba Khanun
g HERE ZE F SCH] ks
B US.A. .
~E Barijat Matmo Etau Aere Lan
e . - = —
: , PR =R e Eayes S
Viet N S
R et vam Trami Halong Vamco Songda Saola

if EE A IR R B EE R E E o Fri T AT TRE, - THRE, -
"=, THEERE M TR, > oREREART TIEE, ~ TiEsk, ~ TEMR, - TR A
"B, -

Note: In 2015, five new names "Mun", "Bailu","Jongdari","Barijat" and "Lan" have been adopted for tropical

cyclones in the western North Pacific and South China Sea, replacing "Fitow", "Haiyan", "Sonamu", "Utor"
and "Vicente" respectively.

#12 NS RIEER IS KR R AL E
TABLE 1.2 Elevations of various barometers and positions of weather stations mentioned in this
annual report

{ir' & Position REERN
BHEECK)
¥k Station Elevation of
it L barometer above
Latitude N Longitude E M.S.L. (m)
BEHER TG Hong Kong Observatory 22°18°07” 114°10°27” 40
Headquarters
M Cheung Chau 22°12°04” 114°01°36” 79
T R R P A 5 Hong Kong International Airport 22°18°34” 113°55°19” 7
HEH King’s Park 22°18°43” 114°10°22” 66
yiEall] Lau Fau Shan 22°28°08” 113°59°01” 36
& B Waglan Island 22°10°56” 114°18°12” 60
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TR R R BB AUS R R TR SR SR IR I B

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

ArE Position EEER

BHEECK)

¥E Station Elevation of

dt&z R anemometer

Latitude N Longitude E |above M.S.L. (m)
=R A (R Bluff Head (Stanley) 22°11°51” 114°12°43” 103
rh BT UE Central Pier 22°17°20” 114°09°21” 30
F* Cheung Chau* 22°12°04” 114°01°36” 99
£ Mk Cheung Chau Beach 22°12°39" 114°01°45” 27
HM Green Island 22°17°06” 114°06°46” 107
R e > Hong Kong International Airport* 22°18°34” 113°55°19” 144
B> Kai Tak* 22°18’35” 114°12°48” 16
Ja it King’s Park 22°18°43” 114°10°22” 90
TFL* Lau Fau Shan* 22°28’08” 113°59°01” 50
S Ngong Ping 22°15°31” 113°54°46” 607
hlw==! North Point 22°17°40” 114°11°59” 26
BRI Peng Chau 22°17°28” 114°02°36” 47
SEM Ping Chau 22°32748” 114°25°42” 39
PEE* Sai Kung* 22°2232” 114°16°28” 32
YOI Sha Chau 22°20°45” 113°53°28” 31
VORE Sha Lo Wan 22°17°28” 113°54°25” 71
YOH* Sha Tin* 22°24°09” 114°12°36” 16
il Shek Kong 22°26°10” 114°05°05” 26
JURER B HEHH Star Ferry (Kowloon) 22°17°35” 114°10°07” 18
FrEtsE* Ta Kwu Ling* 22°31°43” 114°09°24” 28
KER Tai Mei Tuk 22°28°31” 114°14°15” 71
RHELL Tai Mo Shan 22°24°38” 114°07°28” 966
KEEZE Tai Po Kau 22°26°33” 114°11°03” 11
il Tap Mun 22°28°17” 114°21°38” 35
KELL Tate's Cairn 22°21728” 114°13°04” 587
ACERl Tseung Kwan O 22°18’57” 114°15°20” 52
FHIR B R Tsing Yi Shell Oil Depot* 22°20’48” 114°05°11” 43
Bl e Tuen Mun Government Offices 22°23’26” 113°58°36” 69
EHE Waglan Island 22°10°56” 114°18°12” 83
RN Wetland Park 22°28°00” 114°00732” 15
=T Wong Chuk Hang 22°14°52” 114°10°25” 30

# FrfE R R AL LB AT T L E

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

* S G

* Reference anemometer
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TABLE 1.4 MEANING OF TROPICAL CYCLONE WARNING SIGNALS IN HONG KONG IN 2015

ERNER

Meaning of Signals

H—E R SE4E 1 & AE4I800 HHY #ilE
W > AR EAE -
A tropical cyclone is centred within about

800 km of Hong Kong and may affect the
territory.

ATV H R R E B R e R GRE -
R e )/ NFA1 2620 B - [ BE AT R
A/ NFII0A B - H BB R REFF4E -
Strong wind is expected or blowing generally
in Hong Kong near sea level, with a sustained
speed of 41-62 kilometres per hour (km/h), and
gusts which may exceed 110 km/h, and the
wind condition is expected to persist.

T ATV T P I B TR & 3 R 2
BCERJE(E 5 BT R 7 [RIVCEE - R aE e A
/NEFO3 11T - (R B T RE R A A N
1800 H » HEBAATRERFHA

Gale or storm force wind is expected or
blowing generally in Hong Kong near sea
level, with a sustained wind speed of 63-
117 km/h from the quarter indicated and gusts
which may exceed 180 km/h, and the wind
condition is expected to persist.

FUR B R B TR TE BT & B 54 -

Gale or storm force wind is increasing or
expected to increase significantly in strength.

£14 B -AEEBNSRITSSERNES
(=5t BEONTTIR
Signals Symbol Display
T
Standby ! T 1
R i
Strong Wind 3 -L 3
Fichlw
sUEsE | 8Pl Ag
NW’LY NW Nw FEdL
Gale or Storm
s3]
FURSRE | 8l vs8
SW’LY SW [iifz=]
Gale or Storm W
il
FUEsREE | 8 ,Z”ij - 28
NE’LY ne 5L
Gale or Storm
]
AmsRE | 8 v 8
SE’LY SE L 1=
Gale or Storm S
F e B 7% J
755 Yo
Increasing 9 a
Gale or Storm
A 10
Hurricane +1 U

JE\ TR TE B PR & i M AR R - R )
/R8N BB DL |+ e B AT AR I
B/NEF2200 H -

Hurricane force wind is expected or blowing

with sustained speed reaching upwards from
118 km/h and gusts that may exceed 220 km/h.




* FHE

21

(o]
TKL, EPC
TBT
X
LFS & )’
g e PLC TAP
: TPK
2
o o)
Sk TPK
o -
™S SHAo
O
TUN SKG,4
5 o]
SHL
o ® TC
SC
KP
HKA SE o
o 5F° S . JKB
e Lo}
*] [o] XQUB
SLW PEN O s ngpr={NB :
GI R
3 VMW
NGP o]
HKS
X CCB
SPW O
CCHS [
BHD

FHE L 2 2 R 484k

Network of reference anemometers in the tropical cyclone warning system

SHTEE Anemometers

SHTEE Anemometers

BHD il (~HE) BIuff Head (Stanley) TUN F9ERF &5 Tuen Mun Government Offices
CCB  fJ/# Cheung Chau Beach WLP RS/ [E Wetland Park
CP1  thERHEHH Central Pier WGL  f#E Waglan Island
EPC ¥ Ping Chau
Gl M Green Island S B> Reference anemometers*
HKS =151 Wong Chuk Hang CCH £ Cheung Chau
JKB M Tseung Kwan O LFS JFLL Lau Fau Shan
KP 441 King’s Park HKA 245 Hong Kong International Airport
NGP &5 Ngong Ping SE E%%& Kai Tak
NP 1t North Point SHA 7V Sha Tin o .
PEN  #F3 Peng Chau SHL FREIE#HE Tsing Yi Shell Oil Depot
PLC K3 Tai Mei Tuk SKG EEE&I Kung _
SC 7b3M Sha Chau TKL %8 Ta Kwu Ling
SEK  faf= Shek Kong o .
SF JLEER ELTETH Star Ferry (Kowloon) \ 134 AE k5 Tide-gauge
SLW  /DiZE Sha Lo Wan QuB fifll &8 Quarry Bay
TAP  E5FH Tap Mun SPW FEE% Shek Pik
TC KL Tate's Cairn TBT ZJ2E0H Tsim Bei Tsui
TPK K2 Tai Po Kau TMW KERE Tai Miu Wan
TMS KL Tai Mo Shan TPK KIfi7Z Tai Po Kau
WGL TR S Waglan Island
Bl 11 EPOER RS RS IR 53 i -

Figure 1.1

Locations of anemometers and tide gauge stations mentioned in this annual report.
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Section 2 TROPICAL CYCLONE OVERVIEW FOR 2015

2.1 Review of tropical cyclones in 2015
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 2015, a total of 27 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°, less than the long-term
(1961-2010) average figure of around 30. During the year, 20 of the tropical cyclones attained
typhoon intensity or above, more than the long-term average (1961-2010) of about 15, with 13 of
them reaching super typhoon intensity (maximum 10-minute wind speed of 185 km/h or above
near the centre), more than the long-term (1961-2010) average of about five by eight, and making
it the most active year for super typhoons since comprehensive record began in 1961.

The high number of super typhoons in 2015 is partly attributed to the El Nifio event. The
above-normal sea surface temperature over the central and eastern equatorial Pacific resulted in
abnormal atmospheric circulation over the Pacific and in turn displaced the breeding ground of
tropical cyclones further east. As shown in Figure 2.1, the tropical cyclone genesis positions in
2015 were mostly to the east of 140°E, including all 13 super typhoons and two crossing the
dateline and entering WNP. Moving typically west to northwestwards after formation, tropical
cyclones starting further east will stay over the oceans longer during their lifespan, thereby
increasing the chance for them to develop into super typhoons under relatively high sea surface
temperature and favourable atmospheric conditions.

Figure 2.2 shows the monthly frequencies of the occurrence of tropical cyclones in WNP and
SCS in 2015. Tropical cyclone genesis occurred in the region every month throughout 2015.

During the year, five tropical cyclones made landfall over mainland China, with one of
them crossing the south China coast within 300 km of Hong Kong. Two tropical cyclones
crossed Taiwan, four made landfall over Japan, six traversed the Philippines and two made
landfall over Vietnam. With an estimated maximum sustained wind speed of 240 km/h and a
minimum sea-level pressure of 905 hPa near its centre (Table 4.1), Super Typhoon Soudelor
(1513) in August (Figure 2.4) was the most intense tropical cyclone in 2015 over the western
North Pacific and the South China Sea.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst the 27 tropical cyclones in 2015, 13 of them occurred inside Hong Kong’s area of
responsibility (i.e. the area bounded by 10°N, 30°N, 105°E and 125°E), less than the long-term
annual average figure of around 16 (Table 2.1). Two of them developed within Hong Kong’s area
of responsibility. Altogether, 316 tropical cyclone warnings to ships and vessels were issued by
the Hong Kong Observatory in 2015 (Table 4.2).

2.1.3 Tropical cyclones over the South China Sea

Nine tropical cyclones affected SCS bounded by 10°N, 25°N, 105°E and 120°E in 2015, less
than the long-term annual average of around 12. Only two of them formed within SCS.
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2.1.4 Tropical cyclones affecting Hong Kong

In 2015, the typhoon season in Hong Kong started on 21 June when Tropical Storm Kujira
(1508) moved northwards and edged towards the south China coast, necessitating the issuance of
the Standby Signal No. 1. The typhoon season ended on 5 October when Tropical Storm Mujigae
(1522) moved away from Hong Kong and the Standby Signal No. 1 was replaced by the Strong
Monsoon Signal.

Three tropical cyclones affected Hong Kong during 2015 (Figure 2.3), less than the long-term
(1961-2010) average of about six in a year (Table 2.2). They were Tropical Storm Kujira (1508)
in June, Typhoon Linfa (1510) in July, and Severe Typhoon Mujigae (1522) in October. The No.
8 Gale or Storm Signal was issued during the passage of Linfa, the highest tropical cyclone warning
signal issued in 2015. The Strong Wind Signal No. 3 was issued during the passage of Mujigae.
Kujira only necessitated the issuance of Standby Signal No. 1 in Hong Kong.

In 2015, no tropical cyclone warning signal was issued in August and September, the first time
since 1946. This was mainly attributed to less tropical cyclones entering SCS from the WNP and
less tropical cyclones forming within SCS. Under the influence of the EI Nifio, above-normal sea
surface temperatures over the central and eastern equatorial Pacific displaced the breeding ground
of tropical cyclones further east. This increased the chance for tropical cyclones to recurve and
turn northwards when moving across WNP, resulting in less tropical cyclone entering SCS. Less
tropical cyclones forming in SCS in August and September 2015 was mainly due to the
weaker-than-normal southwesterly airstream over the region, leading to less moisture transport and
weaker convergence in SCS and hindering the formation of tropical cyclones.

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 2015 was 346.6 mm
(Table 4.8.1). This accounted for approximately 18.5 % of the year’s total rainfall of 1874.5 mm
and was about 52 % below the 1961-2010 long-term average of 728.8 mm.

Severe Typhoon Mujigae (1522) brought 156.6 mm of rainfall to the Hong Kong Observatory
Headquarters (Table 4.8.1) and was the wettest tropical cyclone in 2015.

2.2 Monthly overview

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

JANUARY

Mekkhala (1501) formed as a tropical depression over the western North Pacific about
420 km east of Yap on the night of 13 January. Moving west-northwestwards, it developed into a
tropical storm the next day. Mekkhala turned west to west-southwestwards on 15 and 16 January
and continued to intensify, becoming a typhoon about 730 km east-southeast of Manila on the
morning of 17 January and reaching peak intensity with an estimated sustained wind of 120 km/h
near its centre. Mekkhala subsequently took on a northwesterly track across the Philippines and
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weakened gradually. It finally degenerated into an area of low pressure over the coastal waters off
the east coast of Luzon on the morning of 19 January.

FEBRUARY

Higos (1502) formed as a tropical depression over the western North Pacific about
1 420 km east of Guam on the night of 7 February. It moved slowly at first and developed into a
tropical storm the next morning. Higos moved generally northwestwards and continued to intensify
in the next two days. It developed into a super typhoon on the afternoon of 10 February, reaching
peak intensity with an estimated sustained wind of 185 km/h near its centre. Higos weakened
rapidly thereafter and dissipated over the western North Pacific on the afternoon of 11 February.

MARCH TO APRIL

Bavi (1503) formed as a tropical depression over the western North Pacific about 2 640 km
east-southeast of Guam on the night of 11 March. Moving west to west-northwestwards, it
developed into a tropical storm the next morning. Bavi slightly intensified in the following two
days, reaching its peak intensity on the afternoon of 14 March with an estimated sustained wind of
85 km/h near its centre. After skirting past Guam the next day, Bavi started to weaken. It finally
degenerated into an area of low pressure over the western North Pacific east of the Philippines on
the morning of 18 March.

Maysak (1504) formed as a tropical depression over the western North Pacific about
1 640 km east-southeast of Guam on the morning of 27 March. Moving generally westwards,
Maysak intensified gradually in the next four days. It developed into a super typhoon in the early
hours of 31 March and reached its peak intensity that night with an estimated sustained wind of
230 km/h near its centre. Maysak moved west-northwestwards towards Luzon in the following
days, crossing Luzon on 5 April and entering the South China Sea that night. It weakened rapidly
and degenerated into an area of low pressure over the northeastern part of the South China Sea the
next morning.

According to press reports, Maysak wreaked havoc in the Federated States of Micronesia.
At least nine people were killed and several thousand people had to be evacuated.

Haishen (1505) formed as a tropical depression over the western North Pacific about
1220 km east-southeast of Guam on the night of 3 April. Moving generally westwards, it
intensified into a tropical storm the following afternoon. Haishen reached its peak intensity that
night with an estimated sustained wind of 75 km/h near its centre. It became slow-moving and
weakened gradually in the next couple of days. Haishen eventually dissipated over the western
North Pacific southeast of Guam on the afternoon of 6 April.

MAY

Noul (1506) formed as a tropical depression over the western North Pacific about 360 km
east of Yap on the night of 3 May. It developed into a tropical storm the following morning and
moved slowly westwards. Skirting past Yap on 6 May, Noul took on a west-northwesterly track
towards the seas east of Luzon and continued to intensify. It developed into a super typhoon on
the night of 9 May and reached its peak intensity the following morning with an estimated sustained
wind of 220 km/h near its centre. After moving across the seas near the northeastern part of Luzon
on the night of 10 May, Noul gradually turned northeastwards and started to weaken. It finally
became an extratropical cyclone after sweeping past the Ryukyu Islands on the morning of 12 May.

Dolphin (1507) formed as a tropical depression over the western North Pacific about
2 170 km east-southeast of Guam on the morning of 8 May and generally moved northwards in the
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following three days. Dolphin started to turn west-northwestwards on 11 May and intensified
gradually. It skirted past Guam on 15 May and became a super typhoon the following day, reaching
its peak intensity with an estimated sustained wind of 205 km/h near its centre. It turned
northeastwards and weakened gradually in the next three days. Dolphin eventually evolved into
an extratropical cyclone over the sea areas northeast of Iwo Jima on the afternoon of 20 May.

JUNE TO AUGUST

Kujira (1508) formed as a tropical depression over the central part of the South China Sea
about 190 km south-southwest of Xisha on the afternoon of 20 June. Moving slowly at first, it
started to track generally northwards the next day and intensified into a tropical storm that night.
It made landfall over the east coast of Hainan Island on the evening of 22 June and weakened
slightly while crossing Hainan Island. Kujira re-organized and re-intensified after entering Beibu
Wan the next morning. It reached its peak intensity with an estimated sustained wind of 85 km/h
near its centre on the morning of 24 June. Moving northwestwards across Beibu Wan, Kujira made
landfall over the coast of northern Vietnam in the afternoon and weakened gradually, before finally
dissipating over northern Vietnam on the morning of 25 June.

According to press reports, Kujira severely disrupted air, sea and land transportation in
Hainan Island. In Vietnam, at least seven people were killed and four were reported missing during
the passage of Kujira.

Chan-hom (1509) formed as a tropical depression over the western North Pacific about
1 710 km east-southeast of Guam on the night of 30 June. It developed into a tropical storm the
following morning and moved westwards. Under the influence of an area of low pressure west of
Chan-hom, Chan-hom moved erratically on 2 - 3 July. It subsequently tracked generally
northwestwards and intensified gradually, sweeping across the Ryukyu Islands and developing into
a super typhoon on 10 July with a peak intensity of estimated sustained winds up to 195 km/h near
its centre. Turning northwards the next day, Chan-hom skirted past the coastal waters of Zhejiang
and weakened gradually. Chan-hom finally evolved into an extratropical cyclone near the west
coast of the Korea Peninsula on 12 July.

According to press reports, at least one person was Killed and about two million people were
affected in Zhejiang during the passage of Chan-hom, with direct economic loss estimated to be
around RMB 6 billion. In Okinawa, at least 27 people were injured and more than
40 000 households were without power supply.

Linfa (1510) formed as a tropical depression over the western North Pacific about 830 km
east of Manila on the afternoon of 2 July. It moved generally westwards and intensified into a
tropical storm the next morning. Moving northwestwards, Linfa headed towards the northern part
of Luzon and developed into a severe tropical storm on 4 July. Linfa moved across the northern
part of Luzon on 5 July and entered the South China Sea. It weakened into a tropical storm the next
day. With a weaker steering flow, Linfa drifted northwards slowly on 6 - 7 July and re-intensified
into a severe tropical storm. It started to take on a more westerly track and edged closer to the coast
of eastern Guangdong on the afternoon of 8 July. Linfa intensified into a typhoon that night,
reaching its peak intensity the next morning with an estimated sustained wind of 140 km/h near its
centre. It made landfall near Lufeng in Guangdong around noon and continued to track westwards
across the coastal areas of Guangdong towards the Pearl River Estuary in the afternoon. Affected
by relatively dry air from the north, Linfa weakened rapidly into a tropical depression. It finally
degenerated into an area of low pressure over western Guangdong on the morning of 10 July.
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According to press reports, at least 700 000 people were affected and 6 700 houses were
damaged in eastern Guangdong during the passage of Linfa. Transportation services were
suspended and there was power outage in many places.

