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Section1 INTRODUCTION

1.1 Evolution of tropical cyclone publications

Apart from a disruption due to World War II 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 I -
Surface Observations” and “Meteorological Results Part II - 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 I1I - 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) A TROPICAL DEPRESSION (T.D.) has maximum sustained winds of less than 63 km/h.

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

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

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

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

63} 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 2013 was assigned the code “1301”. In this report, the associated code immediately
follows the name of the tropical cyclone in bracket, e.g. Severe Tropical Storm Sonamu (1301).

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

1.5 Content

In Section 2, an overview of all the tropical cyclones over the western North Pacific and the
South China Sea in 2013 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones affecting
Hong Kong in 2013. 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 2013 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 2013 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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11 TR A HBARI AT RS B
TABLE 1.1 Tropical cyclone name list effective from 1 January 2013
| 11 1 v \%
2RI Contributed by X Name | 24°F Name | 242 Name | 242 Name | 245 Name
‘ . e BEHE WEET | RMEEE | RIS
SRR Cambodia Damrey Kong-rey Nakri Krovanh Sarika
. EE BN JeEl o FERE 3
5 Ch '
H ma Haikui Yutu Fengshen Dujuan Haima
i i5=2 yElEs FAL KE
i DPR K . .. . .. .
i orea Kirogi Toraji Kalmaegi Mujigae Meari
/@ e E m;,%@ EE IFe
o Hong Kong, EQ.T/U = H . JELEL 7 ST
China Kai-tak Man-yi Fung-wong | Choi-wan Ma-on
PN PN Jb& ER e
HA Japan . . .
Tembin Usagi Kammuri Koppu Tokage
\ AL A B e S|
5 Lao PDR
Ch a0 Bolaven Pabuk Phanfone Champi Nock-ten
=K i Les JEAE SZ[S
EijpLd M Chi .
"HELEAM acau, TAuna Sanba Wautip Vongfong In-fa Muifa
NHIEE £ US| S e E2L=!
&7 Malaysi i
R aaysia Jelawat Sepat Nuri Melor Merbok
: . EE E[=S7 AL [Efa%s A HEHT
VNG M .. . .
RSB feronesia Ewiniar Fitow Sinlaku Nepartak | Nanmadol
s Philionines EpaLt] PR AR EE SR
B PP Maliksi Danas Hagupit Lupit Talas
LSS HE 0 RO B
B ROK
e O Korea Gaemi Nari Jangmi Mirinae Noru
IREEZ e Ryehr JeH 3¢
=B Thailand e . o
! atan Prapiroon Wipha Mekkhala Nida Kulap
. HEH] JelTE A B ;
£ USA. %%JE ] ﬁ‘.l_‘l /tljﬂ}'f &E.}'f T
Maria Francisco Higos Omais Roke
\ : LI e SR Rk =R
t N
R Viet Nam Son-Tinh Lekima Bavi Conson Sonca
HE ®H | = AT o
sk J bodi HER il 7 7R B
SRR Cambodia Bopha Krosa Maysak Chanthu Nesat
fE2e e Y ER A
i China B2 /!z /g-ﬁEﬁ %.I /!,:%L
Wukong Haiyan Haishen Dianmu Haitang
UELYA il 488 S NTE Jerg
fif DPR K ” N .
I orea Sonamu Podul Noul Mindulle Nalgae
PR Hong Kong, HF A fr/?\f/?'\ = 5&? ﬁﬂ% 1l Mgt
China Shanshan Lingling Dolphin Lionrock Banyan
= #ilf B 5 x5
H A Japan . g .
Yagi Kajiki Kujira Kompasu Hato
\ REEE v S =2 SR
B Lao PDR
il a0 Leepi Faxai Chan-hom | Namtheun Pakhar
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RLL O (HD)

TABLE 1.1 (cont'd)

. | 11 111 v \%
2RI Contributed by 5 Name | %45 Name | 452 Name | 45 Name | £45% Name
= : HEE5 [EE e A HEF 1
5] ‘I?ﬁ] = =
BT Macau, China Bebinca Peipah Linfa Malou Sanvu
D] B! e ) S H54E
EE e Malaysia iite i A RE EE&% ik
Rumbia Tapah Nangka Meranti Mawar
: . w77 il ok Tt CELF G

NG M : ) .

RLRREPEE feronesia Soulik Mitag Soudelor Rai Guchol
e - PE gHE FHIIE EELIRS 2
JEHRE Philippines . o ]

Cimaron Hagibis Molave Malakas Talim
Rt J5eE it FRiN
S0 RO Korea T ' 2 i&% i | *i,akw.
Jebi Neoguri Goni Megi Doksuri
4‘/\“ \}.,/% *"§7F N %
] Thailand Ly 2 A LIS B K%
Mangkhut | Rammasun Atsani Chaba Khanun
B USA. TRF A 0% SCH %M%
Utor Matmo Etau Aere Vicente
S ) B = BRAL
@_Z—![-ﬂf Viet Nam /E?ZE. E/E =] TZZ% *?
Trami Halong Vamco Songda Saola

b P AESE -8 FIDKCEAEIRE BN A RIERE L g —E a2y T RE, - BNEAH
FIRE, -

Note: In 2013, a new name "Hato" has been adopted for tropical cyclones in the western North Pacific and
South China Sea, replacing "Washi".

*12 FHNESRBRRNIME SR EE
TABLE 1.2 Positions and elevations of various barometers mentioned in this annual report
{ir& Position REBFRMN
REECK)
Y5 Station Elevation of
it R barometer above
Latitude N Longitude E M.S.L. (m)
EHERGHEE Hong Kong Observatory 22°18°07” 114°10°27” 40
Headquarters
M Cheung Chau 22°12°04” 114°01°36” 79
T PR 15 Hong Kong International Airport 22°18°34” 113°55°19” 7
A King’s Park 22°18°43” 114°10°22” 66
S Lau Fau Shan 22°28°08” 113°59°01” 36
BE Peng Chau 22°17°28” 114°02°36> 35
HEE Waglan Island 22°10°56” 114°18°12” 60
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%13 TR S BRI LB RO =

TABLE 1.3 Positions and elevations of various anemometers mentioned in this annual report

{ir & Position JE R

BHREECK)

Wb Station Elevation of

&g RE anemometer

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

=LA (FRAE) Bluff Head (Stanley) 22°11°51” 114°12°43> 103
IR A TE 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
= Green Island 22°17°06” 114°06°46” 107
75 R R PR i 15 Hong Kong International Airport* 22°18°34” 113°55°19” 14#
B> Kai Tak* 22°18°35” 114°12°48” 16
Prbunic! King’s Park 22°18°43” 114°10°22” 90
SRLL* Lau Fau Shan* 22°28°08” 113°59°01” 50
et Ngong Ping 22°15°31” 113°54°46” 607
1t North Point 22°17°40” 114°11°59” 26
EEM Peng Chau 22°17°28” 114°02°36” 47
SEM Ping Chau 22°32°48” 114°25°42” 39
PEE* Sai Kung* 22°22°32” 114°16°28” 32
| Sha Chau 22°20°45” 113°53°28” 31
VD E Sha Lo Wan 22°17°28” 113°54°25” 71
D * Sha Tin* 22°24°09” 114°12°36” 16
yal Shek Kong 22°26°10” 114°05°05” 26
JURER 2 A50E Star Ferry (Kowloon) 22°17°35” 114°10°07” 18
FIatsg* Ta Kwu Ling* 22°31°43” 114°09°24” 28
KFER Tai Mei Tuk 22°28°31” 114°14°15” 71
KWL Tai Mo Shan 22°24°38” 114°07°28” 966
K= Tai Po Kau 22°26°33” 114°11°03” 11
joadil Tap Mun 22°28°17” 114°21°38” 35
KELL Tate's Cairn 22°21°28” 114°13°04” 587
e EEL A Tseung Kwan O 22°18°57” 114°15°20” 52
FHR B E* Tsing Yi Shell Oil Depot* 22°20°48” 114°05°11” 43
P& Tuen Mun Government Offices 22°23°26” 113°58°36” 69
EHE Waglan Island 22°10°56” 114°18°12” 83
RN E Wetland Park 22°28°00” 114°00°32” 15
=YL Wong Chuk Hang 22°14°52” 114°10°25” 30

# P R R R AR LR AE AT T AL B

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

* 275 IS

* Reference anemometer
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MEANING OF TROPICAL CYCLONE WARNING SIGNALS IN HONG KONG IN 2013

ERNER

Meaning of Signals

H— BT RIEERLE T & BLI8004 LAY #
BN - ATRERSEAE

A tropical cyclone is centred within about 800
km of Hong Kong and may affect the territory.

7 AT T 1 R B IE BT R & ¥ iR 5
Jol - R TR N4 1 6200 B - PR
ATREEE AR/ NEF 110N > H RS AT RERF4E -
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.

AT GV I PR I B TR i iR 2 Z
HERBEEEIATR T RS R I EE
/NRFO3ZETTTNE - PR E Al RERE AR AR/ Nk
180 H » HEEL AIRERFAE -

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.

S0 JoR = 2 JeRL F JeR\ F 3 B T B TR o B T
G

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

714 TR BN RIEESEIRIER
TABLE 1.4
Signals Symbol Display
T T
Standby 1 1
78R Jo
Strong Wind 3 -L 3
7gdt
aESE | 8L A8
) NwW
NW’LY NwFadk
Gale or Storm
(i3]
PURSCRE | g M v 8
SW’LY SW o 5
Gale or Storm
=Bl
. bl a
I EIVE 8
AR, | 8 28
ne Edb
Gale or Storm
B
FURSGRE | g 38
SE'LY > sE WES
Gale or Storm
SR B
JE S5 v 9
Increasing 9 a
Gale or Storm
JlEL o, 10
Hurricane +1 0

JE\ B IE B PR SR AL S R
EEA/NF I8N BB DL | - [ 5 ] R A
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.
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EI?C
I l\l..
TBT
X
LFS
o 3 pPrC TAP
'l'I;K
SI?K FPK
'l'!(\)ds SHA o
o] o
TUN SKGg
- SHL 4 T
SC
KP
HKAg SF;’ :: * B
XOU
Sow PEN & ch1 NP QLR
X
o T™MW
NGP o
HKS
X C(:B Q EErE Anemometar
SPW CCH o @ 79315 Reference anemomerer®
g o WGI ¥ EFAIED Tide-ganzce
BHD e
&
WGL
* BV RIEE S 21275 A Erh A 4%
Network of reference anemometers in the tropical cyclone warning system
SHIEME Anemometers SHIEE Anemometers
BHD i /4 () Bluff Head (Stanley) TUN PYE &2 Tuen Mun Government Offices
CCB &M% Cheung Chau Beach WLP JEM A\ Wetland Park
CP1 ERHEGE Central Pier WGL &5 5 Waglan Island
EPC ¥ Ping Chau
Gl 230 Green Island SEHFEIE* Reference anemometers*
HKS #1141 Wong Chuk Hang CCH M Cheung Chau
JKB  EEE Tseung Kwan O LFS Jii#LL Lau Fau Shan
KP -4 King’s Park HKA FHEE S48 Hong Kong International Airport
NGP  5:£F Ngong Ping. SE B Kai Tak
NP 1t North Point SHA YLH Sha Tin
PEN P Peng Chau SHL AR B IR A= Shell Oil Depot
PLC K32 Tai Mei Tuk SKG PEE Sai Kung
sC ¥b3 Sha Chau TKL FT54%8 Ta Kwu Ling
SEK  FAi# Shek Kong
SF JUHER EHEEE Star Ferry (Kowloon) 47 A ME Tide-gauge
SLW  /biE5E Sha Lo Wan QuB f{#a % Quarry Bay
TAP  #4F9 Tap Mun SPW T EE Shek Pik
TC K1l Tate's Cairn TBT J2E1H Tsim Bei Tsui
TPK  AHfZ Tai Po Kau TMW  KEF# Tai Miu Wan
TMS KL Tai Mo Shan TPK K Hi7ZE Tai Po Kau
WGL &4 E, Waglan Island

11 TR PR R ARG RS I h 2 5y st e -

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 2013

2.1 Review of tropical cyclones in 2013
2.1.1 Tropical cyclones over the western North Pacific (including the South China Sea)

In 2013, a total of 33 tropical cyclones occurred over the western North Pacific and the South
China Sea bounded by the Equator, 45°N, 100°E and 180°, slightly more than the long term
(1961-2010) average figure of around 30. During the year, 14 of the tropical cyclones attained
typhoon intensity or above, close to the long term average (15) of 1961 — 2010. Seven of them
reached super typhoon intensity (maximum 10-minute wind speed of 185 km/h or above near the
centre), the highest since 2006.

The first tropical cyclone of the year formed in January and the last one in November.
Figure 2.1 shows the monthly frequencies of the occurrence of tropical cyclones in the western
North Pacific and the South China Sea in 2013.

During the year, nine tropical cyclones made landfall over mainland China, with one of them
making landfall over the south China coast within 300 km of Hong Kong. One tropical cyclone
crossed Taiwan, two made landfall over Japan, seven traversed the Philippines and nine made
landfall over Vietnam.

The most intense tropical cyclone in 2013 over the western North Pacific and the South China
Sea was Super Typhoon Haiyan (1330) in November (Figure 2.3) with an estimated maximum
sustained wind speed of 285 km/h and a minimum sea-level pressure of 890 hPa near its centre
(Table 4.1). Haiyan was also the most intense tropical cyclone in the region since Super Typhoon
Tip in October 1979.

2.1.2 Tropical cyclones in Hong Kong’s area of responsibility

Amongst the 33 tropical cyclones in 2013, 19 of them occurred inside Hong Kong’s area of
responsibility (i.e. the area bounded by 10°N, 30°N, 105°E and 125°E), more than the long term
annual average figure of around 16 by three (Table 2.1). Nine of them developed within Hong
Kong’s area of responsibility. Altogether, 444 tropical cyclone warnings to ships and vessels were
issued by the Hong Kong Observatory in 2013 (Table 4.2).

2.1.3 Tropical cyclones over the South China Sea

14 tropical cyclones affected the South China Sea bounded by 10°N, 25°N, 105°E and 120°E
in 2013, more than the long term annual average of around 12. Seven of them formed over the area
while the other seven moved into the area from the western North Pacific or from the sea areas to
the south.

2.1.4 Tropical cyclones affecting Hong Kong

In 2013, the typhoon season in Hong Kong started on 21 June when Tropical Depression
Bebinca (1305) over the northern part of the South China Sea turned to move northwestwards,
necessitating the issuance of the Standby Signal No. 1. The typhoon season ended on 3 November
when Tropical Storm Krosa (1329) moved southwestwards away from Hong Kong and all tropical
cyclone warning signals were cancelled.
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Seven tropical cyclones affected Hong Kong during 2013 (Figure 2.2), slightly more than the
long term (1961-2010) average figure of about six in a year (Table 2.2). These seven tropical
cyclones were Tropical Storm Bebinca (1305) and Severe Tropical Storm Rumbia (1306) in June,
Tropical Storm Cimaron (1308) and Severe Tropical Storm Jebi (1309) in July, Super Typhoon
Utor (1311) in August, Super Typhoon Usagi (1319) in September and Severe Typhoon Krosa
(1329) in October. The No. 8 Gale or Storm Signal was issued during the passages of Utor and
Usagi, the highest tropical cyclone warning signal in 2013. The Strong Wind Signal No. 3 was
issued during the passages of Bebinca, Rumbia and Jebi. Cimaron and Krosa only necessitated the
issuance of Standby Signal No. 1 in Hong Kong.

2.1.5 Tropical cyclone rainfall

Tropical cyclone rainfall (total rainfall recorded at the Hong Kong Observatory 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 2013 was 645.4 mm (Table 4.8.1). This
accounted for approximately 23 % of the year’s total rainfall of 2847.3 mm and was about 5 %
below the 1981-2010 average of 678.0 mm.

Super Typhoon Utor (1311) brought 154.1 mm of rainfall to the Hong Kong Observatory
Headquarters (Table 4.8.1) and was the wettest tropical cyclone in 2013.

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

Sonamu (1301) formed as a tropical depression over Sulu Sea about 660 km south of
Manila on 3 January and moved westwards across the southwestern part of the Philippines. Sonamu
entered the southern part of the South China Sea on 4 January, intensified into a tropical storm. It
further intensified into a severe tropical storm on the following afternoon, reaching its peak
intensity with an estimated maximum sustained wind of 90 km/h near its centre. Sonamu turned to
move southwards slowly over the southern part of the South China Sea on the night of 7 January
and weakened into a tropical depression the following morning. It then turned to move
southeastwards and finally dissipated over the southern part of the South China Sea to the
northwest of Sarawak on the morning of 9 January.

FEBRUARY

Shanshan (1302) formed as a tropical depression over the southern part of the South China
Sea about 630 km south-southeast of Ho Chi Minh City on 22 February and moved generally
southwards. The estimated maximum sustained wind near the centre of Shanshan was about
45 km/h. Shanshan dissipated over the southern part of the South China Sea to the northwest of
Sarawak on 23 February.

MARCH TO MAY

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

Yagi (1303) formed as a tropical depression over the western North Pacific about 1 040 km
east-northeast of Manila on 8 June and moved north-northeastwards. Yagi intensified into a
tropical storm on the next day. It intensified into a severe tropical storm over the western North
Pacific to the east of Okinawa on the morning of 11 June, reaching peak intensity with an estimated
sustained wind of 90 km/h near its centre. Yagi weakened into a tropical storm over the seas south
of Japan that night, and turned to move northwards. It then turned to move east to northeastwards
on the following day and continued to weaken. Yagi finally dissipated over the seas south of Japan
on 13 June.

Leepi (1304) formed as a tropical depression over the western North Pacific about 650 km
east of Manila on 17 June and moved northwards. It intensified into a tropical storm on the
following day. Leepi crossed the seas east of Taiwan on 19 June, reaching peak intensity with an
estimated sustained wind of 85 km/h near its centre. It moved across the East China Sea on 20 June
and turned to move north-northeastwards the following night, before weakening into an area of low
pressure over the seas to the west of Kyushu, Japan.

Bebinca (1305) formed as a tropical depression over the central part of the South China Sea
about 560 km south of Dongsha on 20 June and moved north to northeastwards initially. Bebinca
took up a northwesterly track and intensified into a tropical storm to the south-southwest of
Dongsha on 21 June. It reached its peak intensity with an estimated sustained wind of 85 km/h near
its centre and turned to move west to west-northwestwards across the northern part of the South
China Sea that evening. Bebinca crossed Hainan Island on 22 June and entered Beibu Wan at night.
It gradually turned to move northwards across Beibu Wan on 23 June. Bebinca dissipated inland
after making landfall over the coast of northern Vietnam on 24 June.

Rumbia (1306) formed as a tropical depression over the western North Pacific about
990 km east-southeast of Manila on 28 June and moved northwest to west-northwestwards. It
intensified into a tropical storm and moved across the central Philippines the next day. Rumbia
entered the central part of the South China Sea on 30 June and intensified further into a severe
tropical storm over the northern part of the South China Sea the next morning, reaching its peak
intensity with estimated sustained winds of 105 km/h near its centre. It turned northwestward over
the seas east of Hainan Island that night and made landfall near Zhanjiang in the morning on 2 July.
Rumbia then moved across Guangxi and weakened into a tropical storm before dissipating over the
inland areas that night.

JULY

Soulik (1307) formed as a tropical depression over the western North Pacific about 890 km
northeast of Guam on 7 July and moved westward. It gradually intensified and became a typhoon
about 830 km northwest of Guam on 9 July. Moving west-northwestward, Soulik intensified
further into a super typhoon on 10 July, reaching its peak intensity with estimated sustained winds
of 210 km/h near its centre. It weakened into a severe typhoon the next day and crossed the seas east
of Taiwan. Soulik swept past northern Taiwan and weakened into a typhoon in the morning on
13 July. After crossing the Taiwan Strait, it made landfall over the coast of Fujian that afternoon
and weakened into a severe tropical storm in the evening. Soulik weakened further into a tropical
storm in the early hours on 14 July and dissipated over Jiangxi that day. According to press reports,
three people were killed, over 120 people were injured and electricity supply to more than
1.14 million households were interrupted in Taiwan during the passage of Soulik. In addition, some
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990 houses collapsed in Fujian. The total direct economic loss in Fujian, Zhejiang and Jiangxi
exceeded 2 billion RMB.