Nangka (1511) formed as a tropical depression over the western North Pacific about 240 km
north of Marshall Islands on the night of 3 July. It moved generally west to west-northwestwards
and intensified gradually. Nangka developed into a super typhoon on the night of 7 July and
reached its peak intensity two days later with an estimated sustained wind of 220 km/h near its
centre. Nangka weakened into a typhoon on 12 July and started to turn north towards the sea areas
south of Japan. It re-intensified into a severe typhoon on 14 July and weakened gradually the
following day. Nangka moved across the western part of Japan on 16 July and evolved into an
extratropical cyclone over the Sea of Japan during the night.

According to press reports, Nangka left at least five people dead and several dozen injured
in Japan.

Originating from the central part of the North Pacific, Severe Tropical Storm Halola (1512)
crossed the International Date Line and entered the western North Pacific on 13 July. Moving
generally west-northwestwards, it intensified into a typhoon the next day. Halola started to weaken
afterwards and took on a more westerly track, at one stage degenerating into a tropical depression
on 17 July. Halola resumed a west-northwesterly track the next few days and re-intensified on
20 July, reaching peak intensity on the morning of 23 July with an estimated sustained wind of
145 km/h near its centre. Turning northwards on 25 July, Halola skirted past the Ryukyu Islands
and weakened gradually. It finally degenerated into an area of low pressure near Kyushu, Japan
on 26 July.

According to press reports, heavy rain brought by Halola flooded many houses and
triggered landslides on the island of Amami Oshima in the northern part of the Ryukyu Islands and
over the southwestern part of Japan.

Soudelor (1513) formed as a tropical depression over the western North Pacific about
1 720 km east of Guam on the morning of 30 July. It moved west to west-northwestwards and
intensified gradually in the next three days. Soudelor developed into a super typhoon on the
afternoon of 3 August and reached its peak intensity the next morning with an estimated sustained
wind of 240 km/h near its centre. It continued to track west-northwestwards towards Taiwan and
gradually weakened into a severe typhoon in the next three days. After crossing Taiwan on the
morning of 8 August, Soudelor weakened into a typhoon and made landfall over the coast of Fujian
that night. It finally degenerated into an area of low pressure over Jiangxi on the morning of
10 August.

According to press reports, at least six persons were killed, four were missing and more
than 4 million households were without power supply in Taiwan during the passage of Soudelor.
In Fujian, Zhejiang, Jiangxi and Anhui, 21 people were killed, five were missing and about
3.4 million were affected in the fury of Soudelor.

Molave (1514) formed as a tropical depression over the western North Pacific about 550 km
east of lwo Jima on the afternoon of 7 August and moved generally northwestwards. Molave
intensified into a tropical storm in the early hours of 8 August and reached its peak intensity the
next afternoon with an estimated sustained wind of 85 km/h near its centre. It weakened slightly
on 10 August and re-intensified the next day and turned to move in a northeast direction. It finally
evolved into an extratropical cyclone over the western North Pacific east of Japan on the night of
13 August.
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Goni (1515) formed as a tropical depression over the western North Pacific about 470 km
east of Guam on the afternoon of 14 August. Moving west to west-northwestwards, it intensified
gradually in the next five days. Goni developed into a super typhoon on the night of 19 August,
reaching its peak intensity with an estimated sustained wind of 195 km/h near its centre. Weakening
into a severe typhoon, it started to turn northwards over Luzon Strait on the morning of 21 August
and moved towards the seas east of Taiwan. Goni re-intensified into a super typhoon about 420 km
west-southwest of Okinawa on the night of 23 August. It then turned to a northeasterly course,
skirting past the vicinity of Ryukyu Islands and weakening gradually. Goni moved across Kyushu
of Japan on 25 August and evolved into an extratropical cyclone over the Sea of Japan the next day.

According to press reports, during the passage of Goni, at least 26 people were killed and
15 were missing in the Philippines. Goni also wreaked havoc in Okinawa, resulting in at least eight
death and over 20 000 households without power supply. In Kyushu of Japan, at least 70 persons
were injured, more than 600 000 people had to be evacuated, near 500 000 households were without
power supply in the fury of Goni.

Atsani (1516) formed as a tropical depression over the western North Pacific about
2 510 km east-southeast of Iwo Jima on the afternoon of 14 August. Moving slowly at first, Atsani
intensified gradually. It started to take on a northwestly course on 17 August and developed into a
super typhoon. Atsani reached its peak intensity on 19 August with an estimated sustained wind
of 220 km/h near its centre. Skirting past the sea areas east of lwo Jima on 21 August, Atsani
started to turn northeastwards and weakened gradually. It finally evolved into an extratropical
cyclone over the western North Pacific east of Japan on 25 August.

SEPTEMBER

Kilo (1517) originated from the central North Pacific and crossed the International Date
Line into the western North Pacific as a severe typhoon with an estimated sustained wind of
155 km/h near its centre on 2 September. Kilo subsequently weakened slightly into a typhoon and
moved generally west-northwestwards. Kilo weakened further into a severe tropical storm on
9 September and started to track northwestwards. It finally evolved into an extratropical cyclone
over the sea areas east of Japan in the early morning of 11 September.

Etau (1518) formed as a tropical depression over the western North Pacific about 440 km
southwest of lwo Jima on the morning of 7 September. It moved northwards towards the seas
south of Japan and intensified gradually. Etau developed into a severe tropical storm on the
morning of 8 September and reached its peak intensity with an estimated sustained wind of 90 km/h
near its centre. It moved across Honshu, Japan on the morning of 9 September and weakened
gradually. Etau finally evolved into an extratropical cyclone over the Sea of Japan that afternoon.

According to press reports, Etau triggered heavy rain and flooding in Japan during its
passage. At least three persons were killed, 26 were missing, about 30 were injured and over
100 000 people had to be evacuated.

Vamco (1519) formed as a tropical depression over the central part of the South China Sea
about 120 km south of Xisha on the afternoon of 13 September and tracked generally westwards.
It reached its peak intensity on the morning of 14 September with an estimated sustained wind of
55 km/h near its centre. Vamco made landfall over the coast of central Vietnam that night and
degenerated into an area of low pressure over Lao PDR early next morning.

Krovanh (1520) formed as a tropical depression over the western North Pacific about
1390 km north-northwest of Iwo Jima in the early hours of 15 September. It tracked
northwestwards and intensified gradually, becoming a severe typhoon and reaching its peak
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intensity on the night of 17 September with an estimated sustained wind of 155 km/h near its centre.
Krovanh moved northwards and skirted past the sea areas east of lwo Jima on 18 September. It
then turned further to the northeast and weakened gradually, before finally evolving into an
extratropical cyclone over the western North Pacific east of Japan in the early morning on
21 September.

Dujuan (1521) formed as a tropical depression over the western North Pacific about
2 080 km east-southeast of Taibei on the night of 22 September. It moved generally to the
northwest or west-northwest towards Taiwan and intensified gradually. Dujuan developed into a
super typhoon on 27 September, reaching its peak intensity with an estimated sustained wind of
210 km/h near its centre. It moved across Taiwan on the night of 28 September and weakened into
a typhoon before making landfall over the coast of Fujian the next morning. Dujuan finally
degenerated into an area of low pressure over Jiangxi on the night of 29 September.

According to press reports, Dujuan caused extensive damage in Taiwan, resulting in at least
three deaths, over 300 injuries and more than 2.2 million households without electricity supply.
There was widespread backflow of sea water along the coast of Xiamen. More than 400 000 people
had to be evacuated in Fujian and Zhejiang during the passage of Dujuan.

OCTOBER

Mujigae (1522) formed as a tropical depression over the sea areas east of the Philippines
about 290 km east of Manila on the afternoon of 1 October and tracked west-northwestwards in
the direction of Luzon. Mujigae entered the South China Sea the next morning and intensified into
a tropical storm. Moving west-northwestwards steadily, it edged closer to western Guangdong and
continued to intensify in the next two days. Mujigae developed into a severe typhoon in the small
hours of 4 October, reaching its peak intensity before noon with an estimated sustained wind of
175 km/h near its centre. It made landfall near Zhanjiang in Guangdong that afternoon and
weakened gradually. Mujigae finally degenerated into an area of low pressure on the afternoon of
5 October over Guangxi.

According to press reports, at least 4.6 million people were affected and 8 500 houses were
damaged in Guangdong and Guangxi during the passage of Mujigae, with direct economic loss
amounting to over 12 billion RMB. Under the influence of the circulation of Mujigae, Shunde
district in Foshan and Panyu district in Guangzhou were affected by tornadoes, resulting in at least
six deaths and over 200 injuries. Houses were damaged and vehicles were overturned.

Choi-wan (1523) formed as a tropical depression over the western North Pacific about
2 690 km east of Iwo Jima on the night of 2 October. It moved west-northwestwards and intensified
gradually. Choi-wan developed into a severe tropical storm on the afternoon of 5 October. Turning
northwards the next day, it reached its peak intensity with an estimated sustained wind of 110 km/h
near its centre. Choi-wan finally evolved into an extratropical cyclone over the western North
Pacific east of Japan on the early morning of 8 October.

Koppu (1524) formed as a tropical depression over the western North Pacific about
2 320 km east of Manila on the morning of 13 October. It moved westwards and intensified
gradually. Koppu developed into a super typhoon on the afternoon of 17 October and reached its
peak intensity that night with an estimated sustained wind of 205 km/h near its centre. Koppu
moved across Luzon on 18 October and weakened into a typhoon. It moved slowly northwards
along the western coast of Luzon in the next two days and continued to weaken. Koppu finally
degenerated into an area of low pressure near the Luzon Strait on 21 October.
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According to press reports, Koppu brought torrential rain and flood to the northern part of
the Philippines during its passage. At least 16 people were killed and more than 180 000 people
had to be evacuated.

Champi (1525) formed as a tropical depression over the western North Pacific about
1 660 km east of Guam on the afternoon of 13 October. It moved generally west-northwestwards
and intensified gradually. Champi developed into a typhoon in the early hours of 17 October and
gradually took on a northward course towards the vicinity of lwo Jima. It further intensified into
a super typhoon on the night of 18 October, reaching its peak intensity with an estimated sustained
wind of 195 km/h near its centre. Champi slightly weakened into a typhoon in the next three days
and started to turn east-northeastwards. It intensified again into a severe typhoon and skirted past
the seas south of lwo Jima on 22 October. Champi then speeded up on an east-northeasterly track
and weakened gradually, before finally evolved into an extratropical cyclone over the western
North Pacific east-northeast of Iwo Jima on the morning of 25 October.

NOVEMBER

In-fa (1526) formed as a tropical depression over the western North Pacific about 2 240 km
east-southeast of Guam on the morning of 17 November. It generally moved west-northwestwards
and intensified gradually. In-fa developed into a super typhoon over the sea areas about 340 km
southwest of Guam on the morning of 21 November, reaching its peak intensity with an estimated
sustained wind of 185 km/h near its centre. It became slow-moving two days later and started to
recurve. In-fa subsequently moved to the northeast and weakened, before finally evolving into an
extratropical cyclone over the western North Pacific southwest of Iwo Jima on 26 November.

DECEMBER

Melor (1527) formed as a tropical depression over the western North Pacific about 70 km
south of Yap on the afternoon of 11 December. Moving west-northwestwards, it became a tropical
storm the next morning and continued to intensify, developing into a severe typhoon on the night
of 13 December and reaching its peak intensity the following morning with an estimated sustained
wind of 175 km/h near its centre. It then moved across the central part of the Philippines and
entered the South China Sea in the next couple of days, decelerating and weakening in the process.
It finally dissipated over the South China Sea in the early hours of 17 December.

According to press reports, Melor brought heavy rain and flooding to the Philippines during
its passage. At least 11 persons were killed and over 700 000 people had to be evacuated.

Note: Casualties and damage figures were compiled from press reports.
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Figure 2.1 Tropical cyclone genesis position in 2015. The shaded area in the background
corresponds to the long-term average (1961-2010) of tropical cyclone genesis
distribution.
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Figure 2.2 Monthly frequencies of the occurrence of tropical cyclones in the western North
Pacific and the South China Sea in 2015 (based on the first occurrence of the tropical
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Figure 2.3 Tracks of the three tropical cyclones affecting Hong Kong in 2015.
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Figure 2.4  Infra-red satellite imagery of Super Typhoon Soudelor (1513) at peak
intensity at 2 a.m. on 4 August 2015. Soudelor was centred over the
western North Pacific about 2 130 km east-northeast of Manila with an
estimated maximum sustained wind of 240 km/h and a minimum sea-
level pressure of 905 hPa at that time.

(Bt R B Gl H AR R [R H 25855 F2 - )

[The satellite imagery was originally captured by the Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]
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* 21 e R (L EE[E 1 (10°-30°N, 105°-125°E)ET SRR 2 & H 7 ffii (LB SRTEAE % H WK R R 4E)
TABLE21 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

Ay H#y Month 3
N —H | ZH | =H A AH ~H +H AH JLH +H [ +—=H | +ZH | Total
Jan | Feb | Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1961 3 5 2 5 4 3 1 1 24
1962 3 4 5 4 1 3 20
1963 3 3 3 2 2 13
1964 1 1 5 3 6 3 6 1 26
1965 1 2 3 4 3 2 1 16
1966 2 5 2 3 2 2 1 17
1967 1 1 1 2 6 1 2 3 17
1968 2 4 2 1 3 12
1969 3 3 4 1 11
1970 1 2 2 3 4 5 3 20
1971 1 2 2 5 3 3 4 20
1972 1 3 2 4 2 1 1 1 15
1973 4 4 2 4 3 17
1974 3 2 4 2 4 4 2 21
1975 1 1 3 2 3 1 1 12
1976 1 1 1 4 1 1 1 10
1977 1 4 1 3 1 10
1978 1 1 2 2 4 5 4 1 20
1979 1 2 1 3 5 2 2 1 1 18
1980 1 3 1 5 2 3 1 1 17
1981 3 3 3 1 1 3 1 15
1982 2 1 1 3 3 3 1 2 16
1983 1 3 1 3 5 2 15
1984 2 2 4 2 2 2 14
1985 2 2 2 4 4 1 15
1986 1 1 1 4 1 3 3 2 16
1987 1 3 2 1 1 3 1 12
1988 1 1 3 1 1 2 5 2 1 17
1989 2 1 4 2 4 3 1 17
1990 1 4 2 3 3 3 2 18
1991 1 1 1 3 2 2 1 3 14
1992 2 3 2 2 2 11
1993 1 1 2 3 2 2 3 14
1994 1 1 2 6 5 2 2 1 20
1995 1 1 5 5 3 1 1 17
1996 1 1 2 3 3 2 1 2 15
1997 1 1 4 1 2 1 10
1998 1 3 4 3 3 1 15
1999 1 1 1 2 3 2 1 1 12
2000 2 1 3 5 3 3 2 1 20
2001 1 2 4 2 2 1 1 1 14
2002 1 1 3 2 3 10
2003 1 1 2 2 3 1 1 1 12
2004 1 1 3 2 2 2 1 2 1 15
2005 1 2 3 4 3 2 15
2006 1 1 3 3 4 1 2 1 16
2007 1 4 3 1 3 12
2008 1 2 1 2 3 5 1 2 17
2009 2 2 3 2 3 4 1 17
2010 3 4 2 2 11
2011 2 3 1 2 2 2 12
2012 1 3 2 3 1 2 2 14
2013 2 3 4 4 3 3 19
2014 1 1 2 3 1 2 10
2015 1 1 1 1 2 2 2 2 1 13
“F45 Average
(1961-2010) 0.1 0.0 0.1 0.2 0.8 1.4 2.6 3.1 2.7 2.1 1.7 0.6 15.6




%= 2.2
TABLE 2.2

R BIET RIEZ B H i

41

MONTHLY DISTRIBUTION OF TROPICAL CYCLONES AFFECTING HONG KONG
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Section3 TROPICAL CYCLONES AFFECTING HONG KONG IN 2015

3.1 Tropical Storm Kujira (1508): 20 — 25 June 2015

Kujira was the first tropical cyclone necessitating the issuance of tropical cyclone
warning signal by the Hong Kong Observatory in 2015.

Kujira formed as a tropical depression over the central part of the South China Sea about
190 km south-southwest of Xisha on the afternoon of 20 June. Moving slowly at first, it
started to track generally northwards the next day and intensified into a tropical storm that night.
It made landfall over the east coast of Hainan Island on the evening of 22 June and weakened
slightly while crossing Hainan Island. Kujira re-organized and re-intensified after entering
Beibu Wan the next morning, reaching peak intensity with an estimated sustained wind of
85 km/h near its centre. Moving northwestwards across Beibu Wan, Kujira made landfall
over the coast of northern Vietnam on the afternoon of 24 June and weakened gradually, before
finally dissipating over northern Vietnam on the morning of 25 June.

As Kujira edged towards the south China coast, the Standby Signal No. 1 was issued at
9:40 p.m. on 21 June when Kujira was about 660 km south-southwest of the territory. Local
winds were generally moderate to fresh east to southeasterlies on 22 June. At the Observatory
Headquarters, the lowest instantaneous mean sea-level pressure of 1001.7 hPa was recorded at
4:04 p.m. on 22 June when Kujira came closest to the territory, passing about 510 km to the
southwest. As Kujira moved towards Beibu Wan and departed gradually from Hong Kong,
all tropical cyclone warning signals were cancelled at 7:40 a.m. on 23 June.

Under the influence of Kujira, a maximum sea level (above chart datum) of 2.35 m was
recorded at Tsim Bei Tsui, while a maximum storm surge of 0.31 m (above astronomical tide)
was recorded at Tai Po Kau.

Under the influence of the outer rainbands of Kujira, the weather in Hong Kong became
cloudy with scattered showers and squally thunderstorms on 21 June. The outer rainbands of
Kujira continued to affect the territory in the following two days. More than 80 millimetres
of rainfall were generally recorded over the territory from 21 to 23 June, and rainfall amount
even exceeded 140 millimetres over Hong Kong Island, the southern part of the New Territories
and parts of Lantau Island.

Kujira did not cause any significant damage in Hong Kong.  According to press reports,
Kujira severely disrupted air, sea and land transportation in Hainan Island. In Vietnam, at
least seven people were killed and four were reported missing during the passage of Kujira.

Information on the maximum wind, daily rainfall and maximum sea level reached in
Hong Kong during the passage of Kujira is given in Tables 3.1.1 - 3.1.3 respectively. Figures
3.1.1 - 3.1.4 show respectively the track of Kujira, the rainfall distribution for Hong Kong, a
satellite imagery and a related radar imagery of Kujira.
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Table 3.1.1 Maximum gust peak speeds and maximum hourly mean winds with associated wind
directions recorded at various stations when tropical cyclone warning signal for
Kujira was in force
¥ 12 e e A/ NI S 2
Maximum Gust Maximum Hourly Mean Wind
B (SR 1.1) mE | B/ A W | B/
Station (See Fig. 1.1) JoEL 1 (AE/EE) | | JEL 1] (AEB/EE) | By | K
Direction Speed Date/ |Time Direction Speed Date/ | Time
(km/h) Month (km/h) Month
i A (F7AE) BIuff Head (Stanley) R SE 56 21/6  |23:57| HE§ SE 31 23/6 |02:00
R Central Pier 0 E 38 22/6 |22:03 H E 23 22/6 |22:00
=M Cheung Chau HEEfmeR | ESE 67 23/6 |01:57| EE§ SE 43 23/6 |03:00
Fcos Cheung Chau Beach ) E 65 23/6 |01:49| H E 36 23/6 |02:00
HM Green Island HEgfmE | ESE 56 23/6 |02:00| Bk NE 30 21/6 |22:00
sssmigpes  [Hong Kong Intemational | HFAH | ESE i 206 [9208) e | EsE 30 23/6 {03:00
Alrport HEfRE | ESE 52 23/6  [02:09
e Kai Tak AT | ESE al 236|049 HEfmeR | ESE 23 23/6 |02:00
HEE{REE | ESE 47 23/6 |01:50
o wic| King's Park HEfmE | ESE 41 22/6 |23:23|® | ESE 16 23/6 |00:00
paEalll Lau Fau Shan SRFAfmRE | SSE 51 22/6 |16:51| 8 FEfwAI | SSE 20 22/6 |17:00
b Ngong Ping W E 2 23/6 |00:48| HE E 56 22/6 |23:00
ik North Point e E 36 226 |18:53 i E ig ;Zg ;g;gg
BRI Peng Chau W E 58 22/6 |00:26| 3 E 27 21/6 [23:00
S Ping Chau B SE 34 23/6 |02:57| EHE E 7 22/6 |01:00
FEE Sai Kung SRR | SSE 58 23/6  |01:40|5EmEfmEg| SSE 23 23/6 |02:00
YO Sha Chau E] S 56 226 |15:31| HE SE 34 23/6 |03:00
Vbig e Sha Lo Wan ) E 51 23/6 |02:11|HEG{RE| ESE 22 23/6 |01:00
YO Sha Tin B SE 36 22/6 |12:08| HF SE 14 22/6 |15:00
TUHER 2 RETE Star Ferry (Kowloon) B E 54 23/6 |01:31| E 25 23/6 |02:00
Frovse Ta Kwu Ling H E 31 23/6  [00:07| R E 12 23/6 |01:00
HILfRHE | ENE 25 22/6 |01:00
REZ Tai Mei Tuk sEdbfRE | ENE 45 22/6 |01:45
H E 25 23/6 |00:00
I Tai Po Kau R SE 38 23/6 |01:59| HE E 22 23/6 |00:00
B Tap Mun i SE 49 23/6 |03:03| HE§ SE 22 23/6 |04:00
RELW Tate's Cairn HrAfmEs | SSE 67 21/6 |21:46|Fd{mEe| ESE 34 23/6 |00:00
T EEL Tseung Kwan O w® E 40 23/6 |01:37|REIfRE| ESE 12 22/6 |15:00
FREMAASHE [ Tsing Yi Shell Oil Depot | HEdfRFES | SSE 40 22/6 |16:26| FHEH SE 19 22/6 |12:00
EafmEE | SSE 43 22/6 |15:39
EFIBU S g‘ﬁiﬂe“s"“” Government REfRES | SSE 43 22/6 |15:40|RFAfmEd | SSE 14 22/6 |16:00
HFE{REg | SSE 43 22/6 |16:35
e Waglan Island HE SE 67 23/6 |01:04|%Fd{REg| SSE 38 23/6 [02:00
SR E Wetland Park £ S 31 22/6 |16:50| 5 S 13 22/6 |17:00
=TT Wong Chuk Hang HE SE 58 2216 100:07 W E 16 22/6 |23:00
*H E 58 2206 |11:12
A~ KiELL - J8FER Shek Kong, Tai Mo Shan - data not available
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Table 3.1.2  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Kujira

uh (=RE 3.1.2) ANAZF—H|ANEZFZH| ASHZFZH | E &E3F)
Station (See Fig. 3.1.2) 21 Jun 22 Jun 23 Jun Total (mm)
A £

ﬁfgﬁagomervatory 51.0 18.1 51.3 120.4
RS

Hong Kong International Airport (HKA) 19.8 527 18.7 a2
< Cheung Chau (CCH) 56.5 115 25.5 93.5
H23 | FHAF | Aberdeen 35.5 37.5 56.5 129.5
NO5 | 7 2H Fanling 30.5 7.0 37.0 74.5
N13 | k& fit & | High Island 52.0 4.0 22.5 78.5
K04 | £ 2t & | Jordan Valley 74.5 20.5 73.5 168.5
NO6 | 2% i | Kwai Chung 60.5 28.0 55.5 144.0
H12 | 2F I & | Mid Levels 59.5 315 59.5 150.5
NO9 | b H Sha Tin 50.0 8.5 65.0 123.5
H19 | & % & | Shau Kei Wan 67.0 135 89.0 169.5
SEK | £ [ Shek Kong 37.5 29.0 35.0 101.5
K06 | #k J= % | So Uk Estate 55.0 28.0 57.0 140.0
R31 | &k 3 & | Tai Mei Tuk 20.0 7.5 51.0 78.5
R21 | ¥ & Tap Shek Kok 255 17.5 225 65.5
N17 | B J& | Tung Chung 30.5 43.5 34.0 108.0
R27 | 7T BEH | Yuen Long 24.5 16.0 29.0 69.5

%= 313 fi s B AR AT - AR IERT SR S Smr s L S R B
Table 3.1.3  Times and heights of the maximum sea level and the maximum storm surge recorded
at tide stations in Hong Kong during the passage of Kujira

B CEEAAER DA E) ENJEFR CRCHEELLE)
Maximum sea level Maximum storm surge

V‘E (%3%. 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) — = = —— " =
EECK) | HEVAL | R =ECK) | HEVAG |
Height (m) | Date/Month Time Height (m) [ Date/Month| Time
i 0m Quarry Bay 2.07 22/6 10:27 0.24 22/6 10:16
KERE | Tai MiuWan 1.98 22/6 10:41 0.20 22/6 10:14
Kbz Tai Po Kau 2.07 22/6 10:14 0.31 22/6 17:45
ZJRE0H | Tsim Bei Tsui 2.35 22/6 12:48 0.18 23/6 05:04
M E | Waglan Island 2.20 22/6 10:31 0.29 22/6 10:10

FEE - SZHERL Shek Pik - Data not available
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Figure 3.1.1 Track of Kujira (1508): 20 — 25 June 2015.
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Figure 3.1.2 Rainfall distribution on 21 — 23 June 2015 (isohyets are in millimetres).
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Figure 3.1.3 Infra-red satellite imagery around 8:00 a.m. on 24 June 2015
when Kujira was at its peak intensity with estimated maximum
sustained winds of 85 km/h near its centre.

[ kA R E G 8 0 ARG EENY 2 s -2
[The satellite imagery was originally captured by the Multi-functional Transport
Satellite-2 (MTSAT-2) of Japan Meteorological Agency (JMA).]
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Figure 3.1.4 Radar echoes captured at 5 a.m. on 23 June 2015. The outer rainbands of
Kujira were affecting the territory.
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3.2  Typhoon Linfa (1510): 2 — 10 July 2015

Linfa was the second tropical cyclone necessitating the issuance of tropical cyclone
warning signal by the Hong Kong Observatory in 2015. It was also the only tropical cyclone
requiring the issuance of the Gale or Storm Signal No. 8 in the year.

Linfa formed as a tropical depression over the western North Pacific about 830 km east
of Manila on the afternoon of 2 July. It moved generally westwards and intensified into a
tropical storm the next morning. Moving northwestwards, Linfa headed towards the northern
part of Luzon and developed into a severe tropical storm on 4 July. Linfa moved across the
northern part of Luzon on 5 July and entered the South China Sea. It weakened into a tropical
storm the next day. With a weaker steering flow, Linfa slowly drifted northwards on 6 and
7 July and re-intensified into a severe tropical storm. It started to take on a more westerly
track and edged closer to the coast of eastern Guangdong on the afternoon of 8 July. Linfa
intensified into a typhoon that night, reaching its peak intensity the next morning with an
estimated sustained wind of 140 km/h near its centre. Linfa made landfall near Lufeng in
Guangdong around noon and continued to track westwards across the coastal areas of
Guangdong towards the Pearl River Estuary in the afternoon. Affected by relatively dry air
from the north, Linfa weakened rapidly into a tropical depression. It finally degenerated into
an area of low pressure on the morning of 10 July over western Guangdong.

According to press reports, at least 700 000 people were affected and 6 700 houses were
damaged in eastern Guangdong during the passage of Linfa. Transportation services were
suspended and there were power outage in many places.

As Linfa was expected to turn west towards the coastal areas of eastern Guangdong, the
Standby Signal No. 1 was issued at 7:40 a.m. on 8 July when Linfa was about 480 km east of
Hong Kong. As Linfa continued to move closer to the coast of Guangdong, the Strong Wind
Signal No. 3 was issued at 8:40 am on 9 July when Linfa was about 260 km east-northeast of
the territory. Wind strengthened generally over Hong Kong in the afternoon, with strong
winds recorded over many places and winds reaching gale force occasionally on high ground.

As Linfa was expected to turn west or west-southwestward, getting very close to the
territory in the evening, the No. 8 Northwest Gale or Storm Signal was issued at 4:40 p.m. on
9 July when Linfa was about 110 km northeast of the territory. Subsequently, Linfa weakened
rapidly and its circulation and gale extent also shrunk significantly. Linfa was closest to Hong
Kong at around 9 p.m. on 9 July when it was about 50 km north of the Hong Kong Observatory
Headquarters. With Linfa gradually moving away from Hong Kong and weakening, the
threat of gales subsided. The Strong Wind Signal No. 3 was issued at 10:10 p.m. on 9 July.
As Linfa degenerated further into an area of low pressure, all tropical cyclone warning signals
were cancelled at 5:50 a.m. on 10 July.

Under the influence of Linfa, a maximum sea level (above chart datum) of 2.37 m and a
maximum storm surge of 0.48 m (above astronomical tide) were recorded at Waglan Island.
The lowest instantaneous mean sea-level pressures recorded at some selected stations are as
follows:-
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Lowest instantaneous

Station mean sea-level Date/Month Time
pressure (hPa)
Hong Kong Observatory Headquarters 993.8 97 4:21 p.m.
Cheung Chau 993.8 9I7 4:40 p.m.
Hong Kong International Airport 994.9 917 4:36 p.m.
King’s Park 993.5 9I7 4:32 p.m.
Lau Fau Shan 994.1 97 5:05 p.m.
Waglan Island 993.1 9/7 3:59 p.m.

There were sunny intervals in Hong Kong on 8 July. Rainbands associated with Linfa
and its remnant affected the territory from the afternoon of 9 July to the morning of 10 July.
More than 20 millimetres of rainfall were generally recorded, with rainfall amounts exceeding
40 millimetres over Hong Kong Island, Lantau Island, Cheung Chau and Lamma Island.

Linfa did not cause any significant damage in Hong Kong and there were a few reports of
fallen trees. There were 520 flights re-scheduled at the Hong Kong International Airport.

Information on the maximum wind, period of strong and gale force winds, daily rainfall
and maximum sea level reached in Hong Kong during the passage of Linfa is given in Tables
3.2.1 - 3.2.4 respectively. Figures 3.2.1 - 3.2.5 show respectively the track of Linfa, the
rainfall distribution for Hong Kong, aircraft observation, satellite imageries and radar imageries
of Linfa.
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Table 3.2.1  Maximum gust peak speeds and maximum hourly mean winds with associated wind

directions recorded at various stations when the tropical cyclone warning signals for

Linfa were in force

e fo PR e e /NIRRT
Maximum Gust Maximum Hourly Mean Wind
Uk (SRR 1.1) i i
Station (See Fig. 1.1) Rl ( /ﬁﬁ%) A6 || A ( Qﬁﬁ_f” FI/ B | m
Direction Speed (km/h) Date/Month | Time Direction Speed (km/h) Date/Month | Time
B A () géﬁlggad Rl | ESE 58 107 |os:02| = E 22 1007 |05:00
R T Central Pier i) W 54 9/7 17:18 [s] W 31 9/7 16:00
M Cheung Chau PEdLRAL | NNwW 63 9/7 1541 7B | NwW 38 9/7 16:00
Ecs g::;?g Chau sb{FEE | ENE 58 10/7  |05:38|PgdL{RTE | WNW 30 97 |16:00
M Green Island PEILfRIL | NNwW 70 9/7 15:26 | PEdEfRIL | NNW 49 9/7 16:00
Hong Kong
FHEEEHEES | International PEdbmIL | NNW 59 9/7 16:22| PEIEfRIL | NNW 45 9/7 16:00
Airport
R Kai Tak HEE{mE | ESE 58 10/7  |05:33| PHdL{mPE | WNW 30 9/7 16:00
A King's Park B E 43 10/7  |05:50| pEIL NW 14 9/7 17:00
yEal| Lau Fau Shan [iicplw NW 59 9/7 15:53| 7HIE | Nw 40 9/7 15:00
EBET Ngong Ping HEE{mE | ESE 75 10/7  |01:15| #H E 49 10/7 | 04:00
bl North Point B E 62 10/7 05:06| PEEI (RS | WSW 25 9/7 20:00
B Peng Chau PEILIRTE | WNW 65 9/7 19:09| PHIL{RTE | WNW 40 9/7 15:00
SEM Ping Chau i) w 41 917 18:44| 74 W 22 9/7 19:00
e Sai Kung PEIEfmIE | NNW 59 9/7 14:19| H E 31 10/7 05:00
YO Sha Chau PEILfmIL | NNW 83 9/7 16:13| FEJEfRIL | NNW 45 9/7 17:00
VDEE Sha Lo Wan HrfweE | ESE 43 10/7  |05:36|FGdL{RPE | WNW 19 9/7 20:00
ENE 51 10/7  |04:57 _
VOH Sha Tin HILwR HLfRE | ENE 14 10/7 | 05:00
it NE 51 10/7  |05:29
patc! Shek Kong B E 59 10/7  |05:45| EH E 22 10/7 | 05:00
= = Star Ferry . .
TUHER 2 AETE (Kowloon) *H E 58 10/7  |05:11| 7 W 30 9/7 14:00
FTE558 Ta Kwu Ling o 47 10/7  |03:57| E 16 10/7 | 05:00
KEE Tai Mei Tuk B E 79 10/7  |03:41| E 47 10/7 04:00
KLl Tai Mo Shan HrfweE | ESE 92 10/7  |05:21 | REif{RmE | ESE 62 10/7 02:00
Kz Tai Po Kau [iicplw NW 52 9/7 15:06| E 31 10/7 05:00
£ Tap Mun FEL RS | WNW 68 o7 |14:40PALHFT| WNW 38 97 |1r:00
PEALIRTE | WNW 38 9/7 18:00
KEL Tate's Cairn HEgfRe | ESE 101 10/7  |05:13|FEdE{mIL | NNW 52 9/7 16:00
. HEE{mE | ESE 31 10/7  |04:19|EdL{mH | ENE 12 8/7 14:00
e A Tseung Kwan O
HEgfmE | ESE 31 10/7  |04:27| 4L NE 12 8/7 16:00
T4 B A Ese'ggtY' Shell Ol | e 1t s | wiw 40 o7 1720 FEHE | Nw 20 7 |15:00
Tuen Mun
LB &Z |Government PEILmIE | WNW 52 9/7 15:23| pEIL NW 19 9/7 16:00
Offices
HEfmE | ESE 70 10/7  |04:44
R E Waglan Island HEE{mEE | ESE 70 10/7  |04:45|5L{R5 | ENE 38 10/7 | 05:00
HEfREE | ESE 70 10/7  |04:48
5 E 70 10/7  |05:41
JRHANE Wetland Park [icplw NW 40 9/7 16:12| P | NNW 20 9/7 15:00
=TT Wong Chuk Hang H E 52 10/7 05:49 wH E 19 10/7 04:00
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Table 3.2.2  Periods during which sustained strong and gale force winds were attained at
the eight reference anemometers in the tropical cyclone warning system when
the tropical cyclone warning signals for Linfa were in force

BAEFRE I | SRR

i (EE 1.0) Start tir*ne strong wind | End tirI\e strong wind
Station (See Fig. 1.1) speed” was reached speed” was reached

HEA/AGy | R | HER A | BERE
Date/Month | Time | Date/Month| Time

M Cheung Chau 9/7 15:42 9/7 15:47
T ABIIERS | Hong Kong International Airport 9/7 14:10 o7 18:40
NimEall| Lau Fau Shan 9/7 14:34 9/7 16:02

FE 278 BG4 A R Z R ©

The sustained wind speed did not attain gale” at all reference anemometers.

B ~ PE ~ UVH ~ FT5E RO R B IR AU R AR R ) R e R AR -
The sustained wind speed did not attain strong force at Kai Tak, Sai Kung, Sha Tin, Ta Kwu
Ling and Tsing Yi Shell Oil Depot.

* oy PR R EE S N 41-62 N
* 10-minute mean wind speed of 41-62 km/h

# ForsE PR R E S N 63-87 AH
# 10-minute mean wind speed of 63-87 km/h

it ARINHFFER I8 Mtk Z R R R R R - B - BT AT REE R
S EREST ©

Note:  The table gives the first and last time when strong winds were recorded. Note that

the winds might fluctuate above or below the specified wind speeds in between the
times indicated.
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Table 3.2.3

e
EACR A
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A - BAERLEHE

Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters

B R ELA A T Y H PR &

and other stations during the passage of Linfa

uh (2EE 3.2.2) Tt H/AH TtHH tH+H | ¥5kE (ZXK)
Station (See Fig. 3.2.2) 8 Jul 9 Jul 10 Jul Total (mm)
N Py
Hong ﬁ)ﬂr%ga%;égvatory 0.0 2.0 24.3 263
TS
Hong Kong Internatlonjzfil Airport (HKA) 0.0 1.7 23.9 25.6
M Cheung Chau (CCH) 0.0 0.5 [31.5] [32.0]
H23 | FHEF Aberdeen 0.0 2.0 415 435
NO5 g Fanling 0.0 4.5 6.0 10.5
N13 KRR High Island 0.0 4.0 26.0 30.0
KO4 | {£Z# | Jordan Valley 0.0 45 28.5 33.0
NO06 EAs Kwai Chung 0.0 3.0 17.5 20.5
H12 | & Mid Levels 0.0 35 335 37.0
NO09 Y Sha Tin 0.0 2.5 13.5 16.0
H19 | %8 | Shau Kei Wan 0.0 0.0 25.0 25.0
SEK Yl Shek Kong 0.0 7.5 [19.5] [27.0]
K06 | &RZEHD So Uk Estate 0.0 2.5 20.0 22.5
R31 | REE Tai Mei Tuk 0.0 2.5 21.0 23.5
R21 | Bfrg | Tap Shek Kok 0.0 2.0 15.0 17.0
N17 R Tung Chung 0.0 9.0 44.0 53.0
R27 JCEA Yuen Long 0.0 6.5 10.0 16.5

it o[ ] BB N EEEE -

Note : [ ] based on incomplete hourly data.