Cimaron (1308) formed as a tropical depression over the western North Pacific about
390 km east-northeast of Manila on 16 July and moved northwestward. After skirting the
northeastern tip of Luzon on 17 July, it moved across the Luzon Strait and intensified into a tropical
storm, reaching its peak intensity with an estimated sustained wind of 65 km/h near its centre.
Cimaron entered the northeastern part of the South China Sea in the early hours on 18 July. It turned
northward in the morning and made landfall over the coast of Fujian that evening. Cimaron
weakened into a tropical depression over Fujian in the early hours on 19 July and subsequently
dissipated inland.

Jebi (1309) formed as a tropical depression over the central part of the South China Sea
about 450 km east-southeast of Xisha on 31 July. Moving west-northwestwards, Jebi intensified
into a tropical storm that afternoon. It took on a northwesterly track the next day across the seas near
Xisha. Jebi intensified into a severe tropical storm in the morning on 2 August to the
north-northeast of Xisha, reaching its peak intensity with estimated sustained winds of 105 km/h
near its centre that afternoon. It made landfall over the northeastern tip of Hainan Island that
evening, then turned to move west-northwestwards across the island that night. Jebi moved across
Beibu Wan in the small hours on 3 August and made landfall over the coast of northern Vietnam
that morning. It weakened into a tropical storm in the afternoon and dissipated over the northern
part of Vietnam that night.

AUGUST

Mangkhut (1310) formed as a tropical depression over the central part of the South China
Sea about 790 km southeast of Xisha on 5 August and moved to the west-northwest or northwest,
intensifying into a tropical storm southwest of Xisha the next day. It reached its peak intensity with
estimated sustained winds of 75 km/h and skirted the southwestern coast of Hainan on 7 August,
making landfall over the coast of northern Vietnam that night. Mangkhut dissipated over the
northern part of Laos the next day. According to press reports, at least three people were killed,
14 houses collapsed and over 700 houses damaged in Vietnam during the passage of Mangkhut.

Utor (1311) formed as a tropical depression over the western North Pacific about 1 350 km
east of Manila on 9 August and moved westwards initially. It took on a west-northwesterly track
and gradually became a typhoon the next day. Utor continued to strengthen on 11 August and
became a super typhoon about 290 km east-northeast of Manila in the evening, reaching its peak
intensity with estimated sustained winds of 195 km/h near its centre. It crossed Luzon and
weakened into a severe typhoon in the small hours on 12 August, entering the South China Sea in
the morning and turning to move northwestwards over the northern part of the South China Sea to
the south of Hong Kong the next day. It weakened into a typhoon and made landfall near Yangjiang
in the afternoon on 14 August, moving across the coast of western Guangdong in the evening and
weakening into a severe tropical storm that night. Utor took on a northerly track across Guangxi
and weakened gradually into a tropical depression the next day. It finally dissipated over the inland
areas of Guangxi on 16 August.

Trami (1312) formed as a tropical depression over the sea areas about 550 km
east-southeast of Gaoxiong, Taiwan on 17 August and moved east-southeastwards slowly in
general. It gradually intensified into a severe tropical storm over the next couple of days. Trami
turned to move northwestwards on 20 August. It intensified further into a typhoon the next day,
reaching peak intensity with estimated sustained winds of 120 km/h near its centre, crossing the sea
areas north of Taiwan at night. Trami made landfall over the coast of Fujian in the small hours of
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22 August and gradually weakened into a tropical storm during the day, dissipating over Hunan the
next day. Trami caused flooding in Taiwan during its passage, where three people were killed and
11 others injured. Trami also brought rainstorms to Fujian, Shantou and Hunan, where at least eight
people were killed, six people missing and over 30 people injured. Moreover, more than
300 fishing boats sank in Fujian during the passage of Trami, with a direct economic loss of around
2.1 billion RMB reported.

Having formed over the central part of the North Pacific, Severe Tropical Storm
Pewa (1313) crossed the International Date Line and entered the western North Pacific on a
northwesterly track on 18 August. Pewa reached its peak intensity with estimated sustained winds
of 110 km/h near its centre the next day. It weakened into a tropical storm to the east-southeast of
Wake Island and took on a west-northwesterly track on 20 August. Pewa turned to track
northwestwards on 22 August and became slow-moving the following day, and finally dissipated
over the western North Pacific to the north of Wake Island on 24 August.

Also coming from the central part of the North Pacific, Tropical depression Unala (1314)
crossed the International Date Line and entered the western North Pacific on 19 August, with
estimated sustained winds of 55 km/h near its centre. Unala moved westwards and dissipated over
the sea that night.

Kong-rey (1315) formed as a tropical depression over the western North Pacific about
610 km east-northeast of Manila on 26 August. Moving generally northwestwards, it intensified
into a tropical storm that night. It turned northwards the next day, and intensified into a severe
tropical storm while taking a northerly track across the seas east of Taiwan on 28 August. It reached
peak intensity with estimated sustained winds of 105 km/h near its centre the next day, before soon
weakening into a tropical storm in the evening. Kong-rey turned to move northeastwards over the
East China Sea on 30 August and became an extratropical cyclone that night. In Taiwan, one
fisherman was reported missing during the passage of Kong-rey.

Yutu (1316) formed as a tropical depression over the western North Pacific about 1 380 km
north-northeast of Wake Island on 31 August and moved northeastwards slowly. It reached peak
intensity with estimated sustained winds of 55 km/h near its centre that night. Yutu remained
slow-moving in the following days and dissipated over the sea on 3 September.

SEPTEMBER

Toraji (1317) formed as a tropical depression over the sea areas about 240 km
east-northeast of Taibei on 1 September and moved generally northeastwards. It intensified into a
tropical storm west of Okinawa the next day. Toraji reached its peak intensity with estimated
sustained winds of 85 km/h near its centre on 3 September. It made landfall over southern Kyushu,
Japan on 4 September and gradually evolved into an extratropical cyclone. According to press
reports, around 7 000 people in western Japan were advised to evacuate from their homes due to
flooding caused by Toraji.

Man-yi (1318) formed as tropical depression over the western North Pacific about 960 km
north of Guam on 12 September and moved west to west-northwestwards. It intensified into a
tropical storm the next day. Moving along a north-northwesterly track on 14 September, it
intensified further into a severe tropical storm. Man-yi turned to take a north-northeasterly track
over the seas south of Japan, reaching peak intensity with estimated sustained winds of 105 km/h
near its centre. Man-yi made landfall over southern Honshu, Japan on the morning of 16 September
and weakened gradually, before evolving into an extratropical cyclone over the seas east of Japan
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that evening. Man-yi brought heavy rain and flooding to widespread areas of Japan, where at least
three people were killed, four were reported missing and over 100 people were injured. Electricity
supply to over 17 000 households was disrupted.

Usagi (1319) formed as a tropical depression over the western North Pacific about
1 240 km east-northeast of Manila on 17 September. Moving generally westwards, it gradually
intensified and became a typhoon the next day. Usagi took on a northwesterly track and intensified
further into a super typhoon over the Pacific to the east of Luzon on 19 September, reaching peak
intensity with estimated sustained winds of 205 km/h near its centre the next day. Moving
west-northwestwards, Usagi crossed the Luzon Strait on 21 September and entered the South China
Sea, weakening into a severe typhoon. It moved across the northeastern part of the South China Sea
on 22 September, made landfall near Shanwei, Guangdong that evening and moved across the
coastal areas of Guangdong during the night. Usagi dissipated over the inland region of Guangxi
the following day.

A tropical depression formed over the central part of the South China Sea about 320 km east
of Danang on 18 September and moved west to west-northwestwards across the seas south of
Hainan Island. The estimated maximum sustained winds near its centre was about 55 km/h. The
tropical depression dissipated over land after making landfall over the central part of Vietnam the
following day.

Pabuk (1320) formed as a tropical depression over the western north Pacific about 700 km
north-northeast of Guam on 21 September and moved generally west to west-northwestwards, and
intensified into a tropical storm in the afternoon. It continued to intensify into a severe tropical
storm on 22 September and became a typhoon near Iwo Jima two days later, reaching peak intensity
with estimated sustained winds of 140 km/h near its centre. Pabuk turned to move northeastwards
over the Pacific to the south of Japan on 25 September and became an extratropical cyclone to the
east of Japan the following day.

Wautip (1321) formed as a tropical depression over the central part of the South China Sea
about 620 km east-southeast of Xisha on 26 September and moved generally northwestwards. It
intensified into a tropical storm the following day. Wutip moved slowly across the seas east of
Xisha and intensified into a severe tropical storm on 28 September. It took a westerly track and
passed to the south of Xisha on 29 September and intensified gradually into a severe typhoon,
reaching peak intensity with estimated sustained winds of 155 km/h near its centre. Wutip
weakened into a typhoon in the small hours of the following day. It made landfall over the coast of
central Vietnam on 30 September and weakened into a severe tropical storm. Wutip dissipated near
the border between Laos and Thailand on 1 October. Three fishing boats sank over the waters near
Xisha during the passage of Wutip. Four fishermen were killed and 58 others were reported missing.
In Vietnam, three people were killed, 35 people were injured and 95 000 houses were destroyed.

Sepat (1322) formed as a tropical depression over the western North Pacific about 710 km
east-northeast of Iwo Jima on 30 September and moved west to west-northwestwards. It intensified
into a tropical storm that afternoon and reached its peak intensity with estimated sustained winds of
75 km/h near its centre at night. Sepat turned to move north to north-northeastwards on the
afternoon of 1 October, skirting the seas off southeastern Japan the following day. It evolved into an
extratropical cyclone on 3 October.

Fitow (1323) formed as a tropical depression over the western North Pacific about
1250 km east of Manila on 30 September and moved generally north-northwestwards. It
intensified gradually into a typhoon over the next three days. Fitow turned to move
west-northwestwards near Ryukyu Islands on 5 October and intensified into a severe typhoon,
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reaching peak intensity with estimated sustained winds of 155 km/h near its centre. It crossed the
seas north of Taiwan the following day and weakened into a typhoon. After making landfall over
the coast of Fujian in the small hours on 7 October, Fitow weakened rapidly and dissipated inland
that evening. According to press reports, five people were killed, four others were missing, around
2 300 houses collapsed and 180 000 hectares of farmland were inundated in Fujian during the
passage of Fitow with direct economic loss exceeding 4.7 billion RMB.

OCTOBER

Danas (1324) formed as a tropical depression over the western North Pacific about 350 km
north-northeast of Guam on 4 October. Moving west-northwestwards, Danas intensified gradually
and became a typhoon on 6 October. It intensified further into a super typhoon east-southeast of
Okinawa the following day, reaching its peak intensity with estimated sustained winds of 195 km/h
near its centre and passing to the northeast of Okinawa on a northwesterly track. It turned gradually
northeastwards across the seas west of Japan on 8 October and weakened gradually into a severe
tropical storm. Danas became an extratropical cyclone over the Sea of Japan the next day. During
the passage of Danas, flooding was reported in Jeju and parts of southern Korea and electricity
supply was interrupted.

Nari (1325) formed as a tropical depression over the western North Pacific about 990 km
east of Manila on 9 October and moved west to west-northwestwards. It gradually intensified and
became a typhoon to the east of Luzon on 11 October, reaching peak intensity with estimated
sustained winds of 145 km/h near its centre. Nari swept past Luzon that night and tracked across the
central part of the South China Sea over the next three days, passing to the south of Xisha. It made
landfall over the coast of central Vietnam on 15 October, weakening gradually into a tropical
depression and dissipating over Laos that night. In the Philippines, 13 people were killed and more
than two million people were left without electricity supply during the passage of Nari. In Vietnam,
five people were killed and 49 people were injured.

Wipha (1326) formed as a tropical depression over the western North Pacific about 200 km
west of Guam on 10 October. It gradually intensified into a severe tropical storm and took on a
northwesterly track the following day. Wipha intensified into a severe typhoon to the
south-southwest of Iwo Jima on 13 October, reaching peak intensity the following day with
estimated sustained winds of 175 km/h near its centre. It turned northeastwards across the seas
south of Japan on 15 October and weakened into a typhoon. After crossing the coastal waters of
eastern Japan the next day, Wipha became an extratropical cyclone. Wipha brought flash floods and
triggered landslides in eastern Japan, where at least 17 people were killed, 51 people were missing
and 20 people were injured. Around 300 houses collapsed or were damaged, and over 30 000
households were left without electricity.

Francisco (1327) formed as a tropical depression over the western North Pacific about
230 km east of Guam on 16 October and moved west-southwestwards initially. Francisco
intensified into a typhoon the following day and turned to move north-northwestwards. It
intensified further into a super typhoon on 18 October, reaching peak intensity the following day
with estimated sustained winds of 230 km/h near its centre. Francisco weakened into a severe
typhoon on 21 October and further into a typhoon two days later. It turned to move northwards
across the seas east of Okinawa on 24 October. Francisco weakened into a severe tropical storm on
25 October and moved northeastwards across the seas south of Japan. It evolved into an
extratropical cyclone over the Pacific southeast of Japan the following day.
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Lekima (1328) formed as a tropical depression over the western North Pacific about
1190 km south-southwest of Wake Island on 20 October and moved generally
north-northeastwards initially. Lekima gradually intensified over the Pacific and moved on a
northwesterly track, becoming a typhoon in the morning on 22 October and a super typhoon about
1 200 km east-northeast of Guam that evening. It reached its peak intensity with estimated
sustained winds of 220 km/h near its centre the following day. Passing to the east of Iwo Jima on
25 October, Lekima gradually took on a northeasterly track and weakened into a typhoon the next
day before becoming an extratropical cyclone over the Pacific east of Japan.

Krosa (1329) formed as a tropical depression over the western North Pacific about
1 580 km east of Manila on 29 October. Moving generally west to west-northwestwards, it
intensified gradually into a severe tropical storm the following day. Krosa intensified further into a
typhoon on 31 October and crossed the northern tip of Luzon. Krosa entered the northern part of the
South China Sea on 1 November. It became slow moving and intensified into a severe typhoon over
the northern part of the South China Sea on 2 November, reaching its peak intensity with estimated
sustained winds of 165 km/h near its centre. Krosa turned southwestwards on 3 November and
weakened gradually into a tropical storm, dissipating over the central part of the South China Sea
during the following night. According to press reports, three people were killed, two people were
missing and more than 17 000 houses were damaged in the Philippines during the passage of Krosa.

NOVEMBER

Haiyan (1330) formed as a tropical depression over the western North Pacific about
1 600 km east-southeast of Guam on 3 November and moved west-northwestwards. Haiyan
intensified gradually and became a typhoon about 780 km south-southwest of Guam two days later.
It strengthened further into a super typhoon on 6 November, reaching its peak intensity with
estimated sustained winds of 285 km/h near its centre on 8 November, with its eye clearly
discernible on satellite images. Haiyan moved across the central Philippines and entered the South
China Sea on 9 November. Turning northwestwards, it passed to the southwest of Xisha and
weakened into a severe typhoon at night. It moved across Beibu Wan the following day and
weakened into a typhoon. Haiyan made landfall over the coast of northern Vietnam on
11 November, weakened rapidly into a tropical depression and turned east-northeastwards. It
dissipated over Guangxi the following day.

According to press reports, Haiyan caused widespread flooding in the central Philippines
and brought hugh waves to coastal regions, resulting in landslides, collapsed houses, uprooted
trees, power failure and disruption in sea and air traffic. Over 6 000 people were killed, around
1 800 people were reported missing, 28 000 people were injured and the direct economic loss
exceeded 10.3 billion Pesos (around HK$1.9 billion) in the Philippines. In Hainan Island, Guangxi
and Guangdong, seven people were killed, four people were reported missing, over 9 400 houses
collapsed or were damaged, and over 2.95 million hectares of farmland were damaged, with direct
economic loss exceeding 4.4 billion RMB. In addition, at least 13 people were killed and 81 others
were injured in Vietnam during the passage of Haiyan. Although Hong Kong was not directly in its
path, one person was reported missing at Cheung Sha in Lantau Island and later confirmed dead
after swimming in turbulent waves and swells whipped up by the high winds under the combined
influence of Haiyan and the northeast monsoon.

A tropical depression formed over the southern part of the South China Sea about 280 km
east of Nansha on 5 November and moved west to west-northwestwards. The estimated maximum
sustained winds near its centre was about 55 km/h. The tropical depression made landfall over the
coast of southern Vietnam the following day and dissipated inland.
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Podul (1331) formed as a tropical depression over the southern part of the South China Sea
about 130 km north-northeast of Nansha on 14 November and moved west to west-
northwestwards. The estimated maximum sustained winds near its centre was about 55 km/h.
Podul dissipated inland after making landfall over the coast of southern Vietnam the following day.
Podul brought heavy rain and severe flooding to the central part of Vietnam, where at least 34
people were killed and 11 others were reported missing.

DECEMBER

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

Note: Casualties and damage figures were compiled from press reports.
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Figure 2.1 Monthly frequencies of the occurrence of tropical cyclones in the western North
Pacific and the South China Sea in 2013 (based on the first occurrence of the tropical
cyclone in the month; for example if a tropical cyclone forms in September and first
intensifies into typhoon or above intensities in October, its related statistics for “all
intensities” and “typhoon or above intensities” will be counted in September and
October respectively).
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Figure 2.2 Tracks of the seven tropical cyclones affecting Hong Kong in 2013.
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Infra-red satellite imagery of Super Typhoon Haiyan (1330) at peak
intensity at 2 a.m. on 8 November 2013. Haiyan was centred over the
western North Pacific about 780 km southeast of Manila with an
estimated maximum sustained wind of 285 km/h and a minimum sea-
level pressure of 890 hPa at that time. It is the most intense tropical

cyclone in the western North Pacific and the South China Sea since Super
Typhoon Tip in October 1979.
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[The satellite imagery was originally captured by the Multi-functional Transport Satellite
(MTSAT-2) of Japan Meteorological Agency (JMA).]
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TABLE 2.1 MONTHLY DISTRIBUTION OF THE OCCURRENCE OF TROPICAL CYCLONES IN HONG KONG'S
AREA OF RESPONSIBILITY ( 10° - 30°N, 105° - 125°E), BASED ON THE FIRST OCCURRENCE OF
THE TROPICAL CYCLONE IN THE MONTH

55'3@ H#y Month +t
Year —A | ZH | =H g EaN=| Yy +H AN LB +8 |+—H | +—H 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 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 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
S£t5 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
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MONTHLY DISTRIBUTION OF TROPICAL CYCLONES AFFECTING HONG KONG
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Section3 TROPICAL CYCLONES AFFECTING HONG KONG IN 2013

3.1 Tropical Storm Bebinca (1305): 20 - 24 June 2013

Bebinca was the first tropical cyclone that necessitated the issuance of tropical cyclone
warning signal by the Hong Kong Observatory in 2013.

Bebinca formed as a tropical depression over the central part of the South China Sea
about 560 km south of Dongsha on 20 June and moved north to northeastwards initially. On
21 June, Bebinca took on a northwesterly track at about 19 km/h across the northern part of
the South China Sea and intensified into a tropical storm to the south-southwest of Donghsa.
Bebinca reached its peak intensity with an estimated sustained wind of 85 km/h near its
centre and moved west to west-northwestwards at about 25 km/h across the northern part of
the South China Sea to the south of Hong Kong that evening. It made landfall over the
eastern coast of Hainan Island in the late morning on 22 June and moved across the island
during the afternoon, entering Beibu Wan in the evening. Bebinca gradually turned to move
northwards slowly across Beibu Wan on 23 June. It dissipated inland after making landfall
over the coast of northern Vietnam on 24 June. According to press reports, one fishing boat
sank near Hainan Island during the passage of Bebinca and a person on board was rescued
after fallen into the sea. Another fishing boat lost contact with shore and four fishermen were
missing.

In Hong Kong, the Standby Signal No. 1 was issued at 7:40 a.m. on 21 June when
Bebinca was about 520 km south-southeast of the territory and moving closer to the south
China coast. Local winds were moderate northeasterly during the morning. The winds turned
to the east and strengthened gradually during the afternoon. At the Hong Kong Observatory
Headquarters, the lowest instantaneous mean sea-level pressure of 1000.3 hPa was recorded
at 5:40 p.m. when Bebinca was about 370 km to the south-southeast. The Strong Wind Signal
No. 3 was issued at 8:20 p.m. when Bebinca was about 350 km south of Hong Kong. Local
winds became fresh to strong easterlies that night, occasionally reaching gale force on high
ground. Bebinca was closest to Hong Kong around midnight on 21 June when it was passing
about 340 km to the south-southwest. Local winds turned to fresh to strong east to
southeasterlies, occasionally reaching gale force on high ground on the early hours of 22 June.
The winds gradually subsided as Bebinca moved away from Hong Kong during the morning.
The Strong Wind Signal No. 3 was replaced by the Standby Signal No. 1 at 9:10 a.m. in the
morning. All tropical cyclone warning signals were cancelled at 11:15 a.m. that day as
Bebinca made landfall over Hainan.