% 3.24

Table 3.2.4

“’*‘—P-PE/

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

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

ERBIINE > B UERTERGH R SR R KR ]

REWL CBEEERN D) | RAREW GoONmEL L)
Bt (SRSE 1) Maximum sea level Maximum storr_n surge

StationTSzeeT]:ig- 11) (above chart datum) (above astronomical tide)
- BECK | FBUAG | W | mEok | HAR | W
Height (m) | Date/Month Time Height (m) | Date/Month Time
i £ R Quarry Bay 2.22 8/7 14:27 0.42 9/7 03:32
KEAE | Tai MiuWan 2.16 8/7 14:16 0.41 8/7 14:16
KigE Tai Po Kau 2.29 10/7 05:03 0.45 8/7 20:47
JE0NH | Tsim Bei Tsui 2.33 8/7 14:11 0.31 97 05:38
T E | Waglan Island 2.37 10/7 04:50 0.48 97 03:33

FEE - J9FER Shek Pik - data not available
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Figure 3.2.1a  Track of Linfa (1510): 2 — 10 July 2015.
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Figure 3.2.1b  Track of Linfa (1510) near Hong Kong.
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Figure 3.2.2 Rainfall distribution on 8 — 10 July 2015 (isohyets are in millimetres).
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Figure 3.2.3 Aircraft observation data of Typhoon Linfa under collaboration between the Hong
Kong Observatory and the Government Flying Service from 7 to 9 a.m. on 9 July,
showing that winds near sea surface estimated from the flight data reaching
hurricane force winds near centre of Linfa, and gales extending about 100 km
from its centre.
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Figure 3.2.4 Infra-red satellite imagery around 1:30 a.m. on 9 July 2015 when Linfa was at its
peak intensity with estimated maximum sustained winds of 140 km/h near its
centre

(R EGRE H ARG [ H 2% 8 SR A - )
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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Figure 3.2.5a Radar image of Typhoon Linfa at 8 a.m. on 9 July 2015 captured by the weather
radar at Shantou, Guandong. The estimated sustained wind of Linfa at that
time was 140 km/hr and its eye was clearly discernible on radar.

BRI © BSR4

Source: Weather China
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Radar echoes captured at 9 p.m. on 9 July 2015, when Linfa was closest to
Hong Kong. Linfa had weakened into a tropical storm by then and its
centre was about 50 km north of the Observatory Headquarters. Rainbands
associated with Linfa were mostly confined to the northern side of its
circulation.
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3.3  Severe Typhoon Mujigae (1522) : 1 —5 October 2015

Mujigae was the third tropical cyclone necessitating the issuance of tropical cyclone
warning signals by the Hong Kong Observatory in 2015.

Mujigae formed as a tropical depression over the sea areas east of the Philippines about
290 km east of Manila on the afternoon of 1 October and tracked west-northwestwards in the
direction of Luzon. Mujigae entered the South China Sea the next morning and intensified
into a tropical storm. Moving west-northwestwards steadily, it edged closer to western
Guangdong and continued to intensify in the next two days. Mujigae developed into a severe
typhoon in the small hours of 4 October, reaching its peak intensity before noon with an
estimated sustained wind of 175 km/h near its centre. It made landfall near Zhanjiang in
Guangdong that afternoon and weakened gradually. Mujigae finally degenerated into an area
of low pressure on the afternoon of 5 October over Guangxi.

According to press reports, at least 4.6 million people were affected and 8 500 houses
were damaged in Guangdong and Guangxi during the passage of Mujigae, with direct economic
loss amounting to over 12 billion RMB. Under the influence of the circulation of Mujigae,
Shunde district in Foshan and Panyu district in Guangzhou were affected by tornadoes,
resulting in at least six deaths and over 200 injuries. Houses were damaged and vehicles were
overturned. In Macao, there were numerous reports of fallen trees and incidents of blown
down objects, with flooding in low-lying areas. A vessel ran aground about 210 km west of
Hong Kong and all 14 crew members on board were rescued.

As Mujigae gradually edged closer to the coast of Guangdong, the Standby Signal No.
1 was issued at 8:40 p.m. on 2 October when Mujigae was about 670 km south-southeast of
Hong Kong. As it continued to move closer to the territory, the Strong Wind Signal No. 3
was issued at 10:20 a.m. on 3 October when Mujigae was about 410 km south-southeast of
Hong Kong. East to northeasterly winds strengthened significantly over Hong Kong in the
afternoon, becoming generally strong and occasionally reaching gale force offshore and on
high ground. At the Hong Kong Observatory Headquarters, the lowest instantaneous mean
sea-level pressure of 1009.7 hPa was recorded at 3:37 p.m. on 3 October when Mujigae was
about 370 km to the south. Mujigae came closest to the territory around 9 p.m. that night,
skirting past around 320 km south-southwest of Hong Kong.  Local winds remained generally
strong from the east to southeast with occasional gales offshore and on high ground during the
night and the next morning.

With Mujigae moving inland and weakening gradually on the afternoon of 4 October,
local winds started to subside gradually. The Strong Wind Signal No. 3 was replaced by the
Standby Signal No. 1 at 8:40 p.m. on 4 October. Although Mujigae further weakened and
moved away from Hong Kong, winds were still strong offshore and on high ground under the
combined effect of Mujigae and a ridge of high pressure along the coast of southeastern China.
The Strong Monsoon Signal replaced the Standby Signal No. 1 at 5:20 a.m. on 5 October and
lasted till 3:30 p.m. that day.

Under the influence of Mujigae, a maximum sea level (above chart datum) of 3.08 m
and a maximum storm surge of 0.64 m (above astronomical tide) were recorded at Tsim Bei
Tsui.
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There were sunny periods and a few showers in Hong Kong on 2 October.  Under the
influence of the rainbands associated with Mujigae, local weather started to deteriorate with
squally showers in the afternoon on 3 October. The weather remained cloudy to overcast with
occasional heavy squally showers and thunderstorms in the following two days. The Amber
Rainstorm Warning Signals were issued twice on 3 and 4 October. More than 150 millimetres
of rainfall were generally recorded during the four-day period from 2 to 5 October. Rainfall
over the southwestern part of Lantau Island even exceeded 250 millimetres.

In Hong Kong, at least 30 trees were blown down and 14 incidents of flooding were
reported during the passage of Mujigae. Overhead cables near Fanling train station were
affected by a fallen tree, resulting in a disruption of train services. At the Hong Kong
International Airport, 39 aircraft were diverted.

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

T AE SRRV RUEE S (5 5 A IR Tk S B = P

Maximum gust peak speeds and maximum hourly mean winds with associated

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

uh (2hE 1.1)

B P

Maximum Gust

LR SNk
Maximum Hourly Mean Wind

Station (See Fig. 1.1 ma | mmae | e | ma | SR | e | e
Direction Speed (km/h) Date/Month| Time Direction Speed (km/h) Date/Month | Time
HMAGRAE)  |Bluff Head (Stanley) | #F§ | SE 81 4/10 09:02 |HEg{REE | ESE 52 4/10  |09:00
HERHERHE Central Pier S E 79 3/10 22:47 S E 40 3/10  |17:00
M Cheung Chau HFE R | ESE 118 4/10 07:07 |3REI{R | ESE 76 4/10  |09:00
E Nk Cheung Chau Beach w® E 106 4/10 08:53 w® E 67 4/10  |09:00
EM Green Island 3] S 96 3/10 21:46 | AL | NE 54 3/10  |14:00
wsmk (1009000 Aiport | HF | SE 77 410 | 08:50 |sHFE(RH| ESE 45 410 |09:00
JEhghd Kai Tak B E 81 4/10 08:14 | EE{mER | ESE 40 4/10  |09:00
=EA King's Park ] SE 70 4/10 04:29 |HFfRE | ESE 30 4/10  |07:00
yaaalll Lau Fau Shan HALfmE | ENE 63 4/10 01:12 |db{mER | ENE 27 4/10  |02:00
ELEE Ngong Ping H E 153 4/10 08:34 H E 99 4/10  |09:00
1t/ North Point Sl E 70 4/10 02:22 |HdL{mE | ENE 40 3/10  |20:00
FEH Peng Chau HE | SE 79 3/10 21:50 H E 51 4/10  |07:00
PEE Sai Kung HrafmEE | SSE 75 4/10 03:35 |FRL{mH | ENE 40 3/10  |20:00
YO Sha Chau WE§ | SE 87 4/10 09:13 | =@ | SE 54 4/10  |10:00
bz Sha Lo Wan H i {mEE | ESE 99 4/10 08:34 |HdL{mE | ENE 38 4/10  |09:00
Vb H Sha Tin Bl N 58 4/10 07:53 | ®E§ | SE 20 4/10  |18:00
A Shek Kong Sl E 72 4/10 08:03 S E 27 4/10  |08:00
FLEEREHEGE  |Star Ferry (Kowloon) |BRES{RER| ESE 99 4/10 07:57 | {meR | ESE 43 4/10  |09:00
FI85%8 Ta Kwu Ling W E 54 4/10 08:49 S E 22 4/10 12:00
KREE Tai Mei Tuk H E 94 4/10 08:11 |HEd{REE | ESE 62 4/10  |09:00
KLl Tai Mo Shan ®EE | SE 137 4/10 08:22 | Hm | SE 87 4/10  |18:00
Kz Tai Po Kau HE | SE 85 4/10 09:06 | EE{mE | ESE 47 4/10  |09:00
P Tap Mun A {mEE | ESE 70 4/10 09:35 |EFifREE | ESE 34 4/10 10:00
H E 67 4/10  |01:00

KL Tate's Cairn A {mEE | ESE 112 4/10 08:12
*H 67 4/10  |03:00
HRFEER Tseung Kwan O HALfmE | ENE 59 3/10 19:52 ik N 16 3/10  [17:00
RS Es;ggtvi Shell il ﬁj SEE :Z jﬁz iiizz S (R | ESE 25 40 |08:00
LFIBUF & é%f/“er'\rf#f;m offices | HE | SE 76 410 | 08:16 iz zE 22 jﬁg izgz
e Waglan Island FbfR | ENE 96 3/10 16:50 |HEdL{mH | ENE 72 3/10  |16:00
b {RE | ENE 96 3/10 16:51 |H LR | ENE 72 3/10  |17:00
SRR Wetland Park HFEE{m A | ESE 56 4/10 12:42 | EE§ | SE 22 4/10  |20:00
ST Wong Chuk Hang | BR (R | ESE 85 4/10 06:04 H E 31 4/10  |06:00

SEIN- 8 ER} Ping Chau- data not available
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< 3.32 TERULZEE T 2V R T (5 5 S S /M8 225 RRIEAE 2V SR
B IR AR U s AR 48 ) 222 3] e VR FEE e
Table 3.3.2  Periods during which sustained strong force winds were attained at the eight

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

BT RE IR | SRR R

i (SRE L) Start tirpe strong wind | End tirI\e strong wind

Station (See Fig. 1.1) speed” was reached speed” was reached

HIWAG | B | BE ARG | BRE

Date/Month | Time | Date/Month| Time

=M Cheung Chau 3/10 12:19 5/10 05:20
FHEE%E | Hong Kong International Airport 3/10 14:34 5/10 03:09
B Kai Tak 3/10 23:02 4/10 09:20
= Sai Kung 3/10 18:54 4/10 09:17

SURLL ~ VDH ~ TS S E AR B IR e B A Rr A R 2 F 58 AR -
The sustained wind speed did not attain strong force at Lau Fau Shan, Sha Tin, Ta Kwu Ling
and Tsing Yi Shell Oil Depot.

* oy R A N 41-62 N
* 10-minute mean wind speed of 41-62 km/h

abr ARVIHFFERET S SR & 2 PR R o HfE > BT AT REE R R
A ERE] ©

Note:  The table gives the first and last time when strong winds were recorded. Note that

the winds might fluctuate above or below the specified wind speeds in between the
times indicated.
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PAN A pA
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B R HLA A IRk A HY H PR &

Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Mujigae

uh (2EE 33.2) +HZH| +B=H| +BUH| +BHEH| WM& EK)
Station (See Fig. 3.3.2) 2 Oct 3 Oct 4 Oct 5 Oct Total (mm)
N PaN
Hong ffga%f; atory 7.0 464 | 381 | 156 107.1
TSRS o=

Hong Kong International Airport (HKA) '{Iirai 47.6 1313 93 188.2

M Cheung Chau (CCH) 0.0 78.5 49.5 14.5 142.5
H23 (& Aberdeen 0.0 61.0 27.5 13.0 101.5
NO5 [} 2& Fanling 0.0 74.0 43.0 66.0 183.0
N13 [ig 5 & High Island 3.0 34.0 25.0 74.5 136.5
K04 i = & Jordan Valley 4.0 66.5 47.0 17.5 135.0
NO6 [Z% JF Kwai Chung 6.0 68.0 50.0 35.5 159.5
H12 [ 1l & Mid Levels 3.5 42.0 37.0 11.5 94.0
SHA [/ Sha Tin 20.5 70.5 [39.0] [56.5] [186.5]
H19 [ & & Shau Kei Wan 4.0 41.0 34.5 9.0 88.5
SEK |5 R Shek Kong 12.5 [80.5] 68.5 [29.5] [191.0]
K06 [k E i So UK Estate 8.0 62.5 41.0 24.0 135.5
R31 [k £ Tai Mei Tuk 3.0 34.5 51.5 91.0 180.0
R21 [ A & Tap Shek Kok 4.0 53.5 56.5 9.5 123.5
N17 [ JF Tung Chung 0.0 64.5 166.5 23.0 254.0
Sl ] BN EAE/ N E%EE - Note: [ ] based on incomplete hourly data.

JtEH (R27) - j45&H} - Yuen Long (R27) - data not available.

7 3.34
Table 3.3.4

AL E

A > BRSNS ISR RIS RS L A R K]

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

B mifiL CBEEZER DL L) ERAREFE CRCHEE L)
SR 1.1) Maximum sea level Maximum storr_n surge

Staflltl?org?s:e ElFig. 1.1) (above chart datum) (above astronomical tide)
o =ECK) | HEVAG | R =SECK) | HEVAG | B
Height (m) | Date/Month Time Height (m) | Date/Month| Time
i R Quarry Bay 2.62 4/10 00:19 0.47 3/10 22:45
BE Shek Pik 2.88 4/10 00:02 0.58 4/10 00:02
KERE | Tai Miu Wan 2.51 3/10 22:15 0.45 3/10 22:15
KIgE Tai Po Kau 2.62 3/10 01:06 0.53 4/10 00:02
Z2E0H | Tsim Bei Tsui 3.08 4/10 00:26 0.64 4/10 00:24
OME | Waglan Island 2.62 3/10 22:29 0.39 3/10 22:27
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Figure 3.3.1 Track of Mujigae (1522): 1 — 5 October 2015.
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® Rain-gauge station

3.3.2
Figure 3.3.2
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Rainfall distribution on 2 — 5 October 2015 (isohyets are in millimetres).
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Mujigae

& 3.3.3 “E-RFHEE LA 10 R 50 sy Rl RO E 2R A o E R

éh%’fijﬁ S SRAE oI AT i = R R R A 5 Ry B/ NI 175 &
T A R AT 1o 22 [ 0 ] e, -

Figure 3.3.3 V|S|ble satellite imagery around 10:50 a.m. on 4 October 2015 when
Mujigae was at its peak intensity with estimated maximum sustained
winds of 175 km/h near its centre. The eye of Mujigae was clearly
discernible on the satellite image.

(L 2B R RRIE HASR SBR[ H 25 8 52 - ]

[The satellite imagery was originally captured by Himawari-8 (H-8) of Japan
Meteorological Agency (JIMA).]
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Figure 3.3.4
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Radar echoes captured at 10 p.m. on 3 October 2015, with the outer
rainbands of Mujigae affecting Hong Kong and the centre of Mujigae
located about 320 km to the south-southwest of Hong Kong.
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Section4 TROPICAL CYCLONE STATISTICS AND TABLES

TABLE 4.1 is a list of tropical cyclones in 2015 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 2015, 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 2015. 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 2015 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility between
1956 and 2015 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 1956-2015.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting Hong Kong
in 2015, 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 2015.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939 and
1947-2015.

TABLE 4.9 provides some meteorological information for those typhoons requiring the issuing of the
Hurricane Signal No. 10 in Hong Kong since 1946.  The information presented includes the distances
and bearings of nearest approach, the minimum mean sea-level pressures recorded at the Hong Kong
Observatory and the maximum 60-minute mean winds and maximum gust peak speeds recorded at some
stations in Hong Kong.

TABLE 4.10 contains damage caused by tropical cyclones in 2015.  The information is based on reports
from various government departments, public utility companies and local newspapers.

TABLE 4.11 presents casualties and damage caused by tropical cyclones in Hong Kong: 1960-2015.
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 2015.
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TABLE 4.1 LIST OF TROPICAL CYCLONES IN THE WESTERN NORTH PACIFIC AND THE SOUTH CHINA SEA IN 2015
PEARHAERE B R (ffET) PEARELBE
Beginning of track Peak intensity (estimated) End of track DISP: 348k
- w5t g B RER firg Dissipated
FEPRIELM | Nemeoftropicalvdlone | Coge| mgmimgy efd | Posion | (ABENE) | (FWHTR) | BEUAH RAT| Poston | XT: SUAEERME
Date/Month Time" | Jp4& FR&K Winds Pressure Date/Month Time*| Jh4& &K Became
°N °E (km/h) (hPa) °N °E Extratropical

e R Sl Typhoon Mekkhala 1501 | 13 / 1 1200 8.8 141.8 120 970 18 /1 1800| 157 1218 DISP
e EVE S Super Typhoon Higos 1502 71 2 1200 | 11.3 157.7 185 950 11 / 2 0000 15.4 153.1 DISP
A T R Tropical Storm Bavi 1503 11 / 3 1200 7.2 168.1 85 990 17 / 3 1800 15.7 1334 DISP
TR e EE S Super Typhoon Maysak 1504 27 / 3 0000 6.7 158.1 230 910 5/ 4 1200 18.2 119.8 DISP
NI T\ S TR Tropical Storm Haishen 1505 3/ 4 1200 8.4 154.7 75 990 6 / 4 0600 9.0 150.7 DISP
R Re R AL E Super Typhoon Noul 1506 3 /5 1200 9.0 1413 220 910 12 /' 5 0000| 28.0 128.3 XT
HraEeE 88K |Super Typhoon Dolphin 1507 8 / 5 0000 3.5 161.8 205 925 20 / 5 0600 30.0 146.3 XT
N i A Tropical Storm Kujira 1508 20 / 6 0600 | 15.2 111.8 85 980 24 | 6 1800 21.8 106.1 DISP
R EE RS Super Typhoon Chan-hom 1509 30 / 6 1200 9.6 160.0 195 930 12 / 7 1200| 36.7 124.8 XT
JgEGE ST Typhoon Linfa 1510 2 [/ 7 0600 | 14.6 128.7 140 960 9 / 7 1800 225 113.0 DISP
HEEReEUR R Super Typhoon Nangka 1511 3 /7 1200] 9.2 1718 220 920 17 / 7 1200 36.2 135.2 XT
JHE SRS TS i Typhoon Halola 1512 13 / 7 0000 | 13.1 1795 145 955 26 / 7 1200] 33.6 129.9 DISP
e EgRHZE  |Super Typhoon Soudelor 1513 30 / 7 0000 | 13.6 160.7 240 905 9 / 8 1200 27.7 116.3 DISP
BT ESEENIIE | Tropical Storm Molave 1514 7 1 8 1200 | 23.9 146.7 85 988 13 / 8 0600 35.9 155.3 XT
HoaEeE e |Super Typhoon Atsani 1516 14 / 8 0600 | 15.0 163.0 220 915 25 |/ 8 0600 38.0 157.4 XT
e E AR Super Typhoon Goni 1515 14 / 8 1200 | 12.7 149.1 195 930 25 / 8 1800 37.7 133.0 XT
oER e Severe Typhoon Kilo 1517 1/ 9 1800 | 23.8 179.9 155 950 11 / 9 0000| 387 1475 XT
SRS S5 875 | Severe Tropical Storm Etau 1518 6 / 9 1800 | 21.6 1388 90 988 9 /9 0600| 37.0 1365 XT
B RS BAER S |Tropical Depression Vamco 1519 13 / 9 0600 | 158 112.2 55 996 14 /9 1800 154 1075 DISP
o& e R 20T Severe Typhoon Krovanh 1520 14 / 9 1800 | 17.1 1519 155 950 20 / 9 1200 33.9 149.1 XT
TR e E AR Super Typhoon Dujuan 1521 22 / 9 1200 | 17.7 140.0 210 920 29 / 9 0900 25.7 117.2 DISP
SEEEAT Severe Typhoon Mujigae 1522 1 / 10 0600 | 14.7 1237 175 940 5 / 10 0000 23.2 1083 DISP
SR SR [ %2 2 |Severe Tropical Storm Choi-wan| 1523 2 / 10 1200 | 18.9 166.6 110 975 7 / 10 1800 37.2 150.4 XT
R e 5 B Super Typhoon Koppu 1524 | 13 / 10 0000 | 15.6 1426 205 925 21 / 10 0000 | 195 121.7 DISP
R E AT Super Typhoon Champi 1525 13 / 10 0600 | 13.0 160.2 195 935 24 |/ 10 1800 29.5 155.2 XT
TR EEAE Super Typhoon In-fa 1526 17 / 11 0000 4.2 1629 185 935 26 / 11 0000 224 1384 XT
o8 e S F ] Severe Typhoon Melor 1527 11 / 12 0600 8.9 138.0 175 945 16 / 12 1800 14.0 119.3 DISP
"B B b O S

" Times are given in UTC.

V.
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TABLE 4.2 TROPICAL CYCLONE WARNINGS FOR SHIPPING ISSUED IN 2015

ST H A R R

o o Date and time of issue of 3B
EORAE HRES RREE (ZINF)
B RHE Tropical cyclone No. of First warning Last warning Duration
warnings | I/ A6 BERET| BEAfG B§RTT [ (hours)
issued |Date/Month Time"|Date/Month Time*
G E K TR Typhoon Mekkhala 12 17/1 1500 19/1 0000 33
IR EeEEIF T Super Typhoon Maysak 16 4/4 0900 6/4 0000 39
R e 4T B Super Typhoon Noul 21 9/5 0900| 11/5 1800 57
* I 2 * Tropical Storm Kujira 33 20/6  1200| 24/6 1200 9%
* HgEGETD * Typhoon Linfa 51 3/7 1800 9/7 1500 141
R G R RS Super Typhoon Chan-hom 12 10/7 0600 | 11/7 1200 30
e R AR 2R Super Typhoon Soudelor 19 718 0600 9/8 0600 48
TR omEe E AR Super Typhoon Goni 31 20/8 0300 23/8 2100 90
B EREES Tropical Depression Vamco 12 13/9 0900 14/9 1800 33
B oG e fE - FE Super Typhoon Dujuan 15 2719 1800 29 /9 0900 39
* GG R * Severe Typhoon Mujigae 30 1/10 0900 4/10 2100 84
HEnr e E B Super Typhoon Koppu 39 16 /10 1800 21/10 1200 114
S e A Severe Typhoon Melor 25 14 /12 0600 17/12 0600 72
3t Total 316 876

* BB RES [ BUOR

* IR ot e e -

BRIV RIES EE95 -
* Tropical cyclones for which tropical cyclone warning signals were issued in Hong Kong.

" Times are given in UTC.




=43
TABLE 4.3

76

WARNING BULLETINS ISSUED IN 2015

E TR AR R RS S (5 5 R B H A
TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG AND NUMBER OF

5% SUMMARY
{Z9% Signal #Eg No. of occasions 4BA%E Total duration
i h 43 min
1 4 81 20
3 3 50 0
8 Pgdt Nw 1 5 30
8 PR SW 0 0 0
8 ®JL NE 0 0 0
8 BiFg SE 0 0 0
9 0 0 0
10 0 0 0
#t Total 8 136 50
=¢1E DETAILS
B 2 HU¥
R IE HIREL Z9% Issued Cancelled
Tropical cyclone No.ofwarning |  Signal | HEWA | R | BEUAG | R
bulletins issued Date/Month| Time™ |Date/Month| Time
BT R 35 1 21/06 21:40 23/06 07:40
Tropical Storm Kujira
1 08/07 07:40 09/07 08:40
e R A 54 3 09/07 08:40 09/07 16:40
Typhoon Linfa 8 FHIk NW 09/07 16:40 09/07 22:10
3 09/07 22:10 10/07 05:50
SR e RS0 62 1 02/10 20:40 03/10 10:20
Severe Typhoon Mujigae 3 03/10 10:20 04/10 20:40
1 04/10 20:40 05/10 05:20

* BB (Rt SRR VNG )

* Hong Kong Time (UTC + 8 hours)
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4.4 —IANE T RS R RIS & (S SRS I R ik By
TABLE 4.4 FREQUENCY AND TOTAL DURATION OF DISPLAY OF TROPICAL CYCLONE
WARNING SIGNALS : 1956-2015

N L KRR
. Signals | 4 5 | 8PHIE|8VhR [ BFRIE | 87HE | 4 10 | Total duration
Efpy S NW SW NE SE B
Year ~ h  min
1956 5 4 0 0 0 0 0 0 191 25
1957 2 9 1 1 2 2 0 1 29545
1958 4 5 0 0 1 0 0 0 214 5
1959 1 1 0 0 0 0 0 0 36 35
1960 11 7 0 2 2 2 1 1 432 35
1961 6 7 1 2 1 0 1 1 192 55
1962 4 3 0 1 1 0 1 1 158 10
1963 4 5 0 0 1 0 0 0 175 50
1964 11 14 1 3 5 3 3 2 570 15
1965 7 6 0 0 1 1 0 0 239 40
1966 6 5 0 0 2 2 0 0 284 40
1967 8 6 0 0 2 1 0 0 339 10
1968 7 7 0 1 1 0 1 1 290 10
1969 4 2 0 0 0 0 0 0 110 15
1970 6 8 2 1 2 0 0 0 286 45
1971 9 10 1 3 2 2 1 1 323 25
1972 8 6 0 0 1 1 0 0 288 20
1973 8 6 1 1 1 0 1 0 416 50
1974 12 10 0 0 2 1 1 0 525 20
1975 8 6 1 0 0 1 1 1 292 20
1976 6 6 0 0 1 2 0 0 351 30
1977 8 6 0 0 1 0 0 0 395 10
1978 8 9 1 1 3 2 0 0 462 10
1979 5 5 1 0 2 2 1 1 281 15
1980 10 8 0 0 1 1 0 0 414 5
1981 5 4 0 0 1 1 0 0 202 20
1982 7 4 0 0 0 0 0 0 247 35
1983 8 7 0 1 2 2 1 1 289 42
1984 6 6 0 0 1 0 0 0 280 2
1985 5 4 1 0 0 1 0 0 193 35
1986 6 7 0 1 1 0 0 0 305 0
1987 6 1 0 0 0 0 0 0 165 45
1988 6 4 0 0 0 0 0 0 204 10
1989 7 8 0 0 2 2 0 0 306 10
1990 6 4 0 0 0 0 0 0 245 10
1991 8 6 0 0 1 1 0 0 349 55
1992 5 5 0 0 T T 0 0 67 5
1993 8 9 0 0 2 4 0 0 325 40
1994 4 3 0 0 0 0 0 0 138 10
1995 8 6 2 2 1 1 0 0 348 50
1996 7 2 0 0 0 1 0 0 189 0
1997 2 3 0 1 1 0 1 0 97 30
1998 5 2 0 0 0 0 0 0 188 35
1999 10 13 4 3 2 0 2 1 520 0
2000 7 3 0 0 0 0 0 0 329 5
2001 6 6 1 1 2 1 0 0 253 35
2002 3 2 0 0 0 1 0 0 144 25
2003 4 5 1 1 1 1 1 0 158 0
2004 3 2 1 1 1 0 0 0 77 35
2005 3 1 0 0 0 0 0 0 142 45
2006 10 3 0 0 0 0 0 0 317 50
2007 4 3 0 1 0 0 0 0 86 50
2008 8 9 2 2 3 2 1 0 347 0
2009 13 9 1 1 1 2 1 0 255 30
2010 8 3 0 0 0 0 0 0 220 0
2011 8 5 0 0 0 1 0 0 213 0
2012 9 7 0 0 2 3 1 1 252 45
2013 10 7 1 1 0 1 0 0 292 50
2014 6 3 0 0 0 1 0 0 145 45
2015 4 3 1 0 0 0 0 0 136 50
3t Total 395 330 25 32 60 50 20 13 15706 39
315 Mean 6.6 55 0.4 0.5 1.0 0.8 0.3 0.2 261 47
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TABLE 4.5 ANNUAL NUMBER OF TROPICAL CYCLONES IN HONG KONG'S AREA OF RESPONSIBILITY
AND THE NUMBER THAT NECESSITATED THE DISPLAY OF TROPICAL CYCLONE
WARNING SIGNALS IN HONG KONG : 1956-2015

FE03 FEMN TR EHE NPT RIS | S5 BRI G R E R AT RS &5 WA REdE
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
£$5 Mean 155 5.9
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TABLE 46 DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956-2015
BRI (SR lindEg
KEY Duration of each occasion Total duration per year
55k Number g a3 -aaT) iy a3 o
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions | HF vay FE vay FE vay FE vas FE Ay FE vas
h min h min h min h min h min h min
~5ch‘;§_u\ £ 366 42 55 161 0 4 30 261 47 570 15 36 35
1 or higher
(BeREZE (B EsR B
Tilda, 1964) | T.D., 2000) (1964) (1959)
:ﬁﬁ_u‘ £ 244 29 26 124 15 4 5 119 41 306 35 15 5
3 or higher
(H5EEMary, (B {ESRUER
1960) T.D., 2006) (1974) (2004)
/ wm_u £ 88 14 36 66 50 2 40 21 24 100 55 0 0
8 or higher
(FEREMary, | (ZEPEWynne,
1960) 1984) (1964)
8 Fedt NwW 25 5 47 15 45 1 30 2 24 18 0 0 o0
8 PhEg SW 32 4 56 10 45 2 0 2 38 16 10 0 0
8 ®JL NE 60 7 4 35 35 1 35 7 M 40 20 0 0
8 B g SE 50 7 32 21 45 0 20 6 16 31 15 0 0
ﬂ’ﬂm_” £ 21 6 54 12 25 2 0 2 25 19 25 0 0
9 or higher
(&JveYork, | (H:FHEDujuan,
1999) 2003) (1964)
+5% 10 13 6 17 11 0 2 30 1 22 12 10 0 0
(&ysiYork,  (EREHT
1999) Alice, 1961) (1964)

it + () WA RIS SCsRAI BV RUiE 4 f8 S -

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




*® 47 —E TR R EE AR A RSB E
TABLE47 A SUMMARY OF METEOROLOGICAL OBSERVATIONS RECORDED IN HONG KONG DURING THE PASSAGES OF TROPICAL CYCLONES IN 2015

BRI R AR

Nearest approach to Hong Kong

HHER L BRI
YRR (E TR
Minimum M.S.L. pressure (hPa)
at the Hong Kong Observatory

RREFFCK)

Maximum storm surge (metres)

BTN —
T fliEt &
Name of g | PP LR Wi . - e | .
tropical cyclone Ay | B8 | esps Fifir (AE) &%Jﬁ (ELEERS) Ay | B R Inst. 0 R patiy KERE | KiE | ReEH | #EE
it 3 ™ " . H 3 — 53 A . ; .
Month | Date | Hour* | Direction | Distance (ZEE/NE) Es_tlr_nated Month | Date Hour* B/ | Quarry Shek Pik Tai Miu | Tai Po | Tsim I?’el Waglan
(km) Movement minimum Hourly Bay Wan Kau Tsui Island
(km/h) central
pressure (hPa)
16:04 - 17:40# | 1001.7
R A 2 6 22 16 P 510 Pat It 20 988 6 22 0.24 - 0.20 0.31 0.18 0.29
Tropical Storm Kujira SwW NNW ' ' ' ' '
18:00 1001.8
16:21-17:36# | 993.8
e fE AT it [ElEaR ] )
Typhoon Linfa 7 9 21 N 50 WSW 21 994 7 9 0.42 0.41 0.45 0.31 0.48
17:00 993.8
15:37 1009.7
SR BE R [fEaR e [iER R
Severe Typhoon Mujigae 10 3 21 SSW 320 WNW 22 960 10 3 0.47 0.58 0.45 0.53 0.64 0.39
15:00, 16:00 | 1010.0

* ESBIR (IR RE U NE)
# I PR S AR
- REER

* Hong Kong Time (UTC + 8 hours)
# First and last time recorded

- data not available

08



F4T  (8) TABLE 4.7  (cont'd)
B =007 $8 V-5 i 1) o JEL 2R B e 1077 $8 V25 i ] o JEL 2R e ek ) o JL 22
B RE (A=ES NS (ANEE/NE) (NN
S FH By Maximum 60-min mean Maximum 10-min mean Maximum gust peak speed in
Name of Month wind in points and km/h wind in points and km/h km/h with direction in points
tropical cyclone A TR TS A TR RS s BRI RS
Hong Kong Hong Kong Hong Kong
King's Park International | Waglan Island King's Park International | Waglan Island | King's Park International | Waglan Island
Airport Airport Airport
o R,
SRR o |HAIEA o | WA o) | KPH o | WK )| iy g | RREIRE g | ) |HEER o, | KE g
Tropical Storm Kujira ESE ESE SE ESE o SSE ESE ESE SE
SSE, ESE
S MR,
IR T ;| o PRI 45| oy | REEIEH 0| PR o | B 55| R g |bEL o |7 g
Typhoon Linfa ESE NNW E ESE NNW ESE E NNW ESE E
SERRE L HE R,
R RER LR A R R RER LR L] =] FRALRER
Sevi;leu;gggoon 10 EiﬁéE 30 ESE 47 ENE 72 ESE 34 ESE 62 ENE 79 SE 70 SE 77 ENE 96

18
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TABLE 4.8.1 RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM
OF HONG KONG IN 2015
B FEHEALT
FEBO00/5 5 TR EHEGTTHREEN)
| N ATEEEA Rainfall at the Hong Kong Observatory (mm)
N SRNE Period when tropical
oy cyclone within 600 km (i) (i) (iii) (iv) (i) + (iv)
Name of of HongKong  |{E#6005 M| T, 2% | T, 2% | #T, 2% $t Total
tropical cyclone (T, — Ty within 600 km F24/NIE | HY48/NEFY | ANT2/NEF A T, —
HHA/A{y  BEfE* | of Hong Kong | 24-hour period|48-hour period|72-hour period| (T,+72 /)N hours)
Date/Month  Time* (T Ty after T, after T, after T,
B R A (T)) 22/6 0600
- 58.6 14.8 29.6 52.9 1115
Tropical Storm Kujira (T,) 23/6 1000
Jitg G A (T) 7/7 0000
) - 2.0 24.3 24.3 24.3 26.3
Typhoon Linfa (T,) 10/7 0200
R E R AR (T) 8/8 2200
Super Typhoon - 0.0 35.1 51.9 51.9 51.9
Soudelor (T,) 9/8 1700
RS | (T) 29/9 0900
) - 0.0 0.0 0.3 0.3 0.3
Super Typhoon Dujuan (T,) 29/9 1700
SEEEFAT (T) 3/10 0000
Severe Typhoon - 91.1 20.9 63.4 65.5 156.6
Mujigae (T,) 5/10 0700
£ Total 346.6

S RGeS I IVANAN: S DI
Ty - BRI S R B 75 600/ LG (R PR (] -
To - BV SRTEAE T 5600, B G R A M H sl b 3% s B R ] -

* Hong Kong Time (UTC +8hours) .
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.
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TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884-1939, 1947-2015)

B RiE FRRILGHSHIRE(ER)
Tropical Cyclone Rainfall at the Hong Kong Observatory (mm)
0) (if) (iii) (iv) (i) + (iv)
FERHBOOONERN TET, 21BN TET, Z&H 18 T, Z1&H 3% Total
i B Pgo within 600 km 24 /NI 48 /NIE N 72 /N T, —
Year Month Name of Hong Kong 24-hour period ~ 48-hour period =~ 72-hour period | (T,*+72 /]NE hours)
(T,—T,) after T, after T, after T,
1999 8 &4 Sam 368.1 178.9 248.1 248.4 616.5
1926 7 meEREE T.C 348 % 534.0 # 561.1 * 562.2 % 597.0
1916 6 mEgENE T.C 4948 # 2797 59.4 # 67.2 % 562.0
1965 9 ZHET  Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 T Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 Zf&  Ellen 90.7 394.2 421.0 425.4 516.1
1993 9 &% Dot 459.6 37.9 37.9 37.9 497.5
1982 8 B Dot 41.2 3225 403.1 450.5 491.7
1995 8 T Helen 2414 146.2 235.2 2395 480.9
1904 8 #ussZiE T.C. 4465 # 0.0%# 37# 26.7 * 4732

Ty - BV RE E KB E 600/ B # R A YRR -
B SR AE 7 7600 EEL G R P A SR R 2 i R R ]