During the passage of Bebinca, the maximum hourly mean winds recorded near sea
level were 54 and 52 km/h at Green Island and Waglan Island respectively, while maximum
gusts of 77 km/h were recorded at Cheung Chau. A maximum sea level (above chart datum)
of 3.08 m was recorded at Tsim Bei Tsui, while the maximum storm surge of 0.44 m was
recorded at Tai Po Kau.

The weather in Hong Kong was generally fine and very hot at first on 21 June,
becoming cloudy with a few squally showers during the afternoon. The outer rainbands of
Bebinca continued to bring squally showers to the territory on 22 June. Over 50 millimetres
of rainfall were recorded in parts of the New Territories and Lantau Island.
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No significant damage was reported in Hong Kong during the passage of Bebinca.

Information on the maximum wind, period of strong force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Bebinca is given in Tables
3.1.1 - 3.1.4 respectively. Figures 3.1.1 - 3.1.4 show respectively the track of Bebinca, the
rainfall distribution for Hong Kong, a satellite imagery and a related radar imagery of
Bebinca.
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< 3.1.1 FEHERZE T » RBLISE RV AT E SS9 AT Ak 50 s R - 5
(SUNIERB G s Y g
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 signals for
Bebinca were in force
B e PR e A/ N S R
Maximum Gust Maximum Hourly Mean Wind
v (2EE 1.1 JeRl JeR\ 2
Station (See Fig. 1.1) JeEL 5] (ANE/EE) | HE/ By | BERE JeE\ ] (ANE/EF) | HEE/ By | B3R
Direction Speed | Date/Month | Time Direction Speed Date/Month | Time
(kmv/h) (km/h)
T BluffHead |#EJG{RE | ENE 63 216  [18:58] E 34 21/6  |23:00
(F~HE) (Stanley)  [gid-f=s| ENE 63 216 |19:16
RERAEDE Central Pier |3 JL{R5 | ENE 58 21/6 22:08 5} E 38 21/6 21:00
M Cheung Chau | Fd{REE | ESE 77 22/6 00:32| FEFg SE 47 22/6 08:00
Fofbion | Chemns Chan g EsE| 72 26 |0453] @ | E 47 216 |19:00
EHM Green Island HL | NE 75 21/6 19:421 ®JE | NE 54 21/6 18:00
%@[@; Il;ll'%ilr_tglalt(igga%l BE§ | SE 59 22/6  |07:29 | B {RE | ESE 34 21/6 | 16:00
irport
=g Kai Tak B E 59 216 [19:16] E 30 22/6  |00:00
J | King's Park HEE SE 54 22/6 01:31 | 3HE R | ESE 23 22/6 02:00
J%1l | Lau Fau Shan |BEJL{R5 | ENE 67 216 [20:32] E 31 21/6  |21:00
LT Ngong Ping B E 99 22/6  |03:57| E 72 22/6 | 04:00
it North Point B E 67 216 [17:48] E 31 21/6  [21:00
B E 31 21/6  [23:00
SR Peng Chau B E 59 216 [20:17| E 40 21/6  |20:00
SEM Ping Chau gl E 40 21/6 17:42| = E 12 21/6 18:00
PEE Sai Kung | E4{mRd | SSE 70 22/6  |05:25| B LR | ENE 38 21/6  |19:00
S Sha Chau  |#EE§{RF5| SSE 63 22/6  |05:17| EHFE§ | SE 36 22/6  |06:00
D Sha Lo Wan B E 63 216 [22:18] E 31 21/6  |21:00
YhH Sha Tin #LfRE | ENE 58 22/6  |05:34 | #EL{RAL [NNE 19 21/6  |21:00
Vet Shek Kong | HIL{mE | ENE 51 21/6 (2328 E 23 22/6 | 00:00
ﬂ?%gg% %’;‘)ﬁggny) # | E 59 26 [2033] @ | E 40 22/6  |00:00
T8 | TaKwuLing |#CIbfEsE|ENE| 47 216 |18:48 %Egi N T oo
KEH Tai Mei Tuk B E 68 22/6  [05:30| EHE E 45 21/6  |23:00
- Tai Mo Shan B E 94 216 [22:37] K E 67 22/6  |00:00
B E 94 216 [23:29
KIE Tai Po Kau BE§ | SE 65 22/6  |05:39 | BEREd{RE | ESE 36 21/6  |23:00
P Tap Mun 4 E 49 21/6  |18:20 | BiEd{mH | ESE 23 22/6  |06:00
REL Tate's Cairn | BEEF§{ 5 | ESE 87 21/6 18:04| =EEF | SE 56 22/6 00:00
HFEE B | Tseung Kwan O |EEFE{REE | ESE 47 21/6 20:20 5] E 14 21/6 21:00
%Kﬁ%ﬁéﬁ% ng‘i% g;s(l)“f” o E 54 206 |00:18| E 20 2206 |03:00
HPIEL GTousz:»anL:r]n H 5G| SSE 52 22/6  |05:24| EFE§ | SE 14 22/6  |07:00
e Offices
R E Waglan Island B E 65 21/6 18:06 $ E 2; ;:;2 ;388
SRHH/NE | Wetland Park | BHEF{REE | ESE 40 216 |15:48| E 19 21/6 | 18:00
ETHT Woﬁgm%h“k #iE | SE| 67 2/6  [0208] B | E 30 216 |21:00
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Table 3.1.2 Periods during which sustained strong winds were reached at the eight
reference anemometers in the tropical cyclone warning system when warning
signals for Bebinca were in force

BV ERGRE R | Al TR E
Start time strong wind | End time strong wind

speed was reached speed was reached

HE/ A | BEE | HE/AG | BERE
Date/Month | Time | Date/Month| Time

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

M Cheung Chau 21/6 16:21 22/6 08:32
R M5 | Hong Kong International Airport 22/6 05:19 22/6 07:35
e} Sai Kung 21/6 18:31 22/6 05:33

BUE ~ VO ~ $T8%5E ~ BRSO LUATEHE R T AR R AR -
The sustained wind speed did not attain strong force at Kai Tak, Sha Tin, Ta Kwu Ling, Tsing
Yi and Lau Fau Shan.

* PorgE I R E RN 41-62 A H
* 10-minute mean wind speed of 41- 62 km/h

ab: ARVILFFEREI R A SR R 2 R R R o HfE > BT ATRE SRR
e ERES] ©

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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* 3.13 B BRI - TR GHEES R M A R sk is 8y H Rk &
Table 3.1.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Bebinca

uh (2ElE 3.1.2) ANAZF—H | AAZTTH | aiE &0
Station (See Fig. 3.1.2) 21 Jun 22 Jun Total (mm)
N pay
Hongél/(%ozz%bzs[ervatory 0.8 15.2 16.0
A E‘ AR KA iE!
Hong Kongélr/lt%ealiziﬁfa?Airport (HKA) L4 259 273
£l Cheung Chau (CCH) 0.0 27.0 27.0
NO05 poASEs ] Fanling 0.0 44.5 445
N13 R High Island 0.5 44.0 445
K04 s Jordan Valley 2.5 24.0 26.5
NO06 EAs Kwai Chung [0.5] [14.0] [14.5]
HI2 T Mid Levels 2.5 21.0 23.5
N09 D H Sha Tin 1.0 52.0 53.0
H19 s Shau Kei Wan 3.5 15.0 185
SEK y e Shek Kong 2.5 23.5 26.0
K06 BRI So Uk Estate 1.5 15.0 16.5
R31 RFEE Tai Mei Tuk 0.0 35.5 35.5
R21 eyayes Tap Shek Kok 8.0 20.0 28.0
N17 Eb Tung Chung 1.0 38.5 39.5
R27 TCEA Yuen Long 0.0 16.5 16.5

] BERREEE/NSTRE80E o Note: [ ] based on incomplete hourly data.
BKE (H21) - J8EEF o Repulse Bay (H21) - data not available
% 3.14 HEEEEBIR - TRV S B AL B i R JE 27

Table 3.1.4  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Bebinca

e CREEEAEE DL ) FINEES N YW
R Maximum sea level Maximum storm surge
Vh (SR 1.1) (above chart datum) (above astronomical tide)

tati Fig. 1.1 == =
Station (See Fig. 1.1) SECH| BE/E R IET] =ECK) | HE/AG | FRd
Height (m) | Date/Month Time Height (m) | Date/Month| Time

ffifa | Quarry Bay 2.57 22/6 07:07 0.33 21/6 22:04

B Shek Pik 2.69 22/6 07:19 0.25 22/6 07:19
KR | Tai Miu Wan 2.39 22/6 06:56 0.25 21/6 21:45
KIE Tai Po Kau 245 22/6 08:45 0.44 21/6 23:20
J2&0H | Tsim Bei Tsui 3.08 22/6 08:01 0.38 22/6 06:56
fEME | Waglan Island 2.53 22/6 06:44 0.28 22/6 03:09
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Figure 3.1.1 Track of Bebinca (1305) for 20 - 24 June 2013.
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Figure 3.1.2 Ralnfall distribution for 21 - 22 June 2013 (isohyets are in millimetres).
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Figure 3.1.3 Infra-red satellite imagery at 8 p.m. on 21 June 2013 of Tropical

Storm Bebinca at its peak intensity with estimated maximum

sustained winds of 85 kilometres per hour near its centre.

(2 E GRS HARSREN S R #EE-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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Radar echoes captured at 5 a.m. on 22 June 2013, when the outer rainbands
of Tropical Storm Bebinca were affecting the southern part of Hong Kong.
The centre of Bebinca was located about 370 km to the south-southwest of
Hong Kong at that time.
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32  IRFIBNVFEEFEELTE (1306) : ZE—=F A +/\HEtLtHZH
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FEPGER LR > WA pEI eI RIE S E) - B H R AT R - REIERE T
B o JREERER N H =+ HAEARTETHES - DIRFEREY302% B A o= R DAPH RV, -
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Higm s > PO TR s R ) HE/ N 105408 - i B R e Iies) - i
ARE23NE > Rl e B USRI - JREEnEN T H H AR IS - B
FHES  CETHEAEE R T EE80.4H MM - B R i T T &
Ve > fei Py - ST ARV LR - i EAE PIRRIRER o AR R PR R
HEHIR - ISR L1408 N2 > HREORAR0.8EIT ARHE - EAh > EPEY
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#1,9708 T N EHE -

AR ER/NHZ=Z1TH MNFRF107r 3 H— ST E 9% - ERpmbm i
AR REZI90N - i EATEVORIGE SR, - =i chvosfE - FEEmEE
TR ERNR 0 CH— R AREESZEIEE - RXEE N5y
FH =aEEsE - EROREE N & B 2R R 390N E o NP AEEUCOE
S EAR R R A - S RS TP T EARE o RICEHEELRY 28543
73§k 15 i ARG R U V- T SRUBR 1004.0 ST« JREECER NP =R A A il &
A WAEAE Z U R G385 A Bia i - T H ZH 2 s R b ud R s B A
RABEEIZ MGG - R CETE L5105 08—l #5575 - B =98 EE
5t o JRECRAERE T AT R R - RXER EFIRF40 BT A BV e & &5 (5
5

o EERE R BRI » AR RENT T T SRS Y i v A/ NS P 5 JEUE B TR HY 54
SNE S TP E E SRR/ N 1038 B S PR, © feiir2. 1R CBEEE T LA
F) A REEEF0ASKRCOCHEELLE) HEREHERE -

ANHZ=ZA ARG R REEES - ZEDRELIHVSMNENT R - T H
—HEEZE AR R ER - & AR 1 & g% 5B i 202 KAV
B - THZHRAE R RE - B EA R eIA 24 FHER -

mEEEE R ERRIINE - A A RN S - BEBIIERSG A =Pk
RE T > 419FERFT LR -

3.2.1 - 3.2.4 JypliE b nr s B A S Uk SRy R = 2R - R T
EEF R R SR L FE IR EE ~ FBABHY R B S = ifir &) - [83.2.1 - 3.2.4 77
B Ry EE Y ER TEE] ~ AP & o elEl ~ O EEER AT 2 R G
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3.2 Severe Tropical Storm Rumbia (1306): 28 June - 2 July 2013

Rumbia was the second tropical cyclone that necessitated the issuance of a
tropical cyclone warning signal by the Hong Kong Observatory in 2013.

Rumbia formed as a tropical depression over the western North Pacific about
990 km east-southeast of Manila on 28 June and moved northwest to
west-northwestwards. Rumbia intensified into a tropical storm and moved across the
central Philippines on 29 June. It entered the central part of the South China Sea and
moved across the seas west of Luzon at about 30 km/h on 30 June. Rumbia intensified
further into a severe tropical storm over the northern part of the South China Sea to
the south of Hong Kong in the morning on 1 July, reaching its peak intensity with an
estimated sustained wind of 105 km/h near its centre, turning northwestwards at about
23 km/h and crossing the seas east of Hainan Island that night. Rumbia approached
the Leizhou Peninsula in the early hours of 2 July. At 5 a.m., the mean sea-level
pressure at Zhanjiang fell to 980.4 hPa. Rumbia made landfall near Zhanjiang that
morning and moved across Guangxi, weakening into a tropical storm before
dissipating over the inland areas that night. According to press reports, over
1.4 million people were affected in Zhanjiang, with a direct economic loss of
980 million RMB. In Guangxi, some 0.17 million people were affected, over 90 huts
collapsed, around 3,800 hectares of farmland affected and the direct economic loss
exceeded 19.7 million RMB.

In Hong Kong, the Standby Signal No. 1 was issued at 9:10 p.m. on 30 June
when Rumbia was about 690 km south-southeast of the territory. Local winds were
moderate easterlies, occasionally strong on high ground that night. As Rumbia moved
gradually closer to the south China coast, local winds strengthened gradually in the
morning on 1 July. The Strong Wind Signal No. 3 was issued at 1:15 p.m. when
Rumbia was about 390 km south-southwest of Hong Kong. Local winds became fresh
to strong east to southeasterlies in the afternoon, occasionally reaching gale force on
high ground. At the Hong Kong Observatory Headquarters, the lowest instantaneous
mean sea-level pressure of 1004.0 hPa was recorded at 2:43 p.m. Rumbia was closest
to Hong Kong around 3 p.m. that day when it was about 385 km to the
south-southwest. Winds in Hong Kong gradually subsided as Rumbia moved
gradually away from the territory during the early hours on 2 July. The Strong Wind
Signal No. 3 was replaced by the Standby Signal No. 1 at 5:10 a.m. All tropical
cyclone warning signals were cancelled at 9:40 a.m. after Rumbia made landfall near
Zhanjiang.

During the passage of Rumbia, the maximum hourly mean wind recorded near
sea level was 54 km/h at Cheung Chau, while maximum gusts of 103 km/h were
recorded at Sai Kung. A maximum sea level of 2.17 m (above chart datum) and a
maximum storm surge of 0.45 m (above astronomical tide) were recorded at Tsim Bei
Tsui.

The weather in Hong Kong was very hot with abundant sunshine on 30 June.
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Under the influence of the outer rainbands of Rumbia, the weather became cloudy
with squally showers and thunderstorms on 1 July. More than 20 millimetres of
rainfall were recorded over most parts of the territory that day. The weather became
hot with sunny periods and a few showers on 2 July.

During the passage of Rumbia, there were 16 reports of fallen trees in Hong
Kong. At the Hong Kong International Airport, three aircraft were diverted and
419 flights were delayed.

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
Rumbia is given in Tables 3.2.1 - 3.2.4 respectively. Figures 3.2.1 - 3.2.4 show
respectively the track of Rumbia, the rainfall distribution for Hong Kong, a satellite
imagery and a radar imagery of Rumbia.
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Table 3.2.1

Paayliilmotetis -7

T RERUE RV

e /NS P L R JoL [

SRIEE

=

e LR AT S A= LR ~ A

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

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

e PR B A NS
% (SRIE 1) Maxir\num Gust Maximum H(\)urly Mean Wind
Speed (km/h) Speed (km/h)
f%ﬁf? Bluff Head (Stanley) W | SE 77 1/7 14:35 %igﬁ ESS:EE zz ig ;gg
chERHETE Central Pier w E 59 1/7 14:48 = E 31 177 14:00
£ Cheung Chau WE | SE 77 1/7 16:21 | HpE§ | SE 54 177 21:00
S E 70 17 11:13
FM7k# | Cheung Chau Beach ol E 43 177 12:00
5 E 70 17 11:14
=pll Green Island (R | ESE 81 1/7 14:48 |HdL{RER| ENE 36 177 15:00
Ef'%%%%ﬁi’% Hong Kozzi%r;f;ﬁmati"“al (R | ESE 65 177 23:44 |HEI{RH | ESE 36 1/7 14:00
g Kai Tak HEA{RES | SSE 62 1/7 14:47 |9 Ed (73| ESE 31 1/7 23:00
P nis] King's Park 3] S 56 17 14:51 |9 F4{75E| ESE 22 17 11:00
Jivealll Lau Fau Shan =@ | SE 72 1/7 15:12 | =p@§ | SE 27 2/7 09:00
EREE Ngong Ping B E 112 1/7 18:38 0 E 67 1/7 21:00
Ik North Point HEA{RH | ESE 76 1/7 14:46 H E 30 1/7 13:00
FEM Peng Chau HEg | SE 59 1/7 14:54 H E 31 177 12:00
SEM Ping Chau HEg | SE 47 1/7 17:57 |5 EEfREE | SSE 9 177 17:00
PHE Sai Kung 3] S 103 1/7 15:21 |5 EgfmEd| SSE 36 2/7 00:00
Dl Sha Chau 3] S 62 1/7 14:17 | ®pF§ | SE 38 177 22:00
i Sha Lo Wan B (75| ESE 67 1/7 21:31 |SEFG{R5E | ESE 31 17 22:00
pgas! Sha Tin PERA (R | SSW 43 1/7 15:08 W E 19 17 22:00
717?5;;55' Star Ferry (Kowloon) |3 g {5 | ESE 70 1/7 14:48 3 E 36 1/7 15:00
FTEh Ta Kwu Ling S E 51 1/7 14:04 W E 16 17 15:00
KEE Tai Mei Tuk S E 58 1/7 14:04 W E 36 17 12:00
KHELL Tai Mo Shan (R | ESE 99 1/7 17:12 |HEFfRE| ESE 63 177 16:00
FHE Tai Po Kau B AR H | ESE 62 1/7 12:01 |5 Eg (73| ESE 31 1/7 12:00
5P Tap Mun ¥F§ | SE 62 1/7 1543 | EEF§ | SE 31 17 23:00
KL Tate's Cairn VEEE | SW 70 1/7 14:57 |VEEERES | SSW 47 2/7 08:00
e EE Tseung Kwan O B E 41 1/7 11:58 |5 EE{mH | ESE 14 1/7 19:00
@%ﬁfpﬁ Tsing Yi Shell Oil Depot| 3F§ | SE 92 1/7 14:56 | ®HE§ | SE 25 2/7 08:00
@zgﬁ Tuen M‘g‘ﬁffc‘;vsemme“t WE | SE 62 177 1229 | HE§ | SE 23 177 22:00
BEHE, Waglan Island HEIRES | SSE 96 1/7 14:32 |5 E9{7Ed| SSE 51 1/7 17:00
A A E Wetland Park HE | SE 68 1/7 15:11 | ®EE§ | SE 20 2/7 09:00
YL Wong Chuk Hang | BER4{R 52| ESE 59 1/7 14:42 S E 23 17 14:00

Fre - 2HEEFR Shek Kong - data not available
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F 322 TERILTERER T TERV SRUEE & S/ M 275 RIS ATk 2 R SRR
TR e E R AT B
Table 3.2.2  Periods during which sustained strong winds were reached among the eight

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

A VERSRE IR | AR TR

h (SEE 1.1) Start tir*ne strong wind | End tirile strong wind
Station (See Fig. 1.1) speed” was reached speed” was reached
HEVHy | B | HEVAG | B5E
Date/Month | Time | Date/Month| Time
M Cheung Chau 1/7 11:29 2/7 07:09
TS | Hong Kong International Airport 1/7 13:51 1/7 23:47
P9E Sai Kung 1/7 15:26 1/7 15:29

BOCE ~ VDH ~ T80 ~ FARSORUF LAY E S R ZE F R R -
The sustained wind speed did not attain strong force at Kai Tak, Sha Tin, Ta Kwu Ling, Tsing
Yi and Lau Fau Shan.

* P EUEES N 41-62 A H
* 10-minute mean wind speed of 41- 62 km/h

it ARVIHFHER )R] Rtk 2 R AR E R © FLRE > BT AT RE S R B
e ERES] ©

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
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BRI GRS

and other stations during the passage of Rumbia

B s HoAth 5 Uh T A3 HY H M &

Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters

uh (2EIE 3.2.2) ANA=1+H| EA—H | EAZH | &Rg &K
Station (See Fig. 3.2.2) 30 Jun 1 Jul 2 Jul Total (mm)
3 PN
Hong ﬁffoﬁ  atory 0.0 29.5 0.0 29.5
IR e
Hong Kong International Airport (HKA) "ffai 214 0.9 22.3
<M Cheung Chau (CCH) 0.0 13.5 0.0 13.5
NO5 AR Fanling 0.0 41.5 0.0 41.5
N13 FERL e High Island 0.0 22.0 0.0 22.0
Ko04 PEER Jordan Valley 0.0 17.5 0.0 17.5
NO06 25 Kwai Chung 0.0 39.0 0.0 39.0
H12 FUE Mid Levels 0.0 18.0 0.0 18.0
NO09 YD HI Sha Tin 0.0 18.5 1.0 19.5
H19 B Shau Kei Wan 0.0 38.5 0.0 38.5
SEK Yt Shek Kong 0.0 27.0 0.0 27.0
K06 |  #REH So Uk Estate 0.0 36.0 0.0 36.0
R31 KEE Tai Mei Tuk 0.0 29.0 3.5 32.5
R21 [y Y=z Tap Shek Kok 0.0 19.5 0.5 20.0
N17 R Tung Chung 0.0 27.0 1.0 28.0
R27 TCEH Yuen Long 0.0 23.5 0.5 24.0

BOKE (H21) - 9 HFERl © Repulse Bay (H21) - data not available
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Table 3.2.4

ST

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

AT - AR E PTG RS L R K ]

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

e CelElAAZEm DA L) R AREFE CRoCHERE )
e Maximum sea level Maximum storm surge

XT$ (%}Fﬁ. 1.1) (above chart datum) (above astronomical tide)

Station (See Fig. 1.1) — = — — N —
=ECK) | HE A% i =ECK) | HEH/HG | R
Height (m) | Date/Month Time Height (m) | Date/Month Time
R R Quarry Bay 1.90 2/7 05:34 0.27 1/7 16:26
BE Shek Pik 1.91 1/7 04:42 0.38 1/7 14:04
KJFERE | Tai Miu Wan 1.78 2/7 05:32 0.21 1/7 16:26
K= Tai Po Kau 1.92 2/7 06:08 0.33 1/7 19:54
ZJRENH | Tsim Bei Tsui 2.17 2/7 05:23 0.45 1/7 15:56
TS | Waglan Island 1.88 2/7 05:23 0.19 1/7 16:20
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Figure 3.2.1 Track of Rumbia (1306) for 28 June - 2 July 2013.
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Figure 3.2.3 Infra-red satellite imagery at noon on 1 July 2013 of Severe Tropical Storm
Rumbia at its peak intensity with estimated maximum sustained winds of

105 km/h near its centre.
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[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 3.2.4
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Radar echoes captured at 3 p.m. on 1 July 2013, when the outer
rainbands of Severe Tropical Storm Rumbia were affecting Hong
Kong. The centre of Rumbia was located about 385 km to the
south-southwest of Hong Kong at that time.
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3.3  Tropical Storm Cimaron (1308): 16 - 19 July 2013

Cimaron was the third tropical cyclone that necessitated the issuance of tropical
cyclone warning signals by the Hong Kong Observatory in 2013.

Cimaron formed as a tropical depression over the western North Pacific about
390 km east-northeast of Manila on 16 July and moved northwestwards at about
19 km/h. After skirting the northeastern tip of Luzon on 17 July, it moved across the
Luzon Strait and intensified into a tropical storm, reaching its peak intensity with an
estimated sustained wind of 65 km/h near its centre. The circulation of Cimaron was
relatively small. Meteorological satellite imageries showed that the diameter of the
cloud mass near the centre was about 300 km. Cimaron entered the northeastern part
of the South China Sea in the early hours on 18 July. It turned northwards at about
20 km/h in the morning and made landfall over the coast of Fujian that evening.
Cimaron weakened into a tropical depression over Fujian in the early hours on 19 July
and subsequently dissipated inland. According to press reports, Cimaron brought
rainstorms to Fujian where one person was killed and another was reported missing.
Around 2,840 hectares of agricultural products were affected and the direct economic
loss exceeded 700 million RMB.

The Standby Signal No. 1 was issued by the Hong Kong Observatory at
11:20 p.m. on 17 July when Cimaron was about 630 km east-southeast of the territory.
Local winds were generally moderate east to northeasterlies that night. Cimaron was
closest to Hong Kong around noon on 18 July, passing about 390 km to the east. All
tropical cyclone warning signals were cancelled at 3:40 p.m. that day as Cimaron took
on a northerly track and its threat to the territory receded. At the time, the Hong Kong
Observatory Headquarters recorded the lowest instantaneous mean sea-level pressure
of 1003.8 hPa when Cimaron was located about 410 km east-northeast of Hong Kong.

During the passage of Cimaron, the maximum hourly mean wind of 36 km/h
and the maximum gust of 54 km/h near sea level were both recorded at Green Island.
A maximum sea level of 2.44 m (above chart datum) was recorded at Tsim Bei Tsui,
while a maximum storm surge of 0.29 m (above astronomical tide) was recorded at
Tai Po Kau.

The impact of Cimaron on Hong Kong was rather limited and no significant
damage was reported. Under the influence of an active maritime airstream, local
weather was mainly cloudy with scattered showers and a few thunderstorms on
17 July. There were also a few showers on 18 July, but only a couple of millimetres of
rainfall were recorded in most parts of Hong Kong

Information on the maximum wind, daily rainfall and maximum sea level
reached in Hong Kong during the passage of Cimaron is given in Tables 3.3.1 - 3.3.3
respectively. Figures 3.3.1 - 3.3.4 show respectively the track of Cimaron, the
rainfall distribution for Hong Kong, a satellite imagery and a radar imagery of
Cimaron.
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Table 3.3.1 Maximum gust peak speeds and maximum hourly mean winds with
associated wind directions recorded at various stations when the tropical
cyclone warning signals for Cimaron were in force

A i B B/ INRF PR RV
B (SREE 1) Maxgl%m Gust Maximum H}(;Cg Mean Wind
Station (See Fig. 1.1) e A %) HH/ At | B R A /) H/ Rt | R
Direction Speed (km/h) Date/Month| Time Direction Szl i) Date/Month| Time
BB | Bt Head (Stanley)| 3R E 30 18/7 12:09 W E 16 18/7 00:00
(FREE)
ERHEGE|  Central Pier *H E 34 18/7 14:19 ®H E 20 18/7 15:00
=M Cheung Chau Wi SE 40 18/7 13:08 | HEH SE 23 18/7 14:00
£k #k | Cheung Chau Beach| IR E 36 17/7 23:34 " E 25 18/7 00:00
M Green Island Skl NE 54 18/7 12:28 | Eib NE 36 18/7 13:00
Ef’@ﬁ?ﬁ Imerﬁ;?fﬂi"gigrpo .| AR ESE 31 18/7 | 14:34 |#EEfRE| ESE 22 18/7 | 00:00
g Kai Tak HE{RE| ESE 40 18/7 11:34 |HE5{RE| ESE 16 18/7 13:00
sl King's Park HE{RH| ESE 27 18/7 12:02 HHES SE 12 18/7 13:00
L Lau Fau Shan  |BHRifmH| ESE 27 18/7 13:29 RILRR| ENE 14 1877 00:00
H E 14 18/7 15:00
Epa Ngong Ping 5 E 68 18/7 00:45 H 49 18/7 00:00
Bl North Point W E 31 18/7 11:40 W 16 18/7 14:00
B Peng Chau HFIRA| ESE )l 187 12:26 HFfREE| ESE 22 18/7 13:00
HEfmH| ESE 31 18/7 12:32
SEM Ping Chau HILRER| ENE 13 18/7 11:15 |PEILRIL| NNW 4 18/7 10:00
FEE Sai Kung W E 27 18/7 11:45 W E 12 18/7 13:00
S SE 34 18/7 13:34
SO Sha Chau B SE 34 18/7 1337 | HHEE SE 25 18/7 14:00
HFEEfmm| SSE 34 18/7 13:41
VDR Sha Lo Wan R | ESE 30 18/7 13:45 0 E 14 18/7 00:00
et Sha Tin Hitfmit| NNE 22 18/7 12:47 [®RdEfRIE| NNE 9 18/7 10:00
ﬂ;égi &iijg% S E 31 187 | 1434 | # E 20 18/7 | 14:00
FIEhss Ta Kwu Ling W SE 23 18/7 14:37 |HFE9{RHI| ESE 9 18/7 15:00
KEE Tai Mei Tuk #dk | NE 27 18/7 00:27 |HE{RH| ESE 16 18/7 15:00
KHELL Tai Mo Shan |5 F§{REE| ESE 70 17/7 23:22 |HE{REE| ESE 58 18/7 00:00
W SE 27 18/7 13:43
KIS Tai Po Kau HERE| ESE 16 18/7 15:00
W SE 27 18/7 13:55
k| Tap Mun W SE 22 18/7 13:13 | 3EE SE 13 18/7 14:00
REL Tate's Cairn ] SE 41 18/7 00:28 | R4 SE 30 18/7 01:00
HEEH | Tseung Kwan O L Shly NE 25 18/7 10:36 [®RAEfRIL| NNE 12 18/7 11:00
%;fféﬁ Tsmgg;f;e” Ol | o E 27 187 | 11:52 |EdESE|  ESE 13 187 | 14:00
@Zgﬁ Govegﬁxgﬁces 3@ | SE 31 18/7 | 13:25 |#FEfRE| SSE 14 18/7 | 15:00
WS Waglan Island ?ﬁjuﬁ% ENE 30 187 021 HiL{RHE| ENE 20 18/7 03:00
HAL{REE| ENE 30 18/7 02:12
JRHINE| Wetland Park | SREE{REE| ESE 31 18/7 13:53 |HF9{RHI| ESE 12 18/7 15:00
=141 | Wong Chuk Hang |H1LfREE| ENE 34 18/7 10:22 S E 16 18/7 11:00
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Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
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and other stations during the passage of Cimaron

uh (2MEE 3.3.2) tH-+/\H HE (24K
Station (See Fig. 3.3.2) 18 Jul Total (mm)
N PN
Hong ?(;fg?(i)%s?rvatory 0.5 0.5
ﬁ/%%%% 0.0 0.0
Hong Kong International Airport (HKA)

M Cheung Chau (CCH) 1.0 1.0
NO05 ARl Fanling 0.5 0.5
N13 FEALE High Island 0.5 0.5
K04 il Jordan Valley 0.5 0.5
NO06 Ao Kwai Chung 0.0 0.0
H12 En Mid Levels 0.5 0.5
NO09 YDH Sha Tin 1.0 1.0
HI19 BHEE Shau Kei Wan 1.0 1.0
SEK i Shek Kong 0.5 0.5
K06 #RE TS So Uk Estate 0.5 0.5
R31 KER Tai Mei Tuk 1.0 1.0
R21 re Yy Tap Shek Kok 0.0 0.0
N17 B Tung Chung 0.0 0.0
R27 JCEH Yuen Long 0.0 0.0

WK (H21) - J85EF o Repulse Bay (H21) - data not available
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Table 3.3.3

AE/ >
P
Times and heights of the maximum sea level and the maximum storm surge

eSS AT RGN R & SN

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

uh (SEE 1.1)
Station (See Fig. 1.1)

wEni L CEEIEAER DL L)
Maximum sea level
(above chart datum)

R AREFE CRoCHERE )
Maximum storm surge
(above astronomical tide)

=ECK) | HEVAD | K =ECK) | BEVAG | R

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

70 2R Quarry Bay 2.05 18/7 04:39 0.21 18/7 12:54
i EE Shek Pik 2.22 18/7 04:10 0.19 18/7 04:10
KEF% | Tai Miu Wan 1.87 18/7 04:49 0.11 18/7 14:13
K= Tai Po Kau 2.07 18/7 05:16 0.29 18/7 13:56
REINH | Tsim Bei Tsui 2.44 18/7 04:49 0.20 18/7 04:49
FEME | Waglan Island 2.21 18/7 04:53 0.27 18/7 01:21
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Infra-red satellite imagery at 11 p.m. on 17 July 2013, as Tropical
Storm Cimaron reached its peak intensity with estimated maximum
sustained winds of 65 kilometres per hour near its centre.

Figure 3.3.3
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[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 3.3.4
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Radar echoes at 3 p.m. on 18 July 2013, when the outer rainbands
of Tropical Storm Cimaron were affecting the northern part of the
South China Sea. At the time, Cimaron was located about 410 km
east-northeast of Hong Kong.
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3.4 Severe Tropical Storm Jebi (1309): 31 July - 3 August 2013

Jebi was the fourth tropical cyclone necessitating the issuance of tropical
cyclone warning signals by the Hong Kong Observatory in 2013.

Jebi formed as a tropical depression over the central part of the South China
Sea about 450 km east-southeast of Xisha on 31 July. Moving west-northwestwards,
Jebi intensified into a tropical storm that afternoon. It took on a northwesterly track at
a speed of about 11 km/h the next day across the seas near Xisha. Jebi intensified into
a severe tropical storm in the morning on 2 August about 70 km to the north-northeast
of Xisha, reaching its peak intensity with estimated sustained winds of 105 km/h near
its centre that afternoon. It also speeded up to about 28 km/h, making landfall near
Wenchang over the northeastern tip of Hainan Island that evening and turning
west-northwestwards across the island that night. At 11 p.m., the mean sea-level
pressure at Haikou fell to 987.4 hPa. Jebi moved across Beibu Wan in the early hours
on 3 August and made landfall over the coast of northern Vietnam that morning. It
weakened into a tropical storm in the afternoon and subsequently dissipated over the
northern part of Vietnam during the night. According to press reports, Jebi severely
disrupted the traffic in Hainan Island. In Vietnam, seven people were killed, and many
telecommunication towers and power lines were blown down during the passage of
Jebi.

The Standby Signal No. 1 was issued by the Hong Kong Observatory at
9:40 a.m. on 1 August when Jebi was about 740 km south of the territory. Under the
combined effect of Jebi and the ridge of high pressure over the coast of southeastern
China, local winds were moderate to fresh easterlies, occasionally strong on high
ground and strengthening during the day. The Strong Wind Signal No. 3 was issued at
4:10 p.m. when Jebi was about 660 km south of Hong Kong. Jebi continued to move
closer to the south China coast on 2 August. At the Hong Kong Observatory
Headquarters, the lowest instantaneous mean sea-level pressure of 1002.0 hPa was
recorded at 3:08 a.m., when Jebi was about 600 km to the south-southwest. Local
winds were fresh to strong east to southeasterlies that day, occasionally reaching gale
force on high ground. Jebi was closest to Hong Kong around 7 p.m. as it passed by
about 430 km to the southwest. All tropical cyclone warning signals were cancelled at
10:15 p.m. as Jebi moved across Hainan Island away from Hong Kong and local
winds subsided.

During the passage of Jebi, the maximum hourly mean wind recorded near sea
level was 51 km/h at Waglan Island, while maximum gusts of 87 km/h were recorded
at Cheung Chau. A maximum sea level of 2.41 m (above chart datum) was recorded at
Tsim Bei Tsui, while a maximum storm surge of 0.40 m (above astronomical tide) was
recorded at Tai Po Kau.

There were sunny intervals in Hong Kong during the morning of 1 August.
Under the influence of the outer rainbands associated with Jebi, the weather became
cloudy with scattered squally showers and thunderstorms that afternoon. The weather
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remained cloudy with scattered heavy showers and thunderstorms the next day. More
than 100 millimetres of rainfall were recorded over the western part of Hong Kong
Island and parts of the New Territories during these two days.

During the passage of Jebi, three aircraft were diverted at the Hong Kong
International Airport. There were reports of glass panels suspected to be blown off by
the winds in Tsim Sha Tsui and To Kwa Wan. The roof of a motor vehicle was
damaged in the former incident.

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
Jebi is given in Tables 3.4.1 - 3.4.4 respectively. Figures 3.4.1 - 3.4.4 show
respectively the track of Jebi, the rainfall distribution for Hong Kong, a satellite
imagery of Jebi and radar imagery of Jebi near its closest approach to Hong Kong.
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Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning
signals for Jebi were in force

B 1 PR R e N S LR
Maximum Gust Maximum Hourly Mean Wind
uh (ZREE 1.1) e 7 e 7
il A BE | A | e R B2 A e
Station (See Fig. 1.1) Directi (NEJBE) Date/Month | Ti Directi (AH/EF) Date/Month | Ti
1rection Speed (km/h) ate ont me 1rection Speed (kl‘[]/h) ate ont me
zﬁgf? Bluff Head (Stanley) |SHFifR# | ESE | 63 18 | 1722 | #EEEE |ESE| 34 18 |18:00
AR RETE Central Pier 0 E 63 1/8 15:03 S E 34 1/8 12:00
=M Cheung Chau g SE 87 1/8 17:36 | *EifREE | ESE 45 1/8 18:00
Mk Cheung Chau Beach W E 81 1/8 15:13 ® E 45 1/8 16:00
BHM Green Island EfmEg | SSE 85 2/8 20:28 ik NE 45 1/8 11:00
BRI Hong Kong . )
e International Airport (R | ESE 75 1/8 15:27 o E 38 1/8 16:00
E 27 1/8 15:00
=g Kai Tak E E 65 1/8 14:53 R
£ E 27 2/8 15:00
HFEfwEE | ESE 19 1/8 11:00
et King's Park S 63 2/8 20:39
A fmes rar i HEifEE | ESE 19 18 |15:00
_ H4LJRH | ENE 56 2/8 10:42 o E 30 1/8 12:00
Al Lau Fau Shan
HFifRE | ESE 56 2/8 20:56 £ E 30 1/8 16:00
Hdb{weE | ENE 99 1/8 19:44
EpEE Ngong Ping S E 99 1/8 20:11 S E 76 1/8 20:00
o E 99 2/8 00:00
ity North Point E E 63 1/8 14:54 o E 27 1/8 23:00
T Peng Chau HEE{wE | ESE 81 1/8 15:12 w E 40 1/8 16:00
0 E 9 1/8 14:00
Ping Ch ESE 1 1/ 14:51
M ing Chau R | ES 3 8 5 = E 9 1/8 15:00
= Sai Kung HEIfmE | ESE 70 2/8 10:06 | LR | ENE 34 1/8 15:00
bl Sha Chau HEIfmE | ESE 65 1/8 15:31 | HEfms | ESE 36 2/8 21:00
VD Sha Lo Wan R SE 65 1/8 18:00 H E 31 1/8 16:00
VOH Sha Tin REEfRR | ESE 52 1/8 14:56 W E 16 1/8 12:00
=
h?é;gii Star Ferry (Kowloon) S E 72 18 14:58 " E 34 178 13:00
FToksH Ta Kwu Ling B E 51 1/8 15:11 B E 16 1/8 15:00
KFEE Tai Mei Tuk REEfRR | ESE 81 1/8 14:54 W E 40 2/8 11:00
KL Tai Mo Shan ol E 101 2/8 10:27 H E 68 1/8 22:00
. £ E 31 1/8 13:00
i Tai Po K: E 70 1/8 15:02
Al o R R B E 31 1/8 15:00
P Tap Mun R SE 70 2/8 21:07 | SE 27 2/8 22:00
KREWL Tate's Cairn R SE 83 2/8 10:08 R SE 45 2/8 10:00
. siikfm5% | ENE 13 1/8 12:00
e A T Kwan O SE 54 2/8 10:03
e seung Kwan A Ll | ENE 13 18 |15:00
=
ﬁffg“ Tsing Yi Shell Oil Depot| HEd SE 65 2/8 20:35 S E 23 2/8 21:00
/|
EPYEUEF Tuen Mun Government ) _ )
s Offices i SE 56 2/8 20:48 | HE{FHE | ESE 20 2/8 21:00
T E Waglan Island 3] S 77 2/8 20:25 | HAL{REE | ENE 51 2/8 08:00
JRHLAE Wetland Park HILfmH | ENE 41 1/8 15:06 w E 19 1/8 12:00
U Wong Chuk Hang | PEILIRTE | WNW 56 2/8 20:21 ES E 23 1/8 11:00