B — R — LAV ET RE - W)U E BN EE600A BEIEINHIH T/ - KRGS GHIZEHMNE
N Z (V)RR -2 =RERVHNE -

T,-

#

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

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

#

For years prior to 1961, column (i) is the sum of daily rainfall on those days when a tropical cyclone was centred within
600 km of Hong Kong, columns (ii) to (iv) show respectively the accumulated daily rainfall on the following one to three

days.
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TABLE 49 TYPHOONS REQUIRING THE ISSUING OF THE HURRICANE SIGNAL NO. 10 DURING THE PERIOD 1946-2015
R
g PRGN T AR Hit 560 77§81 49 i [ 2 J e PR 6 e 72
L% Nearest approach (B IET) (A HENE) (DN
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 FEHE Rt R
HEVAG F6r J5f (Q8) |50 B | SERE 54 5 # WS =M REWL M FERXE st 15 # TS M REW B
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 17 1946 El 70 985.7 sk - - - - - . . _
s NE
T | 22 /9 1957 i) 55 986.2 984.3 |HEifRE 115 - HElRE 72 #H 113 - - #Hoo187 gibfms 158 | HIL{mH 185 - - -
Gloria SW ESE ESE E E ENE ENE
i 9 /6 1960 | PHdL{wmPS 10 974.3 9738 |Hifmr 96 - HifRrE 92 PHREfRRE 112 - - HrfREE 191 HEE 164 7aEfER 194 - - -
Mary WNW SSE SSE SSW SSE SE SSW
EREHT 19 /5 1961 0 981.6 9811 |tz 83 - ES 70  HEfREH 90  #HLRE#H 76 - - #H 166 HALfRH 139 vER 128 Hb{RsH 135 -
Alice ENE E ESE ENE E ENE sw ENE
piiE 11/9 1962 PHRA{RRT 20 955.1 953.2 it 133 - J& 108 pEdt 148 pEdk 118 A 189 - dt 259 db 229 pgdtfRdb 216 pedE 232 RS 284 -
Wanda SSW N N NW NW SE N N NNW NW ESE
Fit 5 /9 1964  pERE 30 971.0 968.2 #0110 - Jb 118 HibfEE 148 HIL 113 HERE 167 - sdbfRIL 227 FElk 203 ¥ 230 HbRIL 216 268 -
Ruby SW E N ENE NE ESE NNE NW E NNE E
R 13 /10 1964 &= 35 978.9 977.3 |pdtfmit 88 - it 67 it 117 pEdbfRdt 96 sbfRdL 157 - it 175 ik 198 it 184  pELfEPE 205 b 220 -
Dot E NNW N N NNW NNE N N WNW NE
- 21 /8 1968 0 968.7 968.6 it 68 - it 75 HUbfRIL 124 EREfREE 90 sUILRAL 126 - ik 133 Jb 151 b 209 pERE(RES 167 #bfRdL 203 -
Shirley N N NNE Ssw NNE N N NE SSW NNE
[ 17 /8 1971 | PERE{mPY 20 984.5 982.8 103 - SR 122 HEEfRSR 140 R 131 i 148 - SRR 224 SRS 211 HERfRE 189 R 194 i 221 -
Rose wsw SE SE ESE SE S ESE ESE ESE SE s
ik 14 /10 1975 i 50 996.4 996.2 |HALiRHE 58 d& 75 PEILfRIL 67  HdbfRIL 118 it 106 Ak 130 pFEdLfRIL 118 #dh 140 it 137 it 140 | HALfRHE 176 #db 158 mdbfmdt 180 L 167
Elsie S ENE N NNW NNE N NE NNW NE N N ENE NE NNE NE
HH 2 /8 1979 | pdbfmdL 10 961.8 961.6 75 75 pEdLmEE 79 7§ 115 p5E 144 pEfER 117 pedE 115 i 108 P8 175 pEdLfmP 166 pEALRPS 182 pHRg 198 | pHpEfmpg 185 PHL{miE 229 7§ 167
Hope NNW w WNW w SwW SSW NW w w WNW WNW sw WSW WNW w
Effy 9 /9 1983  pHAE 45 983.9 983.1 £ 92 ¥ 88 112 HERHE 169 HERHE 171 * 126 ] 137 Wo185 * 167 203 ¥ 227 HpE(RES 238 LR 218 F 220%
Ellen SW E E E ESE ESE E S E E E E SSE ENE S
@5 16 /9 1999 VEEdfRRS 20 976.8 976.1 # 63 d& 68 HbfRIL 59 | HALfRIL 153 | HdbfRIL 113 - - # 137 HdbfRIb 149 bfRE 142 HLfRIE 234 s 182 - -
York SSW E N NNE NNE NNE E NNE ENE NNE NE
R 24 /7 2012 i) 100 986.3 986.0 H 56 EREfRE 56 HEfmE 70 5 108 FpEEfmE 128 #H 117 sl 92 |sEpEEfmE 117 HEEfRE 110 E4 135 HpEfmE 149 o 184 HpgfmE 166 HIL 155
Vicente SW E ESE ESE E ESE E NE ESE ESE E ESE E ESE NE

# BEETEEIERSER IR - BUEWRASIER—UL/FE AN HEIR « BUEHRESR— UL/ LA 19 H BaELE -
# With the moving of the Hong Kong International Airport to Chek Lap Kok, the meteorological office at Kai Tak was closed on 6 July 1998. Kai Tak anemometer station started operation on 4 September 1998.
* gt R SR E R HRR -
* estimated, exceeding upper limit of anemogram.
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TABLE 4.10 DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG IN 2015

VB e efftak (HEBT)
Damage in physical terms Damage in monetary terms (million HK$)
B RIE AT EEG LR R
Name of tropical cyclone | Month e s N () ANHZER (R) - RHEERR ) . AR | AR | RAYEE . i
A :i?:al\ture Public works Public utilities i?;%im(ﬁ; Landslip and A %iure Public works Public Private In]d:ufr T(;Eal
g facilities (site) (site) perty collapse of slope | ~9 facilities utilities | property y
(case)
B i AFEEA
Tropical Storm Kujira 6 Public bus: 2 0.00157 0.00157
G 7 W% Road: 1 )
Typhoon Linfa Bz8f Fender: 7
GG AL HEES; AEL
Severe Typhoon Mujigae 10 Playground: 1 Public bus: 24 ! 0.05009 0.05009

izt © EREAAREUTEI T ARt - FRI2% T A RE EAHEREE -

N.B.: Based on information supplied by relevant government departments and public utility companies. Damage reports in the local press were also examined and collated.
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TABLE 4.11 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960-2015
ZRBIES | ZE
BEAUE | BAVME [ FINME
oy HER/ Ay Name of BVERIE | SEC AR | KHEAR | ZIEAE Rsfn #H HH
Year Date / Month tropical cyclone e Persons Persons Persons | Ocean-going | Small craft | Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1960 | 4/6 - 12/6 T. Mary TG 45 11 127 6 352 462
1961 | 17/5 - 21 /5 T.  Alice T 4 0 20 * * *
7/9 - 10/9 | ST.S. Olga HE 7 0 0 0 1 0
1962 | 28/8 - 21/9 T. Wanda plehe 130 53 * 36 1297 756
1963 | 1/9 - 9/9 T. Faye JEMH 3 0 51 0 2 0
1964 | 26 /5 - 281/5 T. Viola 4k B 0 0 41 5 18 18
2/8 - 91/8 T. lda T 5 4 56 3 7 60
2/9 - 6/9 T. Ruby Fatt 38 6 300 20 32 282
479 - 10/9 T.  Sally FHH] 9 0 24 0 0 0
7 /10 - 13 /10 T. Dot B 26 10 85 2 31 59
1965 | 6/7 - 16/7 T.  Freda AR e 2 0 16 0 1 0
25/9 - 28/9 T.S. Agnes EAHT 5 0 3 0 0 0
1966 | 12/7 - 14/7 | STS. Lola E 1 0 6 0 * 6
1967 | 19/8 - 22/8 | STS. Kate i 0 0 3 3 1 0
1968 | 17/8 - 221/8 T.  Shirley ERE 0 0 4 1 * 3
1969 | 22/7 - 2917 T. Viola YEBRAT 0 0 0 0 3 0
1970 | 1/8 - 31/8 T.D. - - 2" 0 0 0 0 0
8/9 - 14/9 T. Georgia s 0 0 0 2 0 *
1971 | 15/6 - 18/6 T. Freda TEYESE 2 0 30 8 0 0
16/7 - 2217 T.  Lucy B 0 0 38 10 2 13
10/8 - 17/8 T. Rose Tkt 110 5 286 33 303 *
1972 | 4/11- 9/11 T. Pamela T2 1 0 8 3 0 0
1973 | 141/7 - 201/7 T. Dot e 1 0 38 14 * *
1974 | 716 - 141/6 T. Dinah A 0 0 0 1 * *
18/7 - 2217 T vy BE[E 0 0 0 2 * *
15 /10 - 19 /10 T.  Carmen =] 1 0 0 5 * *
21 /10 - 27 /10 T. Della B 0 0 0 2 * *
1975 | 10/8 - 14 /8 T.D. - - 2 1 0 3 1 *
9 /10 - 14 /10 T. Elsie B 0 0 46 7 2 1
16 /10 - 23 /10 | S.T.S. Flossie TR 0 0 0 1 * *
1976 | 221/6 - 417 T. Ruby F&LL 3 2 2 0 0 0
21/7 - 26/7 | S.T.S. Violet HEBAF] 2 1 1 0 0 0
5/8 - 6/8 | ST.S. Clara = 0 0 4 0 0 0
21/8 - 2418 T.S. Ellen By 27 3 65 0 4 7
15/9 - 21/9 T. lris EHIT 0 0 27 6 0 1
1977 | 417 - 617 T.D. - - 0 0 2 0 0 0
3/9 - 5/9 T.S. Carla 7= 0 0 1 1 0 0
22/9 - 25/9 | S.T.S. Freda TEAEEE 1 0 37 2 0 0
1978 | 24 /7 - 30/7 | ST.S. Agnes EAHT 3 0 134 0 25 42
9/8 - 121/8 T.S. Bonnie 4 0 0 0 2 0 0
23/8 - 28/8 | S.T.S. Elaine 8 1 0 51 8 5 8
22/9 - 26/9 | S.T.S. Kit =i 0 7 0 0 1 0
7110 - 16 /10 | S.T.S. Nina b 0 0 2 0 0 0
17 /10 - 29 /10 T. Rita A 0 0 3 1 5 0
1979 | 1/7 - 61/7 T. Ellis EFIHT 0 0 0 0 2 0
26/7 - 30/7 T.S. Gordon K& 0 0 0 0 2 0
28/7 - 31/8 T.  Hope =1 12 0 260 29 167 207
6/8 - 91/8 T.D. - - 0 0 0 0 3 0
16/9 - 24/9 [ ST.S. Mac S 1 0 67 2 12 0
1980 | 5/7 - 12/7 | ST.S. lda g 0 0 0 1 0 0
18 /7 - 23/7 T. Joe P 2 1 59 4 0 1
20/7 - 2817 T. Kim HE 0 0 0 0 2 1
29/10- 2/11 | T.S. Cary FH 0 0 0 0 0 2
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TABLE 4.11 (cont'd)
ZHBAE | ZEMHEIH
MR | FUU/ME | AN
Epy HiH/ B Name of BEsENE | SEC AR | KHEAR | 2GR RS #H #H
Year Date / Month tropical cyclone 7% Persons Persons Persons | Ocean-going | Small craft | Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1981 | 3/7 - 7/7 | STS. Lynn M 0 0 32 0 0 3
1982 | 27/6 - 217 T.S. Tess LIS 0 0 16 0 1 0
2217 - 30/7 T. Andy i 0 0 0 0 0 1
5/9 - 16/9 T. Irving [Fie 0 0 0 0 0 2
1983 | 12/7 - 19/7 T. Vera 4EA 0 0 0 0 1 0
29/8 - 9/9 T. Ellen By 10 12 333 44 135 225
10 /10 - 14 /10 T. Joe B 0 0 58 2 0 3
20 /10 - 26 /10 | S.T.S. Lex Ji+ 0 0 0 0 0 1
1984 | 27/8 - 719 T. ke e 0 0 1 0 0 0
1985 | 19/6 - 25/6 T. Hal haNe] 0 1 13 0 4 2
1/9 - 719 T.  Tess sk 2 0 12 6 1 3
13 /10 - 22 /10 T. Dot 8RS 0 0 1 0 0 0
1986 | 3/7 - 12/7 T.  Peggy fitiE 1 0 26 3 0 3
9/8 - 121/8 T.D. - - 0 0 3 0 1 5
18/8 - 6/9 T. Wayne =45 3 1 15" 0 3 0
11 /10 - 19 /10 T. Ellen By 0 0 4 1 2 1
1987 | 16 /10 - 27 /10 T. Lynn M 0 0 1 0 0 0
1988 | 14/7 - 20/7 T.  Warren HEffy 0 1 12 1 2 1
19/9 - 22/9 T Kit i 0 0 0 0 0 1
18 /10 - 23 /10 T. Pat [/sEST 2 0 1 0 0 0
21 /10 - 29 /10 T.  Ruby gt 0 0 4 0 0 0
1989 | 16 /5 - 21 /5 T. Brenda Kip=3 6 1 119 0 3 5
11/7 - 19/7 T. Gordon 5 2 0 31 1 0 8
8 /10 - 14 /10 T. Dan FHE 0 0 0 1 0 1
1990 | 15/5 - 19/5 T. Marian HEREZ 0 0 0 0 0 1
15/6 - 19/6 | S.T.S. Nathan e 5 1 1 1 0 2
21/6 - 30/6 T.  Percy 175 1 0 0 0 0 0
27/7 - 31/7 | S.T.S. Tasha B 0 0 1 0 1 0
25/8 - 30/8 T.  Becky Hil 0 1 0 0 0 0
10/9 - 20/9 T. Ed E 0 0 1 0 0 0
1991 | 15/7 - 20177 T.  Amy E 0 0 1 1 0 2
20/7 - 24/7 | S.T.S. Brendan ifws 0 0 17 1 1 13
13/8 - 18/8 T.  Fred EEE 0 0 0 0 1 0
1992 | 9/7 - 1417 T. Eli HE 0 0 23 0 0 1
17/7 - 1817 T.S. Faye JEM 2 0 24 1 0 3
19/7 - 23/7 | STS. Gary pijiEss 0 0 18 2 0 0
1993 | 21/6 - 28 /6 T.  Koryn =ik 0 0 183 0 0 2
16/8 - 21/8 T. Tasha ESus 0 0 35 0 0 7
9/9 - 14/9 T. Abe TH 1 0 0 0 0 0
15/9 - 17/9 | S.T.S. Becky HiE 1 0 130 0 0 10
23/9 - 2719 T. Dot B 0 1 48 0 1 0
28/10 - 5/11 T Ira Y 2 0 30 0 1 0
1994 | 23/6 - 25/6 T.S. Sharon YHEA 0 0 5 0 1 1
25/8 - 29/8 | S.T.S. Harry EHH 1 0 2 0 0 2
1995 | 7/8 - 12/8 | S.T.S. Helen T 3 0 35 0 0 0
25/8 - 11/9 T. Kent B 0 0 5 0 0 0
28/9 - 4/10 T.  Sibyl e 0 0 14 0 0 0
199 | 5/9 - 10/9 T. Sally FHHI 2 0 4 0 0 0
18/9 - 23/9 | S.T.S. Willie FF] 0 1 0 0 0 0
1997 | 31/7 - 31/8 T.  Victor Kidnkse 1 0 58 0 0 0
20/8 - 23/8 T. Zita 5 0 0 3 0 0 0
1998 | 7/8 - 11/8 | S.T.S. Penny [ 1 0 1 0 0 0
12/9 - 141/9 T.D. - - 0 0 10 0 0 0
15 /10 - 27 /10 T. Babs Bkk 0 0 14 0 0 0
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TABLE 4.11 (cont'd)
ZHRAE | ZEMHEIH
HEHCE | FUUME | AN
oy HIR/ At Name of BVEREE | SET S | ML | 2 A FEAA #H #H
Year Date / Month tropical cyclone B2 Persons | Persons | Persons | Ocean-going | Small craft | Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1999 [ 2874 - 21/5 T. Leo I 0 0 14 0 0 0
2/6 - 816 T.  Maggie 5 0 0 5 0 2 0
25/7 - 2817 TS. - - 0 0 18 0 0 0
19/8 - 23/8 T. Sam PRl 4 0 328 0 0 0
12/9 - 17179 T.  York &5 2 0 500 3 * *
24/9 - 26/9 | ST.S. Cam b 1 0 23 0 0 0
2000 | 15/7 - 16 /7 | T.D. - - 0 1 6 0 0 0
27/8 - 1/9 | ST.S. Maria HEAEH 2 0 0 0 0 0
5/9 - 10/9 T.  Wukong B2 0 0 1 0 0 1
2001 | 30/6 - 3/7 T.  Durian Feahi 0 0 1 0 0 0
1/7 - 817 T.  Utor = 1 0 1 0 1 0
23/7 - 2617 T.  Yutu ER 0 0 10 0 0 0
28/8 - 11/9 T.S. Fitow E{=3 2 0 0 0 0 0
2002 | 15/8 - 20/8 | S.T.S. Vongfong | =i 0 0 2 0 0 1
10/9 - 13/9 | S.T.S. Hagupit AL 0 0 32 0 0 3
2003 | 16 /7 - 23/7 | S.T.S. Koni K 0 0 15 0 0 0
17/7 - 2517 T.  Imbudo FARER 1 0 45 0 2 8
17 /8 - 26/8 T. Krovanh FLEEHE 0 0 11 0 0 2
29/8 - 3/9 T.  Dujuan fn: ) 0 4 24 0 1 4
2004 | 14/7 - 16 /7 T.S. Kompasu = 0 0 12 0 0 0
2005 | 10/8 -14 /8 | S.T.S. Sanvu B 0 0 0 0 0 1
16/9 - 19/9 T.S. Vicente B 2 0 0 0 0 0
21/9 - 2819 T.  Damrey A 0 0 5 0 0 1
2006 | 9/5 - 18/5 T.  Chanchu Bk 0 0 6 0 1 0
2716 - 29/6 T.S. Jelawat e 1 0 0 0 0 0
31/7 - 4/8 T.  Prapiroon | JREEZZ 0 0 8 0 1 4
6/8 - 10/8 | S.T.S. Bopha 55 0 0 0 0 0 1
23/8 - 25/8 | T.D. - 0 0 0 0 0 1
12/9 - 13/9 | TD. - - 0 0 1 0 0 0
27/10- 6/11| T. Cimaron FEEE & 0 0 4 0 0 0
2007 | 5/8 - 11/8 | S.T.S. Pabuk [/2%iR) 1 0 17 0 0 0
2008 | 15/4 - 20 /4 T.  Neoguri TEHE 0 0 2 0 0 0
18/6 - 26 /6 T.  Fengshen JE 0 0 17 0 0 0
4/8 - 8/8 | ST.S. Kammuri & 0 0 37 0 0 0
17/8 - 23/8 T.  Nuri ST 2 0 112 0 0 0
19/9 - 25/9 T.  Hagupit L 0 0 58 0 10 0
2009 | 15/7 - 19/7 T. Molave BRIk 0 0 5 0 3 0
1/8 - 9/8 | S.T.S. Goni Kig 4 0 10 0 1 0
9/9 - 12/9 T.S. Mujigae b 0 0 1 0 0 0
12/9 - 16/9 T.  Koppu E& 0 0 74 0 0 0
2010 | 19/7 - 23177 T.  Chanthu R 4 0 30 0 0 0
2011 | 18/6 - 25/6 T.S. Haima B 0 0 3 0 1 0
25/7 - 31/7 | ST.S. Nock-ten predie| 0 0 4 0 0 1
23/9 - 1/10 T.  Nesat b 0 0 26 0 1 1
2719 - 5/10 | S.T. Nalgae I 0 0 1 0 0 0
2012 | 26 /6 - 30/6 T.S.  Doksuri (AR 73] 0 0 2 0 1 0
20/7 - 2517 S.T. Vicente B 0 0 138 0 1 0
12/8 - 18/8 T. Kai-tak R 0 0 1 0 0 0
18/8 - 30/8 S.T. Tembin KFF 1 0 1 0 0 0
2013 | 9/8 - 16 /8 | SuperT. Utor T 0 1 9 0 0 0
17/9 - 23/9 |SuperT. Usagi KA 0 0 17 0 0 1
2014 | 14/6 - 15/6 T.S. Hagibis HHE 0 0 1 0 0 0
1479 - 17179 T.  Kalmaegi N 0 0 29 0 0 0
2015 | 4 NIL
sk« BRHESARMBUFRIT R AL B EER L  ERIRSE T AR FIvER R -

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.