AR - A& Shek Kong - data available
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Table 3.4.2  Periods during which sustained strong winds were reached among the eight
reference anemometers in the tropical cyclone warning system when warning
signals for Jebi were in force
BAZEF R E R | R TR R
b (2RIE 1.1) Start tlI:le strong wind | End tirile strong wind
Station (See Fig. 1.1) speed” was reached speed” was reached
HEVAG | B | HEVRG | R
Date/Month | Time | Date/Month | Time
Sl Cheung Chau 1/8 10:59 2/8 21:05
HEEEM%E  |Hong Kong International Airport 1/8 12:46 1/8 15:40
FiEp=S Sai Kung 1/8 14:52 1/8 14:56
FHAK SR Tsing Yi Shell Oil Depot 2/8 20:38 2/8 20:44

RS~ FUFLL ~ VO RATod R R IR Z R R E AR

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

* oSS R R NI 41-62 N H

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

it A HFFAEIR T B 1) e e 1% 22 2 5R JR\A FE R ] » LR > LD m]

R FEERVETT -

&b B

Ebl—J

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 3.4.3
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Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters

B e HoAth S IE T A3 HY H M &

and other stations during the passage of Jebi

ik (ShRE 3.4.2) J\H—H JANB—H LR (2K)
Station (See Fig. 3.4.2) 1 Aug 2 Aug Total (mm)
N PN
Hong ?(;fg?(i)%s?rvatory 4.3 72.4 76.9
SR
Hong Kong Iﬁeﬁligon*i% firport (HKA) 1.6 2-6 1.2
M Cheung Chau (CCH) 2.5 17.0 19.5
NO5 AR Fanling 1.5 52.5 54.0
N13 FEAE High Island 4.0 53.0 57.0
K04 PEER Jordan Valley 6.0 42.0 48.0
NO06 25 Kwai Chung 8.0 95.0 103.0
HI2 & Mid Levels 5.5 92.5 98.0
N09 VOH Sha Tin 8.0 48.5 56.5
HI19 B Shau Kei Wan 8.0 81.0 89.0
SEK e Shek Kong 4.5 73.5 78.0
K06 |  #JEl | So Uk Estate 6.0 80.0 86.0
R31 KEE Tai Mei Tuk 2.5 37.0 39.5
R21 oy Y| Tap Shek Kok 0.0 33.5 33.5
N17 HH Tung Chung 1.0 12.0 13.0
R27 JCEA Yuen Long 0.5 33.5 34.0
=KE (H21) - )9 HEKR  Repulse Bay (H21) - data not available
*= 344 T s B AR HAR - BARSRNYUEFT R S i = L R i R B
Table 3.4.4  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Jebi
B (SEEERDL L) | ROESOH OOCHBREL )
. Maximum sea level Maximum storm surge
Y’E (%Fﬁ, LD (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) = g = —_— = =
=ECK) | HEVA G R ] =ECK) | HEVAG B ]
Height (m) | Date/Month Time Height (m) | Date/Month| Time
i 20 Quarry Bay 2.20 2/8 06:02 0.31 2/8 14:57
iBE Shek Pik 2.39 2/8 06:28 0.32 2/8 03:53
KJEFE | Tai Miu Wan 1.99 2/8 05:55 0.15 2/8 20:29
K= Tai Po Kau 2.22 2/8 07:21 0.40 2/8 10:45
Je20H | Tsim Bei Tsui 2.41 2/8 05:39 0.33 2/8 16:51
fEBE | Waglan Island 2.33 2/8 06:11 0.33 2/8 02:16
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Figure 3.4.1 Track of Jebi (1309) on 31 July - 3 August 2013.

58K LF
HONG KUNu oubkuulouv

R

Rain-gauge station

GEHE HEJK E g R W

3.4.2 “FE-=F/\H—H&"H E’JFH T ER BN HZEK) -
Figure 3.4.2  Rainfall distribution for 1 - 2 August 2013 (isohyets are in millimetres).
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343
HEEFIH RS 8 O st s R F S N 105 25 -
Figure 3.4.3 Infra-red satellite imagery at 2 p.m. on 2 August 2013 as Severe Tropical

Storm Jebi reached its peak intensity with estimated maximum sustained
winds of 105 km/h near its centre.

(2 E GRS HARSREN S R A#EE-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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© Hong Kong Observatory : WIBKZ A
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Rainfall Rate (mm/

3.44 TE-=F/\HZH T 3 BB EZEIRE G - BURTRIIEVET EFEIR
I NER T IER B

Figure 3.4.4 Image of radar echoes at 3 p.m. on 2 August 2013, showing the outer
rainbands of Severe Tropical Storm Jebi over Hong Kong.
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3.5 Super Typhoon Utor (1311): 9 - 16 August 2013

Utor was the fifth tropical cyclone necessitating the issuance of tropical
cyclone warning signals by the Hong Kong Observatory in 2013. It was also the first
necessitating the issuance of No. 8 Gale or Storm Signal in the year.

Utor formed as a tropical depression over the western North Pacific about
1 350 km east of Manila on 9 August and moved westwards. Utor intensified into a
tropical storm in the small hours on the next day. It continued to intensify and became
a typhoon while moving along a west-northwesterly track during the day. Utor
developed into a severe typhoon in the morning on 11 August and strengthened further
into a super typhoon over the sea areas east of Luzon that evening, reaching its peak
intensity with estimated sustained winds of 195 km/h near its centre. It crossed Luzon
in the small hours on 12 August and weakened into a severe typhoon before entering
the South China Sea in the morning. Utor gradually took on a northwesterly track the
next day over the northern part of the South China Sea to the south of Hong Kong. It
approached the coast of western Guangdong and weakened into a typhoon in the
afternoon on 14 August. At 2 p.m., the mean sea-level pressure at Yangjiang fell to
972.9 hPa. Utor then made landfall near Yangjiang and moved across the coast of
western Guangdong that evening, weakening into a severe tropical storm at night. It
slowed down and turned northwards across Guangxi on 15 August. Utor weakened
into a tropical storm in the morning and a tropical depression that afternoon. It finally
dissipated over Guangxi the next day.

According to press reports, at least two people were killed and 46 fishermen
were missing in the Philippines. Utor also caused a number of landslides. Over
600 houses were damaged and electricity supply to more than 1,000 households
interrupted. Three people were killed and five went missing at Maoming and
Yangjiang in Guangdong during the passage of Utor, with direct economic losses
exceeding 1 800 million RMB. In addition, two people were also killed in Guangxi
according to reports.

The Hong Kong Observatory issued the Standby Signal No. 1 at 4:05 p.m. on
12 August when Utor was about 710 km southeast of the territory. As Utor edged
steadily towards the coast of western Guangdong, local winds strengthened gradually
the next day. The Strong Wind Signal No. 3 was issued at 4:40 a.m. when Utor was
about 490 km south-southeast of Hong Kong. Local winds became strong east to
northeasterlies in the afternoon, occasionally reaching gale force offshore and on high
ground. As Utor continued to move closer to Hong Kong, the No. 8 SE Gale or Storm
Signal was issued at 1:40 a.m. on 14 August when Utor was about 310 km to the
south-southwest. Local winds became strong to gale force east to southeasterlies
during the morning, occasionally reaching storm force on high ground. Utor was
closest to Hong Kong around 1 p.m. that day as it passed by about 240 km to the
west-southwest. The Strong Wind Signal No.3 was issued at 1:40 p.m. as Utor started
to weaken. While gale force winds continued to affect the waters and high ground
over the southwestern part of Hong Kong, local winds gradually subsided. As Utor
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moved further away and weakened, the Standby Signal No.l was issued at 1:40 a.m.
on 15 August. Local winds remained strong over the offshore waters to the south and
west of Hong Kong during the morning as Utor moved slowly and its rainbands
continued to affect the Pearl River Estuary. All tropical cyclone warning signals were
cancelled at 4:40 p.m. as local winds further subsided.

During the passage of Utor, a maximum hourly mean wind of 75 km/h was
recorded at Waglan Island, while maximum gusts of 104 km/h were recorded at
Cheung Chau. A maximum sea level (above chart datum) of 2.76 m was recorded at
Tsim Bei Tsui, while a maximum storm surge of 0.63 m was recorded at Tai Po Kau.
The lowest instantaneous mean sea-level pressures recorded at some selected stations
are as follows:-

Lowest instantaneous

Station mean sea-level Date/ Time
Month
pressure (hPa)
Hong Kong Observatory Headquarters 996.8 14/8  3:37 am.
Cheung Chau 995.8 14/8  4:42 am.
Hong Kong International Airport 996.2 14/8  5:05 am.
King’s Park 996.8 14/8  3:34 am.
Lau Fau Shan 997.0 14/8  3:56 a.m.
Peng Chau 995.6 14/8  4:54 am.
Waglan Island 996.3 14/8  3:30 a.m.

The weather in Hong Kong was fine and very hot on 12 August, with a
maximum temperature of 34.9 degrees at the Hong Kong Observatory, the highest so
far this year. Under the influence of the rainbands of Utor, the weather became cloudy
to overcast with heavy squally showers and a few thunderstorms in the next couple of
days. The rainbands of Utor continued to bring showers to Hong Kong on 15 August.
More than 100 millimetres of rainfall were recorded over parts of the territory during
these four days.

In Hong Kong, nine people were injured during the passage of Utor. Two
people were rescued and one went missing when diving in the sea areas off Tai Po.
There were 415 reports of fallen trees, six reports of minor flooding, as well as a
number of reports of collapsed scaffolding or signboards. A glass panel fell from a
commercial building in Chai Wan, hitting two private vehicles. Satellite antennas were
toppled by winds in Kowloon City and To Kwa Wan, damaging a street lamp and
three motorcycles. At the Hong Kong International Airport, 148 flights were cancelled,
663 flights delayed and 32 flights were diverted due to adverse weather. A
Guangdong-bound cargo vessel sank in the waters about 80 kilometres southwest of
Hong Kong. All 21 crew members were rescued.

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
Utor is given in Tables 3.5.1 - 3.5.4 respectively. Figures 3.5.1 and 3.5.2 show
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respectively the track of Utor and the rainfall distribution for Hong Kong. Figure 3.5.3
shows the winds recorded at various stations in Hong Kong. Charts in figures 3.5.4
show the time traces of wind speed and mean sea-level pressure recorded at Cheung

Chau. Figures 3.5.5 and 3.5.6 show respectively a satellite imagery of Utor and the
radar imagery of the outer rainbands of Utor.
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Table 3.5.1

R ET > AR URAE BV SR e B 5 (5 5t A2 U BT SR 15 e = 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 Utor were in force

i e PR Bt B N 2R
Maximum Gust Maximum Hourly Mean Wind
u (% 1.1 i i
Speed (km/h) Speed (km/h)

z%ﬁf? Bluff Head (Stanley) HE | SE 92 14/8 11:16 |5EEE{Rm5 | ESE 54 14/8  |06:00
TPERTETE Central Pier SR w5 | ESE 83 14/8 11:24 H E 45 13/8  |19:00
M Cheung Chau HrE 5 | ESE 104 14/8 06:46 S FE{RwE | ESE 72 14/8  {06:00
RNk Cheung Chau Beach wH E 96 14/8 05:02 wH E 67 14/8 06:00
ik | NE 59 13/8  |19:00

=pll Green Island #L | NE 94 14/8 02:32
£ S 59 15/8  |04:00
ﬁf%w Hong Koz’igr:(‘)ﬁmaﬁ"“al =l S 90 1558 | 0725 | F S 51 15/8  |08:00
i Kai Tak #L | NE 79 13/8 15:10 |5 F5{R5| ESE 43 14/8  |14:00
s King's Park FEf7ER | ENE 76 13/8 15:17 |5EE{ReE| ESE 31 14/8  |06:00
FOFL Lau Fau Shan HE | SE © ki 24 B fREE | SSE 38 15/8  |03:00

HrEfwEE | SSE 65 15/8 01:57
ERLE Ngong Ping w E 142 14/8 11:14 H E 101 14/8 05:00
Bloy:e! North Point ES E 75 14/8 00:41 ES E 40 14/8  |01:00
PEM Peng Chau HrE R | ESE 83 14/8 04:54 H E 51 14/8  |03:00
H E 13 14/8  |01:00
SEM Ping Chau WE | SE 45 14/8 22:30 P - 5 loioo
PEE Sai Kung HFAfREE | SSE 77 14/8 15:36 |BHES{RES| SSE 43 14/8  |14:00
SO Sha Chau HEF | SE 88 14/8 07:28 [E] S 58 15/8  |03:00
Ve Sha Lo Wan HE{RH | ESE 88 14/8 05:37 H E 38 14/8  |05:00
YhH Sha Tin HAL{R 5 | ENE 70 14/8 00:09 | HE§ | SE 25 14/8  |18:00
ﬂ%géé Star Ferry (Kowloon) H E 90 14/8 05:37 H E 49 14/8 01:00
FTEh Ta Kwu Ling ES E 83 14/8 05:40 H 25 14/8  |06:00
KEE Tai Mei Tuk ki E 101 14/8 05:31 H 58 14/8  |02:00
KHELL Tai Mo Shan HFAfREE | ESE 130 14/8 02:47 | | SE 87 14/8  |13:00
K= Tai Po Kau HEF | SE 76 14/8 14:32 ES E 43 14/8  |01:00
! Tap Mun HEg | SE 83 14/8 0524 | HE§ | SE 41 14/8  |10:00
REL Tate's Caim HE | SE 112 14/8 02:16 | HiE§ | SE 72 14/8  |03:00
HEF R Tseung Kwan O HE§ | SE 63 14/8 14:29 | EE{R3 | ESE 20 14/8  [10:00
@ﬁiﬁiﬁ Tsing Yi Shell Oil Depot | #Fd | SE 68 15/8 03:40 | #EF | SE 38 15/8  |04:00
FHPAEURF | Tuen Mun Government | g | s ) 14/8 | 09:46 |sHFE{RR| SSE 31 158 [03:00

&% Offices

WS Waglan Island HE | SE 96 14/8 05:52 |HAE{REE | ENE 75 13/8  [17:00
RN E] Wetland Park HE | SE 54 14/8 1534 | #E§ | SE 23 14/8 14:00
=THL Wong Chuk Hang WE | SE 85 14/8 11:20 B E 31 13/8  (22:00

FrE - 2HFER Shek Kong - data not available
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Table 3.5.2

N FERVT SRS & AR M 275 S P ik SR R

Periods during which sustained strong and gale force winds were reached

among the eight reference anemometers in the tropical cyclone warning
system when warning signals for Utor were in force

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

B O)EE]

S8 TS R
Start time strong
wind speed” was

RIREE]

5é8 L EF
End time strong
wind speed” was

EJZEE]
FU R
Start time gale
force wind speed?

RIREE]
ZU R R
End time gale force
wind speed” was

reached reached was reached reached
HI/ A | R | BEY/AM | W | HEV/AG | R | HE/BG | EEE
Date/Month| Time | Date/Month| Time | Date/Month| Time | Date/Month| Time
M Cheung Chau 13/8 09:31 15/8 15:08 13/8 22:46 14/8 16:07
st | Hong Kong
é%iﬁm International 13/8 20:40 15/8 13:14 14/8 06:00 14/8 06:00
& Airport
B Kai Tak 14/8 05:36 14/8 18:46 -
Ji# | Lau Fau Shan 15/8 02:20 15/8 02:50 -
HE Sai Kung 13/8 15:05 15/8 00:38 -
= . .
HAKEHR | Tsing Yi Shell . .
e Oil Depot 15/8 03:40 15/8 03:46 -

VO HH R AT SRR R R B EARE -

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

- REFFEENET]

- not attaining the specified wind speed

* oA N 41-62 N E

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

# o PR R E AN 63-87 A H

# 10-minute mean wind speed of 63- 87 km/h

5t

ER B TR ERYED -

Note:

YN B FFE R ) e ) B itk 2 2 Rl R F RV FE R Re ] » LD > TR AT A

The table gives the first and last time when strong winds or gale 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 3.5.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Utor
nh (2BE 3.5.2) JA+ZH| /AB+=8| AB+0UE| AB+4HH | &HRE &K
Station (See Fig. 3.5.2) 12 Aug 13 Aug 14 Aug 15 Aug Total (mm)
e AR 48.4 59.4 0.7 108.5
Hong Kong Observatory Trace
& BEE
Hong Kong International 0.0 17.2 27.5 5.8 50.5
Airport (HKA)

) Cheung Chau (CCH) 0.0 30.5 8.0 2.0 40.5
NO5 | 35 Fanling 0.0 35.0 [52.5] 8.5 96.0
N13 | #2fye | HighIsland 0.0 30.5 [45.0] 6.0 81.5
H23 | &ifs(y | Aberdeen 0.0 50.0 [25.0] 1.5 76.5
K04 | =2 | Jordan Valley 0.0 47.5 [47.5] 55 100.5
No6 | z&g | Kwai Chung 0.0 37.5 [51.5] 8.0 97.0
H12 | £ | Mid Levels 0.0 53.0 [34.0] 1.5 88.5
NO09 | Vb Sha Tin 0.0 46.0 [94.5] 11.5 152.0
H19 | %54 | Shau Kei Wan 0.0 59.0 [29.5] 1.5 90.0
SEK | Ffs | ShekKong 0.0 47.5 73.0 10.0 130.5
K06 | ZFZ i | So Uk Estate 0.0 41.5 [54.0] 2.5 98.0
R31 | A2 | Tai Mei Tuk 0.0 44.5 71.5 7.0 123.0
R21 | 751 | Tap Shek Kok 0.0 19.5 32.0 3.0 54.5
N17 | #5F | Tung Chung 0.0 24.0 [38.5] 12.0 74.5
R27 | JTCBH Yuen Long 0.0 29.5 50.5 9.0 89.0
0[] EANREENE/NEREEIE Note: [ ] based on incomplete hourly data
%= 354 TR BB AR » ARSI IERT SR A B s L R i R B
Table 3.5.4 Times and heights of the maximum sea level and the maximum storm surge

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

Stftﬁior(l%s%ﬁe 1g1 11)' 0 _ (above chart datum) _ (above astronomical tigde)
BECK | HIVAD | WE | sECh | HRVAR | HE
Height (m) | Date/Month Time Height (m) | Date/Month| Time
i E0m Quarry Bay 2.35 14/8 02:13 0.45 14/8 05:05
B Shek Pik 2.51 14/8 02:16 0.56 14/8 06:57
KEAE | Tai Miu Wan 2.21 14/8 02:14 0.36 14/8 04:52
K= Tai Po Kau 2.40 14/8 03:18 0.63 14/8 05:33
RENH | Tsim Bei Tsui 2.76 14/8 02:07 0.52 14/8 06:54
S | Waglan Island 2.35 14/8 02:35 0.36 14/8 02:35
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Figure 3.5.1a  Track of Utor (1311) for 9 -16 August 2013.
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Figure 3.5.1b

Track of Utor (1311) near Hong Kong.
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Figure 3.5.3 Winds recorded at various stations in Hong Kong at 5:00 a.m. on 14 August

2013.
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Figure 3.5.4a Trace of 10-minute mean wind speed recorded at Cheung Chau automatic
weather station on 13 - 15 August 2013.
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Figure 3.5.4b Trace of mean sea-level pressure recorded at Cheung Chau automatic weather
station on 13 - 15 August 2013.
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Figure 3.5.5  Infra-red satellite imagery at 8 p.m. on 11 August 2013 as Super Typhoon
Utor reached its peak intensity with estimated maximum sustained winds of
195 kilometres per hour near its centre.
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[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 3.5.6  Image of radar echoes at 1 p.m. on 14 August 2013, when Severe Typhoon
Utor was closest to Hong Kong, with its eye about 240 km west-southwest of
Hong Kong.
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3.6 Super Typhoon Usagi (1319): 17 - 23 September 2013

Usagi was the sixth tropical cyclone necessitating the issuance of tropical
cyclone warning signals by the Hong Kong Observatory in 2013. It is also the second
tropical cyclone necessitating the issuance of No. 8 Gale or Storm Signal in the year.
Usagi was the most intense tropical cyclone affecting Hong Kong in 2013.

Usagi formed as a tropical depression over the western North Pacific about
1 240 km east-northeast of Manila on 17 September. Moving generally westwards, it
intensified into a tropical storm that afternoon and further strengthened into a typhoon
the next day. It took on a northwesterly track and intensified further into a super
typhoon over the Pacific to the east of Luzon on 19 September, reaching its peak
intensity with estimated sustained winds of 205 km/h near its centre the next day.
Usagi moved west-northwestwards at about 17 km/h across the Luzon Strait on
21 September. At 5 a.m. sustained wind of 137 km/h was reported at the island station
of Batan over the Luzon Strait, with the mean sea-level pressure falling to 939.6 hPa
three hours later. Usagi entered the South China Sea and weakened into a severe
typhoon during the evening. It moved across the northeastern part of the South China
Sea at about 20 km/h on 22 September, made landfall near Shanwei about 160 km
east-northeast of Hong Kong that evening, and moved across the coastal areas of
Guangdong during the night. Usagi weakened rapidly into a tropical depression the
next morning and dissipated over the inland areas of Guangxi in the afternoon.

According to press reports, 29 people were killed, one person was reported
missing and over 9.22 million people were affected in Guangdong during the passage
of Usagi. The direct economic loss exceeded 17.7 billion RMB. Backflow of seawater
occurred in Shantou with serious flooding in many places, and large trees were
toppled in the city. In Shanwei, there were interruptions to traffic, telecommunication
links, electricity and water supply, with over 65 percent of the area without electricity.
Over 152 000 hectares of vegetation were damaged, 14 794 houses collapsed and
another 32 879 houses were severely damaged in eastern Guangdong. In Macao, there
was minor backflow of seawater inside the harbour.

The Hong Kong Observatory issued the Standby Signal No. 1 at 10:40 a.m. on
21 September when Usagi was about 760 km east-southeast of the territory. Local
winds were moderate to fresh north to northwesterlies, occasionally strong on high
ground that day. As Usagi edged steadily towards the coast of Guangdong, the Strong
Wind Signal No. 3 was issued at 11:40 p.m. when Usagi was about 530 km to the
east-southeast. Winds occasionally reached gale force on high ground in the morning
on 22 September, but most of the territory remained relatively sheltered. Winds
strengthened during the afternoon and became strong northwesterlies offshore,
reaching gale force on high ground. The No. 8 NW Gale or Storm Signal was issued at
6:40 p.m. when Usagi was about 160 km to the east-northeast of Hong Kong. West to
northwesterly gales affected the Victoria Harbour and the offshore waters of Hong
Kong that night, reaching storm to hurricane force on high ground at times. Usagi was
closest to Hong Kong around midnight, passing about 80 km to the north of the Hong
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Kong Observatory. Winds turned to southwesterly in the small hours on 23 September
and the No. 8 SW Gale or Storm Signal was issued at 12:25 a.m. Gale force winds
persisted over the waters to the south of Hong Kong and on high ground before dawn.
The gales gradually subsided in the morning and the Strong Wind Signal No. 3 was
issued at 9:20 a.m. All signals were cancelled at 10:25 a.m. as Usagi weakened
significantly inland and local winds subsided further.

During the passage of Usagi, a maximum hourly mean wind of 87 km/h was
recorded at Waglan Island, while a maximum gust of 128 km/h was recorded at
Cheung Chau. A maximum sea level of 3.38 m (above chart datum) was recorded at
Tsim Bei Tsui, while a maximum storm surge of 0.99 m was recorded at Tai Po Kau.
The lowest instantaneous mean sea-level pressures recorded at some selected stations
are as follows:-

L -
owest 1nstantaneous Date/

Station mean sea-level Time
Month
pressure (hPa)
Hong Kong Observatory Headquarters 985.7 22/9  10:06 p.m.
Cheung Chau 985.6 22/9 9:19 p.m.
Hong Kong International Airport 987.5 22/9  10:54 p.m.
King’s Park 985.1 22/9  10:16 p.m.
Lau Fau Shan 984.8 22/9  11:22 p.m.
Peng Chau 985.0 22/9  10:07 p.m.
Sha Tin 984.2 22/9  10:16 p.m.
Ta Kwu Ling 983.3 22/9  11:07 p.m.
Waglan Island 983.9 22/9 8:16 p.m.

The weather in Hong Kong on 21 September was very hot and dry with the
maximum temperature exceeding 34 degrees over most parts of the territory. The
weather turned cloudy the next day with squally showers, becoming heavy at night.
Heavy squally showers continued to affect Hong Kong in the morning on
23 September. Rain eased off during the day as Usagi weakened significantly inland
and moved away from the territory. More than 100 millimetres of rainfall were
recorded over most parts of the territory during the three-day period, with rainfall in
parts of the New Territories and Lantau Island exceeding 150 millimetres.

In Hong Kong, 17 people were injured during the passage of Usagi, 900 trees
were blown down and many incidents of fallen objects were reported. A van and two
private vehicles were damaged by a fallen tree in Tuen Mun. In Tai Po, a satellite
receiver dish and water pipe on the rooftop of a building were damaged by loose
objects. Three vehicles nearby were also damaged during the incident. A maintenance
workbench outside a building and wall plaster outside another building fell off in Tuen
Mun and Tai Kok Tsui respectively, damaging seven lorries in the former incident.
Storm surge induced by Usagi caused minor flooding in some low lying areas in Hong
Kong, including Lau Fau Shan, Tuen Mun, Tai Po and Sham Shui Po. A private
vehicle was trapped by flood waters in Lau Fau Shan, and two people inside the
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vehicle had to be rescued by firemen. Flood waters in Tuen Mun interrupted traffic for
a period of time. At the Hong Kong International Airport, 215 flights were cancelled
and 472 flights were delayed. Four flights bound for Macao were diverted to other
places due to the passage of Usagi.

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
Usagi is given in Tables 3.6.1 - 3.6.4 respectively. Figures 3.6.1 - 3.6.2 show
respectively the track of Usagi and the rainfall distribution for Hong Kong. Figure
3.6.3 shows the winds recorded at various stations in Hong Kong. Charts in figures
3.6.4 shows the time traces of wind speed and mean sea-level pressure recroded at
Waglan Island. Figures 3.6.5 and 3.6.6 show respectively the satellite imageries and
the radar imagery of Usagi.
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Maximum gust peak speeds and maximum hourly mean winds with associated

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

B PR H e R N S R R
Maximum Gust Maximum Hourly Mean Wind
U (2 1.1 ; ;
Speed (km/h) Speed (km/h)
HHIREHEE | Central Pier [id] W 94 22/9 22:33 [iie] W 51 22/9 22:00
M Cheung Chau | PHIEfRPE | WNW 128 22/9 21:34 | FEILIRPE | WNW 83 22/9 22:00
B Che;f;fciha“ 75 W 12 209 |2134| 7 w 62 229 | 22:00
=pll Green Island [iiplw NW 103 22/9 22:07 | FHEE{mIE | WSW 72 23/9 02:00
ﬁf%r‘% Ilit(:;ﬁalt(ingl PamdfmEE | SSW 87 23/9 01:14 [id] W 65 22/9 23:00
Airport
B Kai Tak PErEfmrE | WSW 83 22/9 23:11 i w 47 22/9 21:00
Pt wic| King's Park | PHILmPE | WNW 88 22/9 23:25 | PEIL{RPE | WNW 34 22/9 23:00
5% | LauFauShan | PEILRPE | WNW 110 22/9 21:14 | PEILIRPE | WNW 65 22/9 21:00
EAE Ngong Ping [id] W 133 23/9 00:03 | PEEEIRPE | WSW 83 23/9 02:00
ik North Point | PEEI{RPE | WSW 99 22/9 22:21 ] W 63 22/9 23:00
BEI Peng Chau | PHIL{RPE | WNW 101 22/9 21:02 [l NW 59 22/9 20:00
SEM Ping Chau it} W 94 22/9 22:12 [iic] W 51 22/9 23:00
e Sai Kung PEILIRPE | WNW 88 22/9 18:58 [iiinle NW 34 22/9 21:00
| Sha Chau PErEfwE | SSW 90 23/9 02:51 | PHEE{RES | SSW 56 23/9 03:00
Vb Sha Lo Wan fifEz) SW 96 23/9 01:07 | PHEE{RPE | WSW 41 23/9 00:00
pgas! Sha Tin PERE SW 68 23/9 00:13 | SW 31 23/9 01:00
Gl Shek Kong PER SW 62 22/9 2329 | PEEARPE | WSW 25 23/9 00:00
ﬂﬁééé (izijz;y) 7 w 101 23/9 | 01:48 i w 72 22/9 | 23:00
FI8i%% | TaKwuLing | PSRRI | WSW 68 22/9 2323 | PEEERPE | WSW 31 23/9 00:00
KB | Tai Mei Tuk | PHRATRIE | WSW 121 22/9 20:09 [id] w 62 22/9 23:00
KHEL | Tai Mo Shan [id] W 155 22/9 22:43 7g w 118 22/9 23:00
KiE Tai PoKau | PEILRPE | WNW 103 22/9 22:21 iic] w 52 22/9 23:00
| Tap Mun i} W 115 22/9 21:06 [} W 68 22/9 22:00
KL Tate's Caimn | PEIbfRIE | NNW 140 22/9 20:13 [iEelw NW 79 22/9 21:00
WEH®  |[TseungKwan O  FHIL NW 58 22/9 18:43 it} W 19 22/9 21:00
@iﬁgfﬁ ng‘ﬁ ;lpsg‘te” - - 90 22/9 | 21:37 - - 49 2219 | 22:00
@T&ﬁ (ililzlinl\rflfrllt [gln NW 112 22/9 22:05 | PHILIRPE | WNW 40 22/9 23:00
a& Offices
HEHME | Waglan Island | PERI{RPE | WSW 110 22/9 23:50 | PHEE{RPH | WSW 87 23/9 00:00
SRHh/NE | Wetland Park | PEILIRFE | WNW 65 22/9 22:23 [iEnln NW 25 22/9 19:00
EUED W°:I§]S;“k PEILRTE | WNW 99 22/9 | 21:11 | PEILMREE | WNW 34 22/9 | 22:00
= (RFE) - 47 E R Bluff Head (Stanley) - data not available
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Table 3.6.2  Periods during which sustained strong and gale force winds were reached
among the eight reference anemometers in the tropical cyclone warning
system when warning signals for Usagi were in force.

B O)EE] RIREE] BRHIEE] RIREE]
e L IR i 588, B Z B el |
. Start time strong End time strong Start time gale | End time gale force
uh (ZEE 1.1) ~ - - o wi ¢
Stati See Fie. 1.1 wind speed was wind speed was | force wind speed” | wind speed” was
fation (See Fig, 1.1) reached reached was reached reached

HE/ A | B/ | BEYAM | W | BE/AG | R | HE/BRG | EE
Date/Month| Time | Date/Month| Time | Date/Month| Time | Date/Month| Time

=M Cheung Chau 22/9 13:57 23/9 05:33 22/9 |18:17| 22/9 23:47

st | Hong Kong
é;zﬁ* International | 22/9 | 15:47 | 23/9 |05:48 | 22/9 |20:26 23/9 |01:34
& Airport
B Kai Tak 22/9 [17:08| 22/9 [23:20 -
JU¥WUI | LauFauShan | 22/9 [17:02] 23/9 [o04:15] 22/9 [19:31] 23/9 |o0l:11
FAKEIR | Tsing Yi Shell . ,
s | Oil Depot 22/9 |20:03| 23/9 |00:39 -

PHE ~ VDH A TSEER R R R F R L -
The sustained wind speed did not attain strong force at Sai Kung, Sha Tin and Ta Kwu Ling.

- REFTEENET]

- not attaining the specified wind speed

* oy P RS NE 41-62 N H
* 10-minute mean wind speed of 41- 62 km/h

# o PR R E AN 63-87 A H
# 10-minute mean wind speed of 63- 87 km/h

it Y FFAA R T e 1) e e 1 22 ]t il e SRR FEE s ] LT - BT T BE
EINEAEYNERENEAYAR

Note: The table gives the first and last time when strong winds or gale 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 3.6.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Usagi
i (ZRIE 3.62) RA=A—HAA=+—HNA-+=H #mg @
Station (See Fig. 3.6.2) 21 Sep 22 Sep 23 Sep Total (mm)
HEERLD 0.0 30.6 56.9 87.5
Hong Kong Observatory
AIBRIFRD, 0.0 17.6 88.5 106.1
Hong Kong International Airport (HKA)
FIM Cheung Chau (CCH) 0.0 23.5 57.0 80.5
H23 H AT Aberdeen 0.0 12.0 50.0 62.0
NO5 ARz Fanling 0.0 38.5 88.5 127.0
N13 FEHL High Island 0.0 60.5 29.0 89.5
K04 A Jordan Valley 0.0 49.5 66.5 116.0
NO06 EAe] Kwai Chung 0.0 66.0 108.0 174.0
HI2 I Mid Levels 0.0 31.0 52.0 83.0
NO09 VPH Sha Tin 0.0 56.5 94.0 150.5
H19 BEE Shau Kei Wan 0.0 32.5 60.0 92.5
SEK Vel Shek Kong 0.0 45.5 56.0 101.5
K06 Gr =0 So Uk Estate 0.0 53.0 71.5 124.5
R31 REE Tai Mei Tuk 0.0 59.5 57.5 117.0
R21 ey Tap Shek Kok 0.0 21.5 52.5 74.0
N17 Sy Tung Chung 0.0 29.5 124.0 153.5
R27 TCEA Yuen Long 0.0 39.0 72.0 111.0
% 3.64 R B E AN BRSSP Ek A i s s R B =
Table 3.6.4  Times and heights of the maximum sea level and the maximum storm surge

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

=) LA G%?%EILXL) AR EFE RCHEER L)
. Maximum sea leve Maximum storm surge

Stiﬁioﬁiﬁi 1; 11)' 1 _ (above chart datum) _ (above astronomical t?de)
=ECK) | HEVAG | B =ECK) | HEVAG | W5HE
Height (m) | Date/Month Time Height (m) | Date/Month| Time
e R Quarry Bay 2.81 22/9 22:58 0.62 22/9 22:58
i BE Shek Pik 2.78 22/9 23:24 0.53 22/9 11:53
K & Tai Miu Wan 2.69 22/9 22:55 0.59 22/9 22:55
K= Tai Po Kau 3.16 22/9 23:32 0.99 22/9 23:32
&0 | Tsim Bei Tsui 3.38 23/9 00:28 0.97 23/9 00:45
TS | Waglan Island 2.91 22/9 22:56 0.65 22/9 22:56
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Figure 3.6.1a

Track of Usagi (1319) for 17 - 23 September 2013.
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Figure 3.6.1b

Track of Usagi (1319) near Hong Kong.
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Trace of 10-minute mean wind speed recorded at Waglan Island automatic
weather station on 22 - 23 September 2013.
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weather station on 22 - 23 September 2013.
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3.6.5a  “E-=FJLHTAH TR 2 VAN E EE R o B EEREE
JESRE » AT e R G RS 5 T Ry NS 205 0 EE -

Figure 3.6.5a Infra-red satellite imagery at 2 p.m. on 20 September 2013, as Usagi reached
super typhoon intensity with estimated maximum sustained winds of
205 kilometres per hour near its centre.

(2 E G E AARREN S R WEA#HE-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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CEZFSIHA A SH N AR R RO EEE R B R R ERGY

3.6.5b
Fys@aE - Hrp O ERIT EE DRIV E OGN -
Figure 3.6.5b  Visible satellite imagery at 4 p.m. on 22 September 2013 when Usagi had

weakened into a severe typhoon and was approaching the coastal areas of
Guangdong to the east of Hong Kong.

NNZ S

(It EEGRRE AARREN S HRWEA#HE2 - ]
[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 3.6.6  Image of radar echoes at midnight on 22 September 2013, when Severe
Typhoon Usagi was closest to Hong Kong, with its centre about 80 km north
of the Hong Kong Observatory.
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3.7 Severe Typhoon Krosa (1329): 29 October - 4 November 2013

Krosa was the seventh tropical cyclone necessitating the issuance of tropical
cyclone warning signals by the Hong Kong Observatory in 2013. It was also the first
tropical cyclone that requiring warning signals in Hong Kong in November since
2006.

Krosa formed as a tropical depression over the western North Pacific about
1580 km east of Manila on 29 October. Moving generally west to west-
northwestwards, it intensified gradually into a severe tropical storm the following day.
Krosa intensified further into a typhoon on 31 October and crossed the northern tip of
Luzon, where sustained wind of 108 km/h was reported at Aparri at 8 p.m. Krosa
entered the northern part of the South China Sea the following day. It became slow
moving and intensified into a severe typhoon over the northern part of the South
China Sea on 2 November, reaching its peak intensity with estimated sustained winds
of 165 km/h near its centre. Even though the circulation of Krosa was relatively small,
it was rather compact in organisation, with an eye clearly visible on satellite imageries.
Krosa weakened into a typhoon in the early hours on 3 November. As a replenishment
of the northeast monsoon extended gradually towards the northern part of the South
China Sea, Krosa turned southwestwards and weakened into a tropical storm that
evening. It continued to weaken into a tropical depression the following day and
dissipated over the central part of the South China Sea near the coastal areas of central
Vietnam at night. According to press reports, three people were killed, two people
were reported missing and more than 17 000 houses were damaged in the Philippines
during the passage of Krosa.

The Hong Kong Observatory issued the Standby Signal No. 1 at 3:20 p.m. on
1 November when Krosa was about 520 km southeast of the territory. Local winds
were moderate northeasterlies that day, occasionally strong on high ground at night.
The northeasterlies freshened in the next couple of days, becoming strong offshore
and on high ground. At the Hong Kong Observatory Headquarters, the lowest
instantaneous mean sea-level pressure of 1010.2 hPa was recorded at 2:06 p.m. on
2 November, when Krosa was about 290 km to the south-southeast. Krosa moved
slowly and weakened over the northern part of the South China Sea passing to the
south of Hong Kong on 3 November. It was closest to the territory around 2 p.m. that
day when it was about 220 km to the south. As Krosa moved southwestwards away
from Hong Kong and continued to weaken, all signals were cancelled at 10:50 p.m.

During the passage of Krosa, maximum hourly mean wind of 51 km/h was
recorded at Waglan Island, while maximum gust of 68 km/h was recorded at Green
Island. A maximum sea level of 2.88 m (above chart datum) was recorded at Tsim Bei
Tsui, while a maximum storm surge of 0.47 m was recorded at Tai Po Kau.

No significant damage was reported in Hong Kong during the passage of
Krosa. The weather was fine and dry with abundant sunshine during the day on
1 November. Affected by the rainbands of Krosa, local weather became cloudy with a
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few showers over the next two days. Only several millimetres of rainfall were
recorded in parts of the territory during the period.