* = g2 Data unavailable.
* g B Struck by lightning.
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TE-RHFRN B HHIET RIS FUHIEREE
TABLE 4.12 Verification of the tropical cyclone track forecasts issued by the Hong Kong Observatory in 2015

24 /NEF TR B 48 /ML E 72 /N TR B 96 /INEF TR B 120 /NEFFE MM B
s Nam.e of o %g_g@ &£ ] 24-hour forecast position | 48-hour forecast position | 72-hour forecast position | 96-hour forecast position |120-hour forecast position
PeA topical || oo [Maximuml sppgeace | gmmim s | opigsies | sl | v | msl | ommms | s | v | e
cyclone Intensity | 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
skvahr  |Mekkhala | 1501 T. 77 12 84 8 157 5 - - - -
Yz Bavi 1503 T.S. 57 2 - - - - - - - -
E3570 |Maysak 1504 SuperT. 58 13 94 9 108 6 - - - -
4L Noul 1506 SuperT. 53 23 96 19 110 15 - - - -
B8 |Dolphin 1507 SuperT. 30 7 77 5 60 - - - -
i Kujira 1508 T.S. 88 14 184 10 332 415 - -
B Chan-hom| 1509 SuperT. 67 18 151 14 254 10 418 767 4
ML Linfa 1510 T. 93 25 184 21 305 17 377 13 568 9
RFE Nangka 1511 SuperT. 63 13 102 10 104 154 6 278 4
157&4r  |Halola 1512 T. 57 9 120 6 189 236 2 - -
ffkahsE  |Soudelor 1513 SuperT. 50 15 44 11 60 78 4 168 2
KHE Goni 1515 SuperT. 47 25 73 23 95 19 141 15 297 11
& Etau 1518 S.T.S. 126 278 2 - - - - - -
0= Vamco 1519 T.D. 62 - - - - - - - -
HpE Dujuan 1521 SuperT. 54 16 84 12 147 286 6 659 4
T Mujigae 1522 S.T. 52 11 88 7 163 - - 5 -
EE Koppu 1524 SuperT. 78 23 96 19 104 15 99 11 128 7
BE Champi 1525 | SuperT. 42 144 294 272 - -
JBETE In-fa 1526 SuperT. 147 352 481 558 - -
SEH] Melor 1527 S.T. 94 16 163 12 229 246 257 2
— ri% s 121 175 242 394
TAIRES 258 196 140

Total number of forecasts

5

L. Besb s AR SRE T O L P AL4R T 2836 - BREK100 £ 140/ - B RS 5 3 LRI [ Ry i i tH 57LERF008RF ~ OB ~ 125 i 18IRFHY T SRUERE € -

2. AR B G i R B (R TN MU B EERE - BT AN -

Note:

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

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

PN R — AR IO El b itk (BTH/RE EI0E45TE ~ FREKL00
JE 2 180 FT ELAEHYELE ) YRV SRANE - HE7 VN Z AL E R 5RE FIHYAET -

B AT -
JHEJE K ez (1501) o
FEsREeEUE ST (1502) o
B EREE (1503) o3
HEEReE S b (1504) %
B JE R (1505) o
HETREEEALEE (1506) o
FEsREGE RRK (1507) "
B JE A f (1508) 97
E R EEETE (1509) o8
JiEEETE (1510) o
g E R (1511) 100
HeEIE &AL (1512) 101
R TR e EER i ZE (1513) 10
B lEF#EHITE (1514) 103
i sEEeE P2 (1516) 104
FETREEERAE (1515) 105
SRS (1517) 106
sRFUEV JE % (1518) 107
B REEER S (1519) 107
R EeERHEEE (1520) 108
HARe EAFE (1521) 105
SREE L (1522) 110
FRFUEV R EE (1523) 110
tarEmeE E EE (1524) 111
AHsEmEEEEEE (1525) 11
R e RV (1526) 113
RmEEFT (1527) 114

FEAET > EESIEU0T N PIE - B RRER (DREIVE R 945 EE3.624
HE/NE) - BTSRRI T Ry ¢ -

(a) T.D.: - B (RRER
(b) T.S.: - BNV E %

(¢) S.T.S.: - RFUENT E R
d T. - JHEJE

(e) S.T. - GRBEEE

() Super T.: e 48 G J
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Section 5 TROPICAL CYCLONE POSITION AND
INTENSITY DATA, 2015

Six-hourly position and intensity data are tabulated in this section for the following tropical
cyclones in 2015 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
Typhoon Mekkhala (1501) 92
Super Typhoon Higos (1502) 92
Tropical Storm Bavi (1503) 93
Super Typhoon Maysak (1504) 93
Tropical Storm Haishen (1505) 94
Super Typhoon Noul (1506) 95
Super Typhoon Dolphin (1507) 96
Tropical Storm Kujira (1508) 97
Super Typhoon Chan-hom (1509) 98
Typhoon Linfa (1510) 99
Super Typhoon Nangka (1511) 100
Typhoon Halola (1512) 101
Super Typhoon Soudelor (1513) 102
Tropical Storm Molave (1514) 103
Super Typhoon Atsani (1516) 104
Super Typhoon Goni (1515) 105
Severe Typhoon Kilo (1517) 106
Severe Tropical Storm Etau (1518) 107
Tropical Depression Vamco (1519) 107
Severe Typhoon Krovanh (1520) 108
Super Typhoon Dujuan (1521) 109
Severe Typhoon Mujigae (1522) 110
Severe Tropical Storm Choi-wan (1523) 110
Super Typhoon Koppu (1524) 111
Super Typhoon Champi (1525) 112
Super Typhoon In-fa (1526) 113
Severe Typhoon Melor (1527) 114

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

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

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

(e) S.T.: - severe typhoon

(f) SuperT.: - supertyphoon



R
Month

—H JAN

R
Month

—H FEB

H i
Date

13

14

15

16

17

18

H i
Date

7

10

11

BEECK FEAL(150 )R/ NI B B 5 RE

92

SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON MEKKHALA (1501)

e
(fohai tH 5E)
Time
(UTC)

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

R T (1502 KA/ N B R 5

SR

Intensity

T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
T.
T.
S.T.S.
S.T.S.
T.S.
T.S.
T.S.
T.D.
THEY
Dissipated

flET A&
LN RJER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1000
995
995
995
990
990
990
990
990
985
980
975
970
970
975
984
990
995
998
1000

it
e e JEL
CREH)
Estimated
maximum
surface
winds
(mf/s)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON HIGOS (1502)

HEF R
(fohai tH 5EE)
Time
(UTC)

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

SR

Intensity

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

T.
S.T.
SuperT.
S.T.
T.
S.T.S.
THEL
Dissipated

flET AR
L RJER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
996
992
988
985
982
982
970
970
970
965
950
965
975
988

it
e e L
CREy
Estimated
maximum
surface
winds
(mf/s)

16
21
23
25
28
31
31
36
36
36
43
52
43
33
25

dt&z
Lat.
°N

8.8

9.4

9.9
10.4
10.9
11.2
11.5
11.8
11.8
11.8
11.6
11.4
11.3
10.9
11.3
12.0
12.4
12.6
134
14.0
14.7
15.7

dt&z
Lat.
°N
11.3
11.8
12.1
12.2
12.2
12.2
12.2
12.6
12.8
13.1
13.8
14.2
14.9
15.1
154

Long.

141.8
140.8
139.9
138.4
137.4
136.2
134.7
133.4
132.0
1315
130.8
130.0
128.9
127.6
126.8
125.8
125.1
124.3
123.7
122.6
122.0
121.8

Long.

157.7
157.6
157.3
157.0
156.8
156.6
156.3
156.0
155.7
155.3
154.6
154.2
154.0
153.5
153.1
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM BAVI (1503)

e

(foh it SREF)
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

TR SIS (1500 HIE N/ NRHL B B SR RE

SR

Intensity

T.D.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
TS.
T.D.
T.D.
JHEL

Dissipated

flET AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

998
995
994
994
994
992
992
992
992
992
992
990
990
990
990
990
990
992
992
992
992
995
995
995
998
998

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON MAYSAK (1504)

e

(Toh it SREF)
Time
(UTC)

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

SR

Intensity

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

b B B B

flEHRAR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
998
998
995
990
985
980
975
970
960
960

fligt
i R
CRER)
Estimated
maximum
surface
winds
(m/s)

13
16
16
16
18
23
28
31
33
36
39
39

Jbs
Lat.
°N

7.2
7.1
7.2
8.0
8.4
8.5
8.7
9.0
9.7
10.7
11.7
12.2
12.8
13.4
13.9
14.3
135
13.5
13.3
13.9
14.6
15.0
15.2
154
154
15.7

Jbs
Lat.
°N

6.7
7.0
7.4
7.6
7.6
75
73
7.3
7.4
7.6
8.0
8.1

Long.

168.1
167.4
166.7
165.9
164.6
163.2
161.5
160.2
158.8
157.6
155.4
153.2
151.8
150.4
148.5
146.4
144.7
143.9
141.1
139.7
137.8
137.0
136.2
135.4
134.6
133.4

Long.

158.1
157.4
156.7
155.9
155.1
154.6
153.8
153.1
152.2
151.1
149.7
148.2
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON MAYSAK (1504) (CON'T)

eI
(fohah tH 5LE)

Time

(UTC)

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

B R RIS 505) RN/ NS B R 58

SR

Intensity

-

S.T.S.
S.T.S.
S.T.S.
T.S.
T.D.
T.D.
THBR
Dissipated

flET A&
LN RJER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

955
955
945
935
930
920
910
910
915
915
920
925
930
940
945
950
955
955
960
960
975
980
985
988
990
995
1000

it
e EER
CRER)
Estimated
maximum
surface
winds
(mf/s)

41
41
46
52
54
59
64
64
61
61
59
57
54
49
46
43
41
41
39
39
33
31
28
25
23
16
13

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM HAISHEN (1505)

B
(bt SREF)
Time
(UTC)

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

SR

Intensity

T.D.
T.D.
T.D.
T.S.
TS.
TS.
TS.
TS.
TS.
T.S.
T.D.
T.D.
JHEK
Dissipated

flEHRAE
RN
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
1000
1000
995
990
990
990
990
990
995
1000
1000

it
i R
CRAHD)
Estimated
maximum
surface
winds
(m/s)

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

it&z
Lat.
°N

8.4

8.8

9.0

9.4

9.6
10.0
10.2
10.3
10.7
11.2
11.6
12.0
12.3
12.8
13.3
13.7
13.9
14.1
14.2
14.3
14.7
15.1
15.5
15.9
16.3
16.9
18.2

Bl
Lat.
°N
8.4
8.4
8.6
8.7
8.9
9.0
9.1
9.0
9.0
9.0
9.0
9.0

Long.

147.1
145.8
144.9
143.7
142.5
141.3
139.9
138.7
137.7
136.6
135.7
134.7
134.0
133.3
132.5
132.0
131.1
130.0
129.1
127.7
126.5
125.2
124.0
123.4
122.3
121.3
119.8

Long.

154.7
154.0
152.9
152.6
152.2
152.0
151.5
150.9
150.7
150.7
150.7
150.7
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON NOUL (1506)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

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

T.
S.T.S.
8 Ly R RE
Became Extratropical

flEH AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
995
995
990
990
990
985
980
980
975
975
965
960
955
950
950
950
950
945
940
940
940
940
930
915
910
915
915
930
945
955
965
970
975

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

16
18
21
21
23
23
23
25
28
28
31
31
36
39
41
43
43
43
43
46
49
49
49
49
52
59
61
59
59
52
46
41
36
33
31

Jbs
Lat.
°N

9.0
9.6
9.8
9.7
9.6
9.6
9.6
9.6
9.5
9.4
9.5
9.5
9.8
10.1
10.5
11.3
11.6
11.8
12.0
12.6
13.3
13.7
14.3
15.0
154
16.1
16.9
17.8
18.6
19.5
20.6
217
23.2
257
28.0

Long.

141.3
140.7
140.4
140.0
139.7
139.5
139.1
138.9
138.8
138.2
137.7
136.9
136.0
135.2
134.3
133.1
132.2
131.3
130.2
129.1
128.0
127.0
126.3
125.2
124.5
123.9
123.3
122.6
122.3
122.1
122.0
122.3
123.5
125.5
128.3
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON DOLPHIN (1507)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

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

T.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
8 Ry R RE
Became Extratropical

flEH AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1000
1000
998
998
996
996
996
996
996
996
996
998
998
998
996
992
985
980
975
965
960
960
960
960
960
955
955
950
945
935
930
925
925
925
925
925
930
935
945
955
960
965
970
975
975
975
975
980

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

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

Jbs
Lat.
°N

3.5

3.8

3.8

4.0

4.5

4.8

53

5.6

6.2

6.8

7.2

8.4

9.2

9.8
10.0
10.1
10.1
10.1
10.1
10.1
10.1
10.3
10.6
10.9
11.4
11.9
12.5
12.8
134
13.6
14.0
14.8
15.2
15.8
16.5
17.2
17.9
18.6
19.4
20.1
20.8
215
22.2
23.1
23.8
24.6
254
26.9
28.0
30.0

Long.

161.8
162.1
162.5
162.5
162.5
162.3
162.2
161.4
160.2
160.1
160.0
159.9
159.7
159.7
159.0
158.6
158.2
157.9
157.5
156.8
156.3
155.3
154.2
153.4
152.2
151.2
149.7
148.5
147.2
145.5
144.5
143.5
142.4
141.5
140.6
139.8
139.1
138.7
138.5
138.4
138.5
138.6
138.8
139.0
139.2
139.9
141.1
142.3
144.1
146.3



Ay HiH
Month Date
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21

22

23

24
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SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM KUJIRA (1508)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
T.D.
THBL
Dissipated

flEHRAE
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

998
994
994
994
994
984
984
984
988
988
988
988
988
988
984
980
984
994
998

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

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

Jbs
Lat.
°N

15.2
15.3
154
15.5
16.4
16.8
17.3
17.8
18.5
19.1
19.3
19.7
20.0
20.1
20.3
20.5
20.8
21.3
21.8

Long.

111.8
1115
111.5
1115
111.4
111.5
111.5
111.2
110.9
110.4
109.8
109.4
108.5
108.0
107.6
107.2
106.8
106.6
106.1



Ay HiH
Month Date
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10
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON CHAN-HOM (1509)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

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

w w;m
AAAAAAA A4

SuperT.

SuperT.

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

T.

T.

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

8 o R RE
Became Extratropical

flEHRAR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
998
998
995
990
990
990
990
990
990
995
995
995
990
990
990
990
990
990
990
985
980
980
980
975
970
970
965
960
960
960
960
960
955
950
945
935
930
930
940
945
950
955
960
970
975
980
985

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

16
18
18
18
21
23
23
23
23
23
23
21
21
21
23
23
23
23
23
23
23
25
28
28
28
31
33
33
36
39
39
39
39
39
41
43
46
52
54
54
49
46
43
41
39
33
31
28
25

Jbs
Lat.
°N

9.6
10.0
10.4
11.0
111
11.2
11.3
11.0
10.2
10.1
10.4
10.8
11.0
115
12.3
13.0
13.6
13.8
14.1
14.1
15.1
16.1
16.3
16.9
17.3
17.4
17.8
18.4
18.6
19.0
19.4
20.5
21.0
217
22.5
23.3
24.2
25.0
257
26.6
27.3
27.8
28.6
29.5
30.3
314
33.1
35.0
36.7

Long.

160.0
159.6
157.8
156.8
155.4
154.5
151.9
150.4
149.0
148.2
148.3
148.5
148.7
148.6
148.2
147.4
146.3
146.1
145.1
144.8
144.5
143.3
142.5
140.8
139.9
138.7
137.4
136.3
135.3
134.3
133.5
132.8
131.7
130.5
129.6
128.6
127.6
126.5
125.5
124.7
123.9
123.2
122.8
122.4
122.8
123.2
123.6
124.2
124.8
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BeEETE(1S10) R/ NI B R 5 RE
SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON LINFA (1510)

flEHRAR fliEt

HRLRJER i R

(EMEHrR) CRED)

Estimated Estimated

AT minimum maximum
(1t L) central surface Bl AR
By HHA Time SR pressure winds Lat. Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
+ H JUL 2 0600 T.D. 1000 13 14.6 128.7
1200 T.D. 998 16 15.1 128.2
1800 T.D. 998 16 15.3 127.8
3 0000 T.S. 995 18 15.3 126.8
0600 T.S. 990 23 15.3 126.2
1200 T.S. 990 23 15.3 125.6
1800 T.S. 990 23 15.6 125.0
4 0000 T.S. 990 23 16.0 124.6
0600 S.T.S. 984 25 16.4 124.0
1200 S.T.S. 984 25 16.8 122.6
1800 S.T.S. 984 25 17.2 122.2
5 0000 S.T.S. 984 25 17.7 121.7
0600 S.T.S. 984 25 18.0 120.3
1200 S.T.S. 984 25 18.1 119.8
1800 S.T.S. 984 25 18.1 119.7
6 0000 T.S. 988 23 18.6 119.4
0600 T.S. 988 23 19.2 119.3
1200 T.S. 988 23 194 119.3
1800 T.S. 988 23 20.0 119.2
7 0000 T.S. 988 23 20.2 119.1
0600 S.T.S. 984 25 20.5 118.8
1200 S.T.S. 984 25 20.8 118.8
1800 S.T.S. 980 28 21.1 118.8
8 0000 S.T.S. 980 28 21.5 118.7
0600 S.T.S. 975 31 21.8 118.6
1200 T. 970 33 22.2 118.4
1800 T. 960 39 22.4 117.7
9 0000 T. 960 39 22.7 116.9
0600 T. 970 33 22.9 115.7
1200 T.S. 992 18 22.8 114.3
1800 T.D. 996 13 22.5 113.0

HER
Dissipated



At

Month

tH

JUL

H i
Date

3

4

10

11

12

13

14

15

16

17
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON NANGKA (1511)

eI
(fohah tH 5LE)

Time

(UTC)

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

SR

Intensity

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

nu;mmmom numwwm
.-'.-'.-'.-':_4:_|:_|:_|:_|.—'.—|T'.—|.—|.—|T'.—|.—'.—|:_|:_|:_|

T.
S.TS.
T.S
T.S
% BRI R
Became Extratropical

flET A&
LN RJER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
995
995
995
990
990
990
985
985
980
975
970
965
955
945
930
930
935
935
935
930
930
925
920
925
930
935
930
930
945
955
955
955
960
960
960
960
960
960
960
960
960
960
955
955
955
955
955
960
965
965
965
970
985
995
998

it
e e L
CRER)
Estimated
maximum
surface
winds
(mf/s)

16
18
21
21
21
23
23
23
25
25
28
33
36
39
43
49
57
57
54
54
54
57
57
59
61
59
57
54
52
52
46
43
43
43
41
41
41
41
41
41
41
41
41
41
43
43
43
43
43
41
39
39
39
36
25
21
18

it&z
Lat.
°N
9.2
9.4
10.3
10.7
11.2
11.6
114
111
11.2
11.2
11.7
11.7
12.2
12.6
13.1
13.6
14.3
15.0
154
154
16.0
16.6
17.0
17.6
18.0
18.2
18.2
184
18.2
18.3
18.3
18.3
18.4
18.3
18.4
18.6
18.7
19.0
19.6
20.5
21.4
22.2
22.8
23.6
24.3
25.4
26.4
275
28.8
30.0
31.0
32.0
33.0
34.0
35.0
35.7
36.2

Long.

171.8
170.5
170.3
168.9
167.1
165.7
164.7
163.9
162.2
161.7
159.9
158.6
157.8
156.8
155.6
154.6
153.5
152.2
150.7
149.9
149.1
147.8
146.9
145.9
144.6
143.6
142.7
141.9
141.3
140.6
140.0
139.5
138.9
138.4
137.7
137.5
137.4
137.2
137.2
137.0
136.8
136.6
136.5
136.5
136.6
136.5
136.3
136.0
135.6
135.3
134.8
134.5
134.3
133.8
133.5
133.5
135.2



A HiH
Month Date

A JuL 13

14

15

16

17

18

19

20

21

22

23

24

25

26
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON HALOLA (1512)

HEAE
(Toh Tt 5HF)
Time
(UTC)
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
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

SR

Intensity

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

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

-

b s B B e B e B e e e e e

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

T.S.