Information on the maximum wind, daily rainfall and maximum sea level
reached in Hong Kong during the passage of Krosa is given in Tables 3.7.1 - 3.7.3
respectively. Figures 3.7.1 - 3.7.3 show respectively the track of Krosa, the rainfall
distribution for Hong Kong, a satellite imagery of Krosa.
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% 371 FEEETDRET - ABB USRI RIS & 5 5 U0 s 5 HY e s PR,
i fe B /NG P45 R R JL ]

Table 3.7.1 ~ Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning
signals for Krosa were in force

e P, i NS P LR
b (2REE 1.1 Maximl{m Gust Maximum Houl:ly Mean Wind
Station (See Fig. 1.1) e ey | B | 0 L e | EAG | 15
Direction Speed (km/h) Date/Month | Time Direction Speed (km/h) Date/Month | Time
iﬁfﬁ? %gﬁni‘;a)d - - 51 2/11 18:54 - - 19 1/11 17:00
THERHETH Central Pier Bl N 38 3/11 08:39 | #JLfRIL | NNE 23 2/11 07:00
£ Cheung Chau | HJEfRIL | NNE 58 3/11 08:55 | HLfmIL | NNE 38 3/11 09:00
EiH Che;‘;fcihau #db NE 65 211 | 2022 | R NE 45 311 | 00:00
M Greenlsland | HdG{RIE | NNE 68 3/11 10:50 | HALfmdL | NNE 47 3/11 11:00
BRI II:tC:rlfaI;Z;lfl #dk NE 51 3/11 12:28 Ak NE 31 3/11 12:00
5 Airport
g Kai Tak HAELRIL | NNE 49 3/11 10:44 | FAEMRIL | NNE 20 3/11 11:00
PR i King's Park E5 [ NE 49 3/11 08:23 Esld NE 20 3/11 09:00
paaalll Lau Fau Shan | ®JEfRIE | NNE 51 3/11 18:29 | HILMEIL | NNE 31 3/11 16:00
ERETE Ngong Ping ik NE 62 3/11 05:06 | FAELJRH | ENE 49 2/11 22:00
(<] North Point ik NE 51 2/11 18:00 | SALRE | ENE 25 3/11 11:00
BN Peng Chau HdbfwE | ENE 52 2/11 20:39 il NE 31 3/11 16:00
HAbfmIL | NNE 7 2/11 15:00
SEM Ping Chau Hak NE 30 3/11 17:06 il NE 7 3/11 03:00
HALRIE | NNE 7 3/11 13:00
e Sai Kung HAbRIE | NNE 56 3/11 10:46 | HIbfRIE | NNE 31 3/11 11:00
O Sha Chau HALRIE | NNE 52 3/11 09:50 it N 40 3/11 11:00
VhuE Sha Lo Wan ik NE 40 3/11 10:40 bl NE 22 3/11 12:00
#dbfmit | NNE 20 3/11 09:00
VOH Sha Tin HALRIE | NNE 40 3/11 12:52 | sAEfRIE | NNE 20 3/11 11:00
HAbfRIE | NNE 20 3/11 12:00
A Shek Kong sk NE 34 3/11 09:12 | #db{=% | ENE 19 2/11 19:00
ﬂ?égf g{tz;}:zgny) S E 36 2/11 16:15 B E 16 3/11 22:00
FrecsE Ta Kwu Ling it N 49 3/11 10:21 it N 22 3/11 14:00
KEE Tai Mei Tuk ik NE 59 3/11 12:50 | HALfEIL | NNE 36 3/11 02:00
P Tai Mo Shan H E 85 3/11 12:45 W E 59 3/11 01:00
KA Tai Po Kau #HILREE | ENE 36 3/11 13:41 8 |H NE 14 3/11 15:00
P Tap Mun it N 40 3/11 11:50 it N 19 3/11 10:00
Al Tate's Cairn H E 85 3/11 02:13 S E 58 3/11 02:00
WrE | Tseung Kwan O | HJE{RIE | NNE 40 3/11 10:54 it N 14 3/11 08:00
gt [P e P e [
@Fjijﬁﬁ Gt,ieer;nﬁuer;t it N 47 3/11 10:46 | HILfRIL | NNE 22 3/11 11:00
B Offices
ME | Waglan Island b NE 62 3/11 02:27 Shlw NE 51 3/11 17:00
RN | Wetland Park | PRIEfRIE | NNE 40 3/11 11:55 Shlw NE 19 3/11 12:00
=T W";‘Ii;h“k = E 52 3/11 08:31 = E 20 311 17:00
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b B R A - BB S G HHES S H At S USRS HY H R 2
Table 3.7.2 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations during the passage of Krosa

uh (2HE 3.7.2) +—H—H| +—HZH| +—H=H|4R& &K
Station (See Fig. 3.7.2) 1 Nov 2 Nov 3 Nov Total (mm)
HERLG 0.0 AR 0.4 0.4
Hong Kong Observatory Trace
HREES g
Hong Kong International Airport 0.0 Trace 1.9 1.9
(HKA)
M Cheung Chau (CCH) 0.0 0.0 1.0 1.0
H23 | HHBF Aberdeen 0.0 0.0 1.0 1.0
NO5 K 5E Fanling 0.0 0.0 0.5 0.5
N13 KERLE High Island 0.0 0.0 1.0 1.0
K04 | s Jordan Valley 0.0 0.0 1.0 1.0
NO6 %M Kwai Chung 0.0 0.0 0.0 0.0
HI2 | & Mid Levels 0.0 0.0 0.0 0.0
NO09 VDH Sha Tin 0.0 0.0 0.0 0.0
HI19 | &% | ShauKei Wan 0.0 0.0 1.0 1.0
SEK o fed Shek Kong 0.0 0.0 1.0 1.0
K06 | kTS So Uk Estate 0.0 0.0 0.0 0.0
R31 | R&FEE Tai Mei Tuk 0.0 0.0 0.0 0.0
R21 | B Tap Shek Kok 0.0 0.0 2.5 2.5
N17 BUR Tung Chung 0.0 0.0 35 35
R27 TLEH Yuen Long 0.0 0.0 0.0 0.0
%= 373 SO B RRAM] BRI U TSRS B s WML S e K SR
Table 3.7.3  Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Krosa
H%%isﬁm. (5%5?’%@1LXL) %ﬁi&k%ﬁﬁﬂ CRCH= R E)
- aximum Sse€a Ieve aximum storm surge
Sti?oé%;%z lé 11)'1) _ (above chart datum) __ (above astronomical tigde)
=EECK) | HEHG | R =ECK) | HE/HG | R
Height (m) | Date/Month Time Height (m) | Date/Month| Time
flf#0F | Quarry Bay 2.62 3/11 21:20 0.36 2/11 15:26
ik Shek Pik 2.69 3/11 21:03 0.36 2/11 16:21
K= Tai Po Kau 2.71 3/11 22:03 0.47 2/11 08:51
Je20H | Tsim Bei Tsui 2.88 3/11 21:19 0.43 2/11 17:58
B E | Waglan Island 2.62 3/11 21:10 0.26 2/11 08:40

KEFE - 7875 ER} Tai Miu Wan - data not available
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Figure 3.7.1a Track of Krosa (1329) on 29 October - 4 November 2013.
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Figure 3.7.1b  Track of Krosa (1329) near Hong Kong.
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Figure 3.7.2 Rainfall distribution on 1 - 3 November 2013 (isohyets are in
millimetres).
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CE A SE R 2 BN EE R o BT ETR
WeE5RE - FUO T i e R R S T Ry N 165 A H -

Infra-red satellite imagery at 2 p.m. on 2 November 2013, as Krosa
reached severe typhoon intensity with estimated maximum sustained
winds of 165 kilometres per hour near its centre.

(It EE GRS AARREN S R WA#HE-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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Section4 TROPICAL CYCLONE STATISTICS AND TABLES

TABLE 4.1 is a list of tropical cyclones in 2013 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 2013, 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 2013. 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 2013 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility
between 1956 and 2013 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 1956-2013.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting
Hong Kong in 2013, 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 2013.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939
and 1947-2013.

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 2013. 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: 1960-2013.
The information is based on reports from various government departments, public utility companies
and local newspapers.



#=41

TR SOOI K R SIS AR e

TABLE 4.1 LIST OF TROPICAL CYCLONES IN THE WESTERN NORTH PACIFIC AND THE SOUTH CHINA SEA IN 2013
BT HE R BRI (53T B R
Beginning of track Peak intensity (estimated) End of track DISP: J¥iHk
e s BT - 4wk fir q =y ir Dissipated
R RNE A Name of tropical cyclone (idj:a HVEG Plsi;i%n (/Aij?hﬁ?r) (EIE%%%) HEVAL 5 Pz:ii;m XT: g%ﬁ%irﬁ
Date/Month ~ Time" | J}4% K Winds Pressure | Date/Month  Time™ | J}4% LK Became
°N °E (km/h) (hPa) oN oF Extratropical

SRFUET R F TS |Severe Tropical Storm Sonamu 1301 3 /1 0600 8.7 121.1 90 990 8 /1 1800 4.8 108.9 DISP
S SRR HT Tropical Depression Shanshan 1302 22 | 2 0000 5.7 109.1 45 1002 23 | 2 0000 3.9 109.3 DISP
SRFIB T SEIEFS  |Severe Tropical Storm Yagi 1303 8 / 6 1200 17.8 130.1 90 984 13 / 6 0000 32.0 139.6 XT
G R RREEE Tropical Storm Leepi 1304 17 /| 6 0600 13.6 126.9 85 990 20 / 6 1800 31.0 126.3 DISP
BAEE R EERE Tropical Storm Bebinca 1305 20 / 6 0000 15.6 117.0 85 984 23 /1 6 1800 20.8 106.6 DISP
SRFUEVS RS2 H ELEE | Severe Tropical Storm Rumbia | 1306 28 / 6 0600 9.7 128.6 105 980 2 /7 1200 | 241 1085 DISP
e EEE ) Super Typhoon Soulik 1307 717 0000 19.0 151.0 210 915 14 17 0000 28.2 116.2 DISP
BT T S Tropical Storm Cimaron 1308 6 /7 0600 15.6 124.3 65 994 18 /7 1800 24.8 117.8 DISP
SERFIZAHE T TR Severe Tropical Storm Jebi 1309 31 /1 7 0000 14.8 116.0 105 980 3 /8 1200 22.0 104.5 DISP
EE LT Tropical Storm Mangkhut 1310 5/ 8 0600 114 117.0 75 992 8 /8 0000 20.0 104.4 DISP
e E R Super Typhoon Utor 1311 9 / 8 0600 13.7 1335 195 926 15 / 8 1800 24.3 111.0 DISP
G EE Typhoon Trami 1312 17 | 8 0600 20.8 125.2 120 965 23 / 8 0600 27.2 112.2 DISP
5 ST o S il e Severe Tropical Storm Pewa 1313 18 / 8 0600 12.0 179.9 110 994 24 | 8 0600 27.9 168.8 DISP
B RAB SRR |Tropical Depression Unala 1314 19 / 8 0600 | 175  180.0 55 1000 19 /8 1200 | 175  179.2 DISP
S FUEAHT JE SRR Severe Tropical Storm Kong-Rey | 1315 26 / 8 0000 15.7 126.6 105 980 30 /8 1200 30.7 125.6 XT
B REEER Tropical Depression Yutu 1316 31 / 8 0600 | 300 173.6 55 1002 /9 1200 | 323 177.0 DISP
BRI Tropical Storm Toraji 1317 179 0600 25.6 123.8 85 988 /9 0000 32.8 132.3 XT
RVUEATE G EE | Severe Tropical Storm Man-yi 1318 12 /9 0600 22.2 145.2 105 970 16 /9 0600 38.4 141.1 XT
RN Super Typhoon Usagi 1319 6 /9 1800 17.1 132.3 205 920 23 /9 0600 24.3 111.2 DISP
AR SRR Tropical Depression - 18 / 9 0000 16.3 111.2 55 996 18 /9 1800 16.2 108.6 DISP
G A Typhoon Pabuk 1320 20 / 9 1800 19.6 146.8 140 955 26 /9 1800 36.9 149.8 XT
e B Severe Typhoon Wutip 1321 26 /9 1200 15.1 117.8 155 950 30 /9 1800 17.9 104.0 DISP
AT T SR EE I Tropical Storm Sepat 1322 29 /9 1800 26.3 148.2 75 994 2 / 10 1200 37.3 143.3 XT
ol E IERT Severe Typhoon Fitow 1323 30 /9 1200 13.6 1325 155 950 7 |/ 10 0600 26.8 117.9 DISP
e E ST 4% Super Typhoon Danas 1324 4 / 10 0000 16.2 146.5 195 930 8 / 10 1800 355 1315 XT
HEE A Typhoon Nari 1325 9 / 10 0000 141 130.2 145 955 15 / 10 1200 15.1 105.8 DISP
iR G FE Severe Typhoon Wipha 1326 10 / 10 1200 13.8 143.0 175 940 15 / 10 1800 32.8 138.6 XT
TG T Super Typhoon Francisco 1327 15 / 10 1800 134 147.0 230 910 26 / 10 0000 32.1 140.3 XT
e EUF 2T Super Typhoon Lekima 1328 20 / 10 1200 10.3 160.6 220 910 26 / 10 0600 36.9 152.4 XT
olig E 2D Severe Typhoon Krosa 1329 28 / 10 1800 15.5 135.7 165 955 4 [/ 11 1200 16.8 110.2 DISP
B8 R R A e Super Typhoon Haiyan 1330 3 / 11 0600 5.9 157.2 285 890 11 / 11 1200 | 226 108.8 DISP
AR SAER Tropical Depression - 5 / 11 0600 10.5 116.9 55 1000 6 / 11 1500 11.2 108.3 DISP
B R RN Tropical Depression Podul 1331 14 / 11 0000 115 114.8 55 1000 15 / 11 0000 12.4 109.3 DISP

+ RS B ae it 5% + Times are given in UTC.

q1T
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TABLE 4.2 TROPICAL CYCLONE WARNINGS FOR SHIPPING ISSUED IN 2013

S LAY H R R ]

ér%&ﬁ%b Date and time of issue of BB

s /i B &L EN

warnings | HEA/A ¢ BERET| HEAA{  B%RET | (hours)

issued [Date/Month Time"|Date/Month Time"

* EarEg H EEE * Tropical Storm Bebinca 34 20/6 0000 [ 23/6 1800 90
* pRZIEE E S B RS |* Severe Tropical Storm Rumbia 29 29 /6 0300 217 0600 75
AR E &R Super Typhoon Soulik 13 1217 0600 13177 1800 36
* B T Y * Tropical Storm Cimaron 22 16 /7 0300 18 /7 1800 63
* piR YRR [ SR TRGHE * Severe Tropical Storm Jebi 29 31/7 0000 3/8 0900 81
S RS LTT Tropical Storm Mangkhut 22 51/8 0600 718 1800 60
* o REE TR * Super Typhoon Utor 32 11/8 0600 15/8 0000 90
e =2 Typhoon Trami 11 21/8 0000 22/8 0600 30
SR I | S EEUE Severe Tropical Storm Kong-rey 35 26 /8 0900 30/8 0900 96
eSSy Tropical Storm Toraji 6 1/9 0600 1/9 2100 15
B R RER Tropical Depression 8 18 /9 0000 18 /9 2100 21
* HEoRHeJE K * Super Typhoon Usagi 25 20/9 0300 23 /9 0300 72
2 e s Severe Typhoon Wutip 36 26/9 0900| 30/9 1800 | 105
S JRG H\FERF Severe Typhoon Fitow 12 5 /10 1800 7 /10 0300 33
B R H & Typhoon Nari 37 10 /10 2100 15 /10 0600 105
* B R SR 5 * Severe Typhoon Krosa 41 30/10 2100 4/11 1800 117
EAF SRR Tropical Depression 13 5/11 0300 6 /11 1500 36
B e e e Super Typhoon Haiyan 29 8 /11 0000 11711 0900 81
ERs BN ] Tropical Depression Podul 10 13/11 2100 15/11 0000 27
£ Total 444 1233

* BB RS | B B R S A

SRIEEEEE -

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

R Ry T T S

" Times are given in UTC.




= 4.3
TABLE 4.3

117

WARNING BULLETINS ISSUED IN 2013

B SRR G R AR RIS S (S5 B AR
TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG AND NUMBER OF

% SUMMARY
{Z5% Signal k¥ No. of occasions 4E0%EY Total duration
B¥ h 43 min
1 10 154 15
3 7 111 55
8 PE1L Nw 1 5 45
8 PHFg SW 1 8 55
8 3L NE -
8 BiFg SE 1 12 0
9 -
10 -
3£ Total 20 292 50
=¥1% DETAILS
Bt #H BUH
B RIE HYEL =9k Issued Cancelled
Tropical cyclone No. of warning Signal HE R | iR HEA G | R
bulletins issued Date/Month | Time™ | Date/Month | Time”
R HER 31 1 21/06 07:40 21/06 20:20
Tropical Storm Bebinca 3 21/06 20:20 22/06 09:10
1 22/06 09:10 22/06 11:15
sEFUE R SRR e 41 1 30/06 21:10 01/07 13:15
Severe Tropical Storm Rumbia 3 01/07 13:15 02/07 05:10
1 02/07 05:10 02/07 09:40
A R R 18 1 17/07 23:20 18/07 15:40
Tropical Storm Cimaron
SERF UMY TR 39 1 01/08 09:40 01/08 16:10
Severe Tropical Storm Jebi 3 01/08 16:10 02/08 22:15
1 12/08 16:05 13/08 04:40
3 13/08 04:40 14/08 01:40
T e AR 76 8 BiEg SE 14/08 01:40 14/08 13:40
Super Typhoon Utor 3 14/08 13:40 15/08 01:40
1 15/08 01:40 15/08 16:40
1 21/09 10:40 21/09 23:40
LG e N 54 3 21/09 23:40 22/09 18:40
Super Typhoon Usagi 8 7515 NW 22/09 18:40 23/09 00:25
8 PHFd SW 23/09 00:25 23/09 09:20
3 23/09 09:20 23/09 10:25
24 G L 2R 58 1 01/11 15:20 03/11 22:50
Severe Typhoon Krosa

i SR Q R S IS D)

* Hong Kong Time (UTC + 8 hours)
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TABLE 44 FREQUENCY AND TOTAL DURATION OF DISPLAY OF TROPICAL CYCLONE
WARNING SIGNALS : 1956-2013

Bl HAIFEL
Signals| 1 g |87EIL| 87ER | 8HUIL | 83E | 10 | Total duration
45 NW | SW | NE | SE 4y
Year h__ mn
1956 5 4 0 0 0 0 0 0 191 25
1957 4 9 1 1 2 2 0 1 295 45
1958 4 5 0 0 1 0 0 0 214 5
1959 1 1 0 0 0 0 0 0 36 35
1960 11 7 0 2 2 2 1 1 432 35
1961 6 7 1 2 1 0 1 1 192 55
1962 4 3 0 1 1 0 1 1 158 10
1963 4 5 0 0 1 0 0 0 175 50
1964 11 14 1 3 5 3 3 2 570 15
1965 7 6 0 0 1 1 0 0 239 40
1966 6 5 0 0 2 2 0 0 284 40
1967 8 6 0 0 2 1 0 0 339 10
1968 7 7 0 1 1 0 1 1 290 10
1969 4 2 0 0 0 0 0 0 110 15
1970 6 8 2 1 2 0 0 0 286 45
1971 9 10 1 3 2 2 1 1 323 2
1972 8 6 0 0 1 1 0 0 288 20
1973 8 6 1 1 1 0 1 0 416 50
1974 12 10 0 0 2 1 1 0 525 20
1975 8 6 1 0 0 1 1 1 292 20
1976 6 6 0 0 1 2 0 0 351 30
1977 8 6 0 0 1 0 0 0 395 10
1978 8 9 1 1 3 2 0 0 462 10
1979 5 5 1 0 2 2 1 1 281 15
1980 10 8 0 0 1 1 0 0 414 5
1981 5 4 0 0 1 1 0 0 202 20
1982 7 4 0 0 0 0 0 0 247 35
1983 8 7 0 1 2 2 1 1 289 42
1984 6 6 0 0 1 0 0 0 280 2
1985 5 4 1 0 0 1 0 0 193 35
1986 6 7 0 1 1 0 0 0 305 0
1987 6 1 0 0 0 0 0 0 165 45
1988 6 4 0 0 0 0 0 0 204 10
1989 7 8 0 0 2 2 0 0 306 10
1990 6 4 0 0 0 0 0 0 245 10
1991 8 6 0 0 1 1 0 0 349 55
1992 5 5 0 0 1 1 0 0 167 5
1993 8 9 0 0 2 4 0 0 325 40
1994 4 3 0 0 0 0 0 0 138 10
1995 8 6 2 2 1 1 0 0 348 50
1996 7 2 0 0 0 1 0 0 189 0
1997 2 3 0 1 1 0 1 0 97 30
1998 5 2 0 0 0 0 0 0 188 35
1999 10 13 4 3 2 0 2 1 520 0
2000 7 3 0 0 0 0 0 0 329 5
2001 6 6 1 1 2 1 0 0 253 35
2002 3 2 0 0 0 1 0 0 144 25
2003 4 5 1 1 1 1 1 0 158 0
2004 3 2 1 1 1 0 0 0 77 35
2005 3 1 0 0 0 0 0 0 142 45
2006 10 3 0 0 0 0 0 0 317 50
2007 4 3 0 1 0 0 0 0 86 50
2008 8 9 2 2 3 2 1 0 347 0
2009 13 9 1 1 1 2 1 0 255 30
2010 8 3 0 0 0 0 0 0 220 0
2011 8 5 0 0 0 1 0 0 213 0
2012 9 7 0 0 2 3 1 1 252 45
2013 10 7 1 1 0 1 0 0 292 50
3 Total 385 324 24 32 60 49 20 13 15424 4
“Ft5 Mean 6.6 5.6 0.4 0.6 1.0 0.8 0.3 0.2 265 56