T.D.

THBR
Dissipated

flET AR
LN RJER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

988
985
980
975
965
965
965
965
970
975
975
980
985
988
992
995
998
998
998
998
1002
1002
1002
1002
1002
1002
1002
998
995
988
985
980
975
965
960
960
960
960
960
960
955
960
960
960
960
965
970
970
970
975
975
980
985
992
998

it
e ER
CRER)
Estimated
maximum
surface
winds
(mf/s)

23
25
28
31
36
36
36
36
33
31
31
28
25
23
21
18
16
16
16
16
13
13
13
13
13
13
13
16
18
23
25
28
31
36
39
39
39
39
39
39
41
39
39
39
39
36
33
33
33
31
31
28
25
21
16

dt&z
Lat.
°N
13.1
135
14.2
14.7
15.2
15.7
16.5
16.8
17.0
175
17.7
18.1
184
19.1
18.6
184
185
185
18.3
18.2
18.2
18.0
18.0
18.3
185
19.0
19.9
20.5
20.9
21.4
21.7
21.8
22.3
22.6
22.9
23.0
23.2
23.6
23.8
24.1
24.4
24.6
24.6
24.6
24.8
24.9
25.0
25.5
26.2
27.2
28.1
29.6
31.0
32.2
33.6

Long.

179.5
178.8
177.6
176.6
175.5
1744
173.2
172.0
171.6
170.2
168.8
167.2
166.8
166.0
164.1
162.0
161.0
159.8
158.3
157.0
156.3
155.8
154.9
153.4
152.0
151.5
150.4
149.3
148.2
147.4
146.4
1454
144.0
142.9
141.7
140.5
139.6
138.5
137.7
136.9
135.9
135.1
134.3
133.4
132.8
131.8
131.1
130.6
129.8
129.6
129.2
128.9
129.2
129.3
129.9
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON SOUDELOR (1513)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
T.
T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
T.
T.
S.T.S.
S.T.S.
T.S.
T.D.
R
Dissipated

flET AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
1000
996
996
996
996
996
996
996
996
992
988
976
965
955
950
945
935
925
905
905
905
910
920
930
935
940
945
945
940
940
940
940
940
940
940
950
955
965
975
985
994
996

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
16
18
18
18
18
18
18
18
18
21
23
28
33
39
43
46
52
57
67
67
67
64
59
54
52
49
46
46
49
49
49
49
49
49
49
43
41
36
31
25
18
16

Jbs
Lat.
°N

13.6
13.6
13.7
13.7
13.6
13.5
134
134
13.6
14.0
14.2
14.4
14.6
14.9
15.1
15.6
16.2
16.9
17.4
17.8
18.3
18.6
19.0
19.3
19.5
19.9
20.0
20.1
20.4
20.9
21.2
215
21.9
22.4
22.9
23.7
23.7
23.9
24.8
254
259
26.8
277

Long.

160.7
159.8
159.2
158.8
158.3
156.8
155.8
154.8
153.4
152.2
150.8
149.6
148.2
146.8
145.9
145.0
144.0
143.0
141.9
140.7
139.6
138.3
137.2
136.1
134.8
133.7
132.6
131.4
130.2
129.3
128.1
126.8
125.8
124.7
123.8
122.6
120.6
120.0
119.5
118.5
117.4
116.8
116.3
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SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM MOLAVE (1514)

e

(foh it SREF)
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

SR

Intensity

T.D
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
8 Ly R RE
Became Extratropical

flEHRAR
RN RER
(HmEHTR)
Estimated
minimum
central
pressure
(hPa)

998
994
990
990
990
990
990
988
988
990
990
990
990
988
988
988
988
988
988
988
988
988
990
990

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

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

Jbs
Lat.
°N

23.9
25.1
26.0
26.2
26.4
27.1
27.4
27.8
28.7
29.1
29.9
30.5
30.8
311
314
32.1
32.3
32.9
335
33.7
33.9
34.1
35.0
35.9

Long.

146.7
146.0
144.5
143.5
142.5
141.3
140.7
140.7
140.7
140.5
140.4
140.7
141.1
141.7
142.8
143.5
144.9
145.8
146.9
148.2
150.0
151.7
153.4
155.3
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Month Date
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16
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20
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON ATSANI (1516)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

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

A HA A A A A A A

S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
8 o R RE
Became Extratropical

flET AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1004
1000
996
996
996
992
985
985
980
975
975
965
955
945
940
935
930
930
925
925
920
915
925
935
940
940
945
950
955
955
955
955
955
955
960
960
960
960
965
970
975
975
975
975
975

it
v R
CRER)
Estimated
maximum
surface
winds
(m/s)

13
16
18
18
18
21
25
25
28
31
31
36
41
46
49
52
54
54
57
57
59
61
57
52
49
49
46
43
41
41
41
41
41
41
39
39
39
39
36
33
31
31
31
31
31

Jbs
Lat.
°N

15.0
15.0
14.8
14.7
14.8
14.9
14.8
14.4
14.5
14.4
14.3
14.5
14.7
15.1
15.7
15.9
16.3
17.0
17.9
18.7
19.1
19.7
20.4
21.2
22.0
22.6
23.3
24.1
25.0
255
26.4
27.0
27.6
28.2
29.0
29.5
30.0
30.6
313
32.0
32.6
32.9
33.9
35.6
38.0

Long.

163.0
162.6
162.4
162.2
162.0
161.8
161.3
160.9
160.4
160.0
159.6
159.1
158.5
158.0
157.0
156.2
155.5
154.9
153.8
152.9
151.9
151.3
150.4
149.5
148.6
147.8
147.1
146.5
146.0
145.5
145.1
144.9
145.0
145.1
145.3
145.5
146.1
146.7
147.4
148.1
149.2
150.8
152.9
155.7
157.4
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON GONI (1515)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

T.D.
T.S.
T.S.
T.S.
T.S.
S.TS.
STS.
S.TS.
S.TS.
T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.

S.T.
SuperT.
SuperT.
SuperT.

S.T.

S.T.

S.T.

T.
T.
S.T.S.
T.S
8 Ry R RE
Became Extratropical

flEHRAR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
998
995
990
990
988
984
978
978
965
950
945
945
940
940
940
940
940
940
940
930
930
935
935
935
940
945
945
945
945
950
950
955
960
960
950
935
930
935
940
940
940
960
965
975
985

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

16
18
21
23
23
25
28
31
31
36
43
46
46
49
49
49
49
49
49
49
54
54
52
52
52
49
46
46
46
46
43
43
41
39
39
43
52
54
52
49
49
49
39
36
31
23

Jbs
Lat.
°N

12.7
13.0
13.5
13.8
14.3
14.3
14.7
15.0
155
16.0
16.5
17.0
17.3
17.8
18.2
18.6
18.7
18.7
18.8
18.9
18.9
18.9
18.9
18.9
19.0
19.2
19.2
19.4
19.4
19.6
20.1
20.7
21.4
22.3
23.2
23.8
24.5
25.2
26.2
27.9
29.6
31.6
33.9
35.1
36.4
37.7

Long.

149.1
148.2
147.0
146.4
145.7
145.0
144.6
144.2
143.6
142.7
141.6
140.4
139.2
137.7
136.0
134.5
132.9
131.1
129.8
128.4
127.3
126.1
125.2
124.7
124.0
123.2
123.0
122.4
122.4
122.5
122.6
122.7
123.1
123.3
123.4
123.5
124.0
124.6
125.9
127.4
128.8
130.0
130.4
131.0
131.5
133.0
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J1.H SEP

HiH
Date

10

11

SEREEEELE (1517)HIE 7/ INRFAL B B SR S

106

SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TYPHOON KILO (1517)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

%]
-

AAHA A A A A A A A A A A A A A A A A A A A A A A

S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
8 Ly R RE
Became Extratropical

flEHRAR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

950
955
955
960
965
965
965
965
965
965
965
965
965
965
965
960
960
960
960
960
955
955
955
955
960
965
965
970
970
975
975
975
980
985
985
985
985
985

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

43
41
41
39
36
36
36
36
36
36
36
36
36
36
36
39
39
39
39
39
41
41
41
41
39
36
36
33
33
31
31
31
28
25
25
25
25
25

Jbs
Lat.
°N

23.8
24.0
24.3
24.5
24.7
24.7
24.7
24.5
24.3
23.8
23.6
23.4
235
23.5
23.6
23.6
23.7
23.8
24.0
24.3
24.5
24.7
25.0
25.2
25.6
26.0
26.6
27.3
28.1
29.0
29.7
30.8
31.6
32.6
33.9
35.0
36.8
38.7

Long.

179.9
179.7
179.3
179.1
178.6
178.3
178.0
177.9
177.7
176.9
176.3
175.7
174.6
174.0
172.9
171.9
170.5
169.4
168.5
167.6
166.5
165.7
164.1
163.0
161.6
160.3
158.6
157.3
155.8
154.7
153.5
152.5
151.0
150.1
149.3
148.6
147.9
147.5



Ay HiH
Month Date
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7

8

9
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM ETAU (1518)

e

(foh it SREF)
Time
(UTC)

1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600

B ERBERE(1S198E /N B R38R

SR

Intensity

T.D.

T.D.

T.S.

T.S.

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

T.S.

T.S.

T.S.

8 Ry R RE
Became Extratropical

flEHRAE
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
995
995
990
988
988
988
990
990
995

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
16
18
18
23
25
25
25
23
23
18

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL DEPRESSION VAMCO (1519)

e

(Toh it SREF)
Time
(UTC)

0600
1200
1800
0000
0600
1200
1800

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
THBL
Dissipated

flEH AR
LR
(HmEHTR)
Estimated
minimum
central
pressure
(hPa)

1000
1000
996
996
996
996
1000

it
v R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
13
16
16
16
16
13

Jbs
Lat.
°N

21.6
22.6
23.8
24.8
26.1
27.5
29.2
311
32.8
34.7
37.0

Jbs
Lat.
°N

15.8
15.6
15.3
15.1
15.5
155
154

Long.

138.8
138.8
138.6
138.5
138.3
138.2
138.2
138.3
137.9
137.1
136.5

Long.

112.2
111.7
111.4
110.3
109.7
108.9
107.5
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON KROVANH (1520)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

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

o wm
AaAAA G0 A

T.
S.T.S.
S.T.S.
T.S.
T.S.
8 Ry R RE
Became Extratropical

flEHRAR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
1002
998
998
995
992
988
980
975
965
960
950
950
955
955
955
960
960
965
970
980
982
985
990

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
13
16
16
18
21
23
28
31
36
39
43
43
41
41
41
39
39
36
33
28
25
23
21

Jbs
Lat.
°N

17.1
17.9
18.0
18.3
18.4
19.1
19.8
20.0
20.4
21.0
217
22.2
22.9
23.7
24.9
253
26.5
27.9
28.9
30.0
31.0
31.9
32.9
33.9

Long.

151.9
151.5
150.6
149.7
149.4
148.4
147.3
146.3
145.6
144.8
144.2
143.5
142.8
142.5
142.3
142.3
142.7
143.3
144.2
145.3
146.4
147.1
148.1
149.1
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23

24

25

26

27

28
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON DUJUAN (1521)

e

(foh it SREF)
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
0900

SR

Intensity

T.D
T.D
TS.
TS.
TS.
TS.
T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.
T.
T.
S.T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
T.
TS.
T.D.
JHRL
Dissipated

flEHRAR
LN RER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
995
995
992
988
988
985
985
985
980
975
970
970
960
950
945
940
930
920
920
920
925
925
940
950
965
988
998

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
16
18
18
21
23
23
25
25
25
28
31
33
33
39
43
46
49
54
59
59
59
57
57
49
43
36
23
16

Jbs
Lat.
°N

17.7
17.7
17.7
18.1
18.3
18.4
18.5
18.6
18.6
18.9
19.2
19.5
19.8
20.2
20.9
215
22.0
22.2
22.3
22.5
22.8
22.9
23.3
23.9
24.0
24.1
25.1
25.6
257

Long.

140.0
138.2
136.7
135.1
134.3
133.9
133.1
132.7
132.2
132.0
132.0
131.8
131.3
130.9
130.3
129.7
128.9
128.1
127.5
126.7
125.9
124.9
123.9
123.0
121.3
120.1
119.3
117.7
117.2
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON MUJIGAE (1522)

e

(foh it SREF)
Time
(UTC)

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

FRIUAE ER R E(523) /NN B KRR

SR

Intensity

T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
T.
T.
S.T.
S.T.
S.T.
T.
S.T.S.
T.D.
THBL
Dissipated

flEHRAR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
1000
1000
996
992
988
984
980
970
960
950
945
940
970
985
1002

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

16
16
16
18
21
23
25
28
33
39
43
46
49
36
25
16

SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM CHOI-WAN (1523)

e
(bt SREF)
Time
(UTC)

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

SR

Intensity

T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
8 Ry R RE
Became Extratropical

flEHRAE
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

995
992
992
992
990
990
988
988
988
988
988
984
984
984
980
975
975
975
975
975
980
980

fliEt
i R
CRER)
Estimated
maximum
surface
winds
(m/s)

16
18
18
18
21
21
23
23
23
23
23
25
25
25
28
31
31
31
31
31
28
28

Jbs
Lat.
°N

14.7
15.1
15.7
16.3
16.6
17.1
17.8
18.6
18.9
19.5
19.9
20.4
21.2
21.8
22.6
23.2

Jbs
Lat.
°N

18.9
19.0
19.1
19.4
19.3
19.7
20.0
20.8
21.1
21.2
215
21.9
22.3
22.7
23.3
24.2
25.1
26.5
28.5
31.2
34.1
37.2

Long.

123.7
122.8
121.4
119.8
118.9
117.7
116.4
115.5
114.3
113.3
112.2
111.5
110.5
109.7
108.9
108.3

Long.

166.6
166.6
166.1
165.2
163.3
162.1
160.4
158.7
157.1
155.4
154.6
153.8
152.8
151.9
150.8
150.8
150.8
150.8
151.0
151.2
151.2
150.4
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Month Date
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15

16

17
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19

20
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON KOPPU (1524)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
S.TS.
T.
T.
T.
T.
S.T.
S.T.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
T.
T.
S.TS.
STS.
STS.
STS.
T.S.
T.S.
T.S.
T.D.
T.D

HEL

Dissipated

flEH AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
998
995
992
992
992
992
992
988
988
980
970
965
960
955
950
945
935
925
925
940
950
960
970
975
980
984
984
988
992
995
998

1002

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
16
18
21
21
21
21
21
23
23
28
33
36
39
41
43
46
52
57
57
49
43
39
33
31
28
25
25
23
21
18
16
13

Jbs
Lat.
°N

15.6
15.7
15.8
15.8
15.7
15.7
15.6
154
15.5
155
15.5
15.5
15.6
15.6
15.7
15.8
15.8
15.8
15.9
16.0
16.0
16.1
16.4
16.7
17.3
17.8
18.1
18.3
18.6
19.0
19.3
19.3
19.5

Long.

142.6
140.8
139.1
137.7
136.1
134.7
133.5
132.7
131.6
130.2
129.1
128.1
127.3
126.4
125.7
125.0
124.5
123.8
123.2
122.2
121.5
121.1
120.7
120.4
119.9
120.1
120.2
120.3
120.4
120.5
120.8
121.3
121.7



Ay HiH
Month Date
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14

15
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17
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24
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON CHAMPI (1525)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

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

w wm
:_|:_|.—|.—|.—|.—|.—|

SuperT.
SuperT.
SuperT.

T.
S.T.S.
S.T.S.
S.T.S.
8 Ly R RE
Became Extratropical

flET AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1002
998
998
998
996
994
994
994
990
985
985
980
975
970
965
960
960
955
945
935
935
940
945
950
950
955
955
955
960
965
965
960
960
955
955
955
955
955
960
965
970
975
980
985
985

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
16
16
18
18
18
21
23
23
23
25
28
28
31
33
36
39
41
41
43
49
54
54
52
49
46
46
43
43
43
41
39
39
41
41
43
43
43
43
43
41
39
36
33
31
28
28

Jbs
Lat.
°N

13.0
13.2
13.6
14.0
14.5
14.8
15.0
154
15.1
154
15.5
16.0
15.6
16.2
16.5
16.9
17.7
18.4
18.8
19.2
19.5
19.8
20.2
20.5
20.8
21.0
21.1
21.4
21.8
21.9
22.1
22.6
22.8
22.9
23.5
23.7
24.0
24.2
24.7
25.0
254
25.8
26.4
27.0
27.5
28.3
29.5

Long.

160.2
159.0
158.1
156.7
155.5
155.1
153.7
151.9
150.3
149.2
147.6
146.6
144.8
144.0
143.3
142.4
141.5
140.7
140.3
140.1
140.1
140.2
140.3
140.4
140.3
140.2
140.1
140.2
140.2
139.9
139.9
139.8
139.9
140.3
140.7
141.2
141.8
142.7
143.9
145.1
146.6
147.9
149.2
150.3
151.6
153.2
155.2
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21
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON IN-FA (1526)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

T.D
T.D
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.
T.
T.
S.T.
SuperT.
SuperT.
SuperT.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
T.
T.
T.
S.T.S
S.T.S
T.S.
T.S.
T.S.
T.D.
8 Ry R RE
Became Extratropical

flEH AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
1000
998
995
990
985
985
985
985
980
980
975
965
960
955
950
935
935
935
940
945
945
945
950
950
950
950
950
955
960
970
980
985
995
998
998
1000

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

13
16
18
21
23
25
25
25
25
28
28
31
36
39
41
43
52
52
52
49
46
46
46
43
43
43
43
43
41
39
33
28
25
21
18
18
16

Jbs
Lat.
°N

4.2
45
4.7
54
5.6
58
6.3
6.8
8.0
8.7
9.2
9.8
9.9
10.4
10.7
11.0
11.2
11.8
12.5
12.8
135
14.0
14.6
15.2
15.8
16.5
17.2
17.6
18.5
18.7
19.1
19.4
19.9
20.0
20.7
21.3
22.4

Long.

162.9
161.4
159.8
158.4
157.0
155.8
154.7
153.9
152.8
151.4
150.4
149.4
148.7
147.5
145.9
144.3
142.8
141.2
139.6
138.1
136.6
135.2
133.9
132.8
131.9
131.5
131.4
131.5
131.9
132.7
133.7
134.4
134.9
135.8
136.9
137.6
138.4



Ay HiH
Month Date
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12

13

14

15

16
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON MELOR (1527)

e

(foh it SREF)
Time
(UTC)

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

SR

Intensity

T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
S.T.S.
T.
T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.
T.
T.
T.
S.T.S.
T.S.
T.D.
THBL
Dissipated

flEH AR
LR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
1000
998
998
992
988
978
970
960
950
950
945
945
950
955
950
955
960
965
970
982
992
1002

fliEt
i R
CREM)
Estimated
maximum
surface
winds
(m/s)

16
16
18
18
21
23
31
36
41
46
46
49
49
46
43
46
43
41
39
36
28
21
13

Jbs
Lat.
°N

8.9

9.5

9.9
10.4
10.7
111
115
11.9
12.2
12.3
12.4
12.5
12.6
12.8
12.9
13.0
13.2
13.3
13.8
14.0
14.5
14.7
14.0

Long.

138.0
136.8
135.6
134.4
133.6
132.5
131.2
130.3
129.1
128.0
126.9
125.9
124.5
123.5
122.6
121.7
121.2
120.6
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