119

%45 —NANEZE - =FHEF N EERTEEN D EES BRI G RE R LI RS &S
SUAVE SRR

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 : 1956-2013

F43 AN E SR EHE VB RIS | B BRI A RS B REE & E R EVT AR
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
SEH5 Mean 15.7 5.9
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# 4.6 —NANE ZE—=FHR N EEH BT e E SS9
TABLE4.6 DURATION OF TROPICAL CYCLONE WARNING SIGNALS ISSUED IN HONG KONG : 1956-2013
(SRAGETZ LA EY
REL Duration of each occasion Total duration per year
i Number | e A | s g
Signal of Mean Maximum Minimum Mean Maximum Minimum
occasions | H¥ oy £ oy B SN HE Sax i3 i B i
h min h min h min h min h min h min
—HREMLE | 359 42 58 | 161 0 4 30 | 265 56 | 570 15 | 36 35
1 or higher
(MeEEZETIIda, | (B RERR
1964) T.D., 2000) (1964) (1959)
ZHEME | 9 29 26 | 124 15 4 5 | 121 50 | 306 35 | 15 5
3 or higher
(EREMary, | (BVTESRER
1960) T.D., 2006) (1974) (2004)
ISR T 86 14 44 | 66 50 2> 40 | 21 50 | 100 55 0 0
8 or higher
(GEEMary, | (EBWynne,
1964
1960) 1984) (1964)
8 P54t NW 24 5 47 15 45 1 30 2 24 18 0 0 0
8 P5Ed SW 32 4 56 10 45 2 0 2 44 16 10 0 0
8 ®JL NE 60 7 4 35 35 1 35 7 57 40 20 0 0
8 BHEg SE 49 7 26 21 45 0 20 6 17 31 15 0 0
JUREELE 21 6 54 | 12 25 2 0 2 30 | 19 25 0 o0
9 or higher
(&y5eYork, | (F:A&Dujuan,
1964
1999) 2003) (1964)
10 13 6 17 11 0 2 30 1 24 12 10 0 0
(&JsEYork, |(EREHTAlice,
1964
1999) 1961) (1964)

it () W R RIS ZRC sk R RN RE T R A -

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

TR AR R R B A B RR BN
A SUMMARY OF METEOROLOGICAL OBSERVATIONS RECORDED IN HONG KONG DURING THE PASSAGES OF TROPICAL CYCLONES IN 2013

IR A
Nearest approach to Hong Kong

AR GHFFHIR(K
VP SRR (T )

Minimum M.S.L. pressure (hPa)
at the Hong Kong Observatory

RAEFEHICR)

Maximum storm surge (metres)

P [ETR 4[N
Name of g | PO RO R . - e | e .
tropical cyclone Ay | BHY | iR Ffir (ANH) /\B&%F’?E (EELFEIEE{}Z) H{z | HEH 5 [ Inst. B0 Tk ?ﬁﬁfﬁ ?I_d_ﬁf“‘ T%;-?“BH_ \%ﬁl%
Month | Date | Hour* | Direction | Distance (SEENE) SUMALEC |\ 1onth | Date Hour* ESNER Quarry Shek pik | &t MU Tal PO dsim Bel aglan
Movement minimum Bay Wan Kau Tsui Island
(km) Hourly
(km/h) central
pressure (hPa)
% = PErAlm PEdLRPE 17:40 - 17:43# | 1000.3
; Wﬁ’ﬁk%g\?’? 6 | 22 | o0 " 340 " 985 6 | 21 033 | 025 | 025 | 044 | 038 | 028
ropical Storm Bebinca SSW WNW 18:00 1000.8
SRFUENT E SRR bR [z pEdt 14:43 - 16:31# | 1004.0
Severe Tropical Storm 7 1 15 385 30 980 7 1 0.27 0.38 0.21 0.33 0.45 0.19
Rumbia SSW NwW 16:00 1004.4
S ik 4:36 - 15:40# | 1003.8
% P
*ﬁ%@%ﬁ%"m 7 18 12 390 20 994 7 18 0.21 0.19 0.11 0.29 0.20 0.27
Tropical Storm Cimaron
E N 05:00 1003.8
Y B BRI ] [iEpIM 3:08-3:27# | 1002.0
Severe Tropical Storm 8 2 19 430 24 980 8 2 0.31 0.32 0.15 0.40 0.33 0.33
Jebi SW NW 03:00 1002.2
. PE R R P PEElRE 3:37-3:42# | 996.8
14 =
HsRRem L 8 14 13 240 19 950 8 14 0.45 0.56 0.36 0.63 0.52 0.36
Super Typhoon Utor
WSW NNW 04:00,05:00 997.2
it PEElmrs 22:06 - 22:16# | 985.7
14
HTRER R R . 9 23 00 80 25 950 9 22 0.62 0.53 0.59 0.99 0.97 0.65
Super Typhoon Usagi
N WNW 22:00 986.1
P 3] i 14:06 - 14:20# | 1010.2
& NN
SREREE 11 3 14 220 2 980 11 | 2 0.36 0.36 - 047 | 043 0.26
Severe Typhoon Krosa 14:00. 15:00
S w 1600 | 10103

il QRS S IANAN S )
# e ) R (R SR B ]

- AR

* Hong Kong Time (UTC + 8 hours )

# First and last time recorded

- Data

not available

Tt



=47 &) TABLE 4.7  (cont'd)
6077 $8 V- £ e g JE 2R A 1 107 F V- 459 J ) B AR S i o R e g JEL R
B RIE (2N BN (N AN (BN
T B4 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 wE AR RS Eaw & TR RS HA T RIS 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
B ez B EE R Lzl TE H R HFE R LS L] L] =
Tropical Storm Bebinca 6 ESE 25 ESE 36 E 52 ESE 30 ESE 43 E % SE 54 SE 59 E 65
SEFN B R LR _ _ _ _ _ _ _
. R Lzl TES R 2] Lzl TR R mrE [E] SRR R
Severe TI’OpI(,tal Storm | 6-7 ESE 23 ESE 40 SSE 52 S 30 ESE 45 SSE 72 S 56 ESE 65 SSE 96
Rumbia
ppRRIEEG |, | WE o | MR | RERE L, | W | WEER | BURE L, | HEREE | wEER g | R
Tropical Storm Cimaron SE E, ESE ESE SE ESE ENE ESE ESE ENE
SR T L S TR - _ — SR, _
Severe Tropical Storm 8 ARFA R 20 H 38 FUL AR 52 4 30 AR 58 | sdb{mE 59 L 63 R 75 i 77
. ESE E ENE S ESE S ESE S
Jebi SE, ENE
f=bi e sss R [E] FAL R L] Lzl TR FALRR FAb R ] W
Super Typhoon Utor 8 ESE 81 S 51 ENE 7 SE 38 ESE 63 ENE " ENE 7 S % SE %
SRR R % o |FHLRE 59| T | FHRRD o, | PHILIRES | PERIRRE g | PHREMRPS o, | PHILIRDS oo | PHRRRE g, | PARERES |
Super Typhoon Usagi WNW w WSW WNW SSW WSW WNW SSW WSW
SEE AR S Shly ln Sl Sl st =lH =lH shln shln
Severe Typhoon Krosa 1 NE 20 NE 81 NE 51 NE 25 NE 36 NE 52 NE 49 NE 51 NE 62

[44
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#*4.81 TR E 600 BRI YRV RE R R A SRR R B - RGBSR E
TABLE 4.8.1 RAINFALL ASSOCIATED WITH EACH TROPICAL CYCLONE THAT CAME WITHIN 600 KM
OF HONG KONG IN 2013
B R
?%600“% FEAERLESHFHINR(ZR)
[ A HA Rainfall at the Hong Kong Observatory (mm)
B R Period when tropical
o cyclone within 600 km (i) (i) (iii) (iv) (i) + (iv)
Name of of Hong Kong EEHO0AEN| ET, 2% | £T. 2k | T, Z& 3t Total
tropical cyclone (T, = Ty within 600 km Y24/ NI | Y48/ NI | BYT2/NES N T —
HHI/HA G  BERH* | 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 EEE T
iREREE | (T) 21/6 0300 114 16.2 73.7 74.4 85.8
Tropical Storm Bebinca
(T,) 22/6 1600
ZIER, =) i = . v
éﬁ,m,m%ﬁk%mttiﬁ (M) 1 /_7 0100 sos e o M .
Severe Tropical Storm - Trace Trace Trace .
Rumbia (T,) 21/7 1900
B EEEm | (T) 18/7 0100
Tropical Storm Cimaron - 0.5 23.0 26.5 26.9 274
(Tp) 19/7 0200
s G [ (T) 278 0400
Severe Tropical Storm - 75.8 9.9 9.9 9.9 85.7
Jebi (T,) 3/8 0600
e E R (T2) 12/8 2300
Super Typhoon Utor - 108.5 6.8 40.9 45.6 154.1
(Tp) 16/8 0200
Jig J\ V5% (T)) 22/8 0800
Typhoon Trami - 46.1 50.8 57.3 58.9 105.0
(T,) 23/8 1400
HETRRE R K R (T) 21/9 2000
Super Typhoon Usagi - 87.5 0.8 13 1.3 88.8
(T2) 23/9 1400
SR R B (T) 27/9 1900
Severe Typhoon Wutip - 02 25 7.0 15.4 15.6
(T,) 28/9 0200
SRREJE\ SRS (T)  1/11 1200
Severe Typhoon Krosa - 1.6 14.6 14.6 14.6 16.2
(T) 4711 1300
TS 5 g o (T 11/11 1700
Super Typhoon Haiyan - 0.0 291 373 373 37.3
(T,) 11/11 2000
3 Total 645.4

* BRI (R TSR VIR )
Ty - BV RIE B R B & 600 B REE PIHIRF]

T, - BV R £ 7 600/ HLHE [E P MBSl B % FRIEI A i

* Hong Kong Time (UTC + 8 hours) .
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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—/ VU E =N =N R~ N E R — = HE R B R iR 2% PR B ARV RE
TABLE 4.8.2 TEN WETTEST TROPICAL CYCLONES IN HONG KONG (1884-1939, 1947-2013)

B AE BRI B HSAIN = (ZK)
Tropical Cyclone Rainfall at the Hong Kong Observatory (mm)
0] (i) (i) (iv) () + (iv)
TEEHRC00NER | 1E T, Z1RHY 1t To Z1%HY £ T, Z21%1 4t Total
gy | By Pesi within 600 km 24 /NI 48 /NI 72 /NI T —
Year | Month Name of Hong Kong 24-hour period | 48-hour period | 72-hour period | (T,*+72 /[\Ef hours)
(Ty—Ty) after T, after T, after T,
1999 8 M Sam 368.1 178.9 248.1 248.4 616.5
1926 7 |EEsERE T.C 348 # 534.0 # 561.1 # 562.2 * 597.0
1916 6 |#EEsiE T.C 4948 * 279% 59.4 # 67.2 % 562.0
1965 9 T Agnes 404.6 8.9 64.3 126.1 530.7
1978 7 My Agnes 502.4 12.3 12.3 16.6 519.0
1976 8 {5 Ellen 90.7 394.2 421.0 4254 516.1
1993 9 B Dot 459.6 37.9 37.9 37.9 4975
1982 8 B Dot 41.2 3225 403.1 450.5 491.7
1995 8 e Helen 241.4 146.2 235.2 239.5 480.9
1904 8 |#vEgne T.C. 4465 * 0.0 37" 26.7 % 473.2

Ty - BV R JiE E RN T 600 H A E I HYRFH -

T, - BT SREAE & Y6007 B i P M B sl B % A R ]
IR —UR—FLARTHIEVR RE - )BTRS T AN B AE600 BHENAYH F# - KBS HNIE -

#

RN E(V) 2 FIRIEH R - E=REAENHANE -

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 1946-2013
P
e EEFER RGN T IHIREE iz 6073 38 H ) B v e L ] B JEL 2
£ F Nearest approach (E M) (NEBE/NE) (NEE/ )
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 Jist3 R R
HEHG F63) e (A8 &0 B | FERXE| =bm I # S M el HM FARXE| Hmh T # S =M peatl A
Date/Month Year|Direction Distance] Hourly  Inst. | Hong Kong King's Kai Tak Waglan Cheung Tate's Green Hong Kong King's Kai Tak Waglan Cheung Tate's Green
(km) Observatory Park Airport # Island Chau Cairn Island Observatory Park Airport # Island Chau Cairn Island
18 /7 1946 B 70 985.7 - st - - - -
s NE
fEEEHTE | 22 /9 1957 PERg 55 986.2 984.3 |HE(mE 115 - HEgfRE 72 i 113 #Hooo187 Fiibfmst 158 | sbfms 185 -
Gloria sw ESE ESE E E ENE ENE
T 9 /6 1960 | PdL{RPE 10 974.3 9738 |HEfRES 96 - HeElRE 92 | PHEfRET 112 FpElRRE 191 164 | PHEEfRREE 194 -
Mary WNW SSE SSE Ssw SSE SE Ssw
T 19 /5 1961 0 981.6 9811 |HdbfE® 83 - ® 70 | HEfEHE 90 | HUbfEE 76 W 166 HbfmE 139 PR 128 | HEdbfmE 135
Alice ENE E ESE ENE E ENE sw ENE
B 179 1962 | PR 20 955.1 953.2 it 133 - it 108 | pudb 148 | pEdb 118 | Ry 189 it 259 it 229 | wEdbfRE 216 | pEdE 232 | HpH(mE 284
Wanda SsW N N NW NW SE N N NNW NW ESE
Ftt 5 /9 1964 | PR 30 971.0 968.2 #HOO110 - ik 118 | #ibfRsE 148 | Edb 113 | HEHEHE 167 FAbRAL 227 #dk 203 #0230 | bR 216 #H 268
Ruby SwW E N ENE NE ESE NNE NW E NNE E
& 13 /10 1964 ® 35 978.9 977.3 |pEdkfwit 88 - it 67 it 117 | pEdbfRdt 96 | sdkfRIL 157 it 175 it 198 Ik 184 | FEILfRFE 205 st 220
Dot E NNW N N NNW NNE N N N WNW NE
) 21 /8 1968 0 968.7 968.6 it 68 - It 75 | FUlbfRit 124 | FEpElmE 90 | UG 126 It 133 db 181 | sk 200 | peREfwEd 167 | HUibfRIL 203
Shirley N N NNE Ssw NNE N N NE SSW NNE
B 17 /8 1971 | PHRE{RIG 20 984.5 982.8 #E 103 - dR 122 | FEifE#T 140 | R 131 [l 148 SRR 224 SR 211 | dEEfRE 189 | i@ 194 B o221
Rose WsW SE SE ESE SE s ESE ESE ESE SE s
Ei§ 14 /10 1975 H 50 996.4 996.2 |HLfRH 58 it 75 |PEdbfRdt 67 | EdbfRdL 118 (A 106 (W 130 | pEdbfrdt 118 | sEdb 140 it 137 it 140 | HALfRH 176 b 158 | sbfRAL 180 | st 167
Elsie s ENE N NNW NNE N NE NNW NE N N ENE NE NNE NE
i L 2 /8 1979 | PEdLRdE 10 961.8 961.6 [ic} 75 | pEdbwEE 79 7 115 TER 144 | FHEE(RES 117 ik 115 7 108 w175 | PEIL(RPE 166 | PHLiRPE 182 ViR 198 | HEE(mPY 185 | PHAL{mPE 229 | PH 167
Hope NNW w WNW w SW SSW. NW w w WNW WNW Sw WSW WNW w
Fi 9 /9 1983 | 45 | o839 9831 s 92| E 88| R 112 | HEESR 160 | sEEfEs 171 | R 126| @@ 187 [ @ 185 67 | s 203 | W 227 | SRR 298 | BulbfesR 218 | pE o 220%
Ellen SwW E E E ESE ESE E s E E E E SSE ENE s
45 16 /9 1999 | FEg{REE 20 976.8 976.1 Ed 63 It 68 |HUbfmdt 59 | WL 153 | HEGfRiL 113 #0137 | HulbfRb 149 | HUbfRME 142 | HUbfRIL 234 | dEdL 182
York SswW E N NNE NNE NNE E NNE ENE NNE NE
s | 24 17 2012 | 7R 100 986.3 986.0 ES 56 | HEElRE 56 |HEEERE 70 ES 108 | HpEfRHE 128 ES 17| ik 92 |#pfRE 117 | HigfRE 110 £ 135 | #HEEfRE 149 184 | HEfRE 166 | #L 155
Vicente SW E ESE ESE E ESE E NE ESE ESE E ESE E ESE NE

# B R B S R BRI - BUENREFTE R — UL/ S AN HRIR « BUERIELS A — L/ T LA 0 H B
# 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.

* st R

Y LR -

* estimated, exceeding upper limit of anemogram.

G¢T
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TABLE 4.10 DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG IN 2013

YIEEHR eEgELk (EEET)
Damage in physical terms Damage in monetary terms (million HK$)
BERIEATE Ay LR AR B
Name of tropical cyclone | Month s AR () | AREER (R) o B8 ) AHER | AHZEE | AV "
A I{i—gcﬁure Public works Public utilities ?r%im(u(r{]; Landslip and A %l%l\ture Public works Public Private Inijfr T(/)t\al
9 facilities (site) (site) perty collapse of slope d facilities utilities property Y
(case)
WRERIELTE | 4, . .
Severe Tropical Storm Rumbia
ZE W S
SRR , et .
Tropical Storm Cimaron 1 '
UNEY &b
SR JE R ARG 8 Footpath & access 1
Severe Tropical Storm Jebi road:
1
Bt Farmland:
. 255 /\[H hectares
AR BT 8 e 4 22.620 22.620
Super Typhoon Utor . .
JE1EY) Crops:
1471 IiF tons
B Farmland:
" 291 /\tH hectares g g
S &iﬁﬁ%]’i??sa i 9 Playground: Railway: 1 6 25.740 0.172 0.234 26.146
uper 1yP g F{E1) Crops: 1 4
1655 [iff tons

it T BRI AERBT I R AL
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.

FEMBIROL - FEIIA S TR RS -

9T
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# 411 —JURBE R ZE =M R & BTER NI N a5 U S s
TABLE 4.11 CASUALTIES AND DAMAGE CAUSED BY TROPICAL CYCLONES IN HONG KONG : 1960-2013
TR | ZEHE
BEMGE | BIUINE | BIME
Fy HEA/ Bin Name of BRERNE | ECABL | KHEAE | ZIBAE fitsfie #H #H
Year Date / Month tropical cyclone T Persons Persons Persons | Ocean-going | Small craft |Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1960 | 4/6 - 121/6 T. Mary HERE 45 11 127 6 352 462
1961 | 17/5 - 21 /5 T.  Alice B 4 0 20 * * *
719 - 10/9 | ST.S. Olga 7 0 0 0 1 0
1962 | 28/8 - 21/9 T. Wanda REE 130 53 * 36 1297 756
1963 | 1/9 - 9/9 T. Faye JER 3 0 51 0 2 0
1964 | 26 /5 - 2815 T. Viola izl 0 0 41 5 18 18
2/8 - 9/8 T. Ida BYa" 5 4 56 3 7 60
2/9 - 6/9 T.  Ruby #tt 38 6 300 20 32 282
479 - 10/9 T. Sally Rzl 9 0 24 0 0 0
7710 - 13 /10 T. Dot e 26 10 85 2 31 59
1965 | 6/7 - 1617 T. Freda TR EE 2 0 16 0 1 0
25/9 - 28/9 | T.S. Agnes ET 5 0 3 0 0 0
1966 | 12/7 - 14/7 | ST.S. Lola T 1 0 6 0 * 6
1967 | 19/8 - 22/8 | S.T.S. Kate i 0 0 3 3 1 0
1968 | 17/8 - 221/8 T.  Shirley TR 0 0 4 1 * 3
1969 | 22/7 - 2917 T. Viola B 0 0 0 0 3 0
1970 | 1/8 - 3/8 | T.D. - - 2" 0 0 0 0 0
8/9 - 14/9 T. Georgia =gt 0 0 0 2 0 *
1971 | 15/6 - 18176 T. Freda IR 2 0 30 8 0 0
16/7 - 2217 T.  Lucy &g 0 0 38 10 2 13
10/8 - 171/8 T. Rose Tk 110 5 286 33 303 *
1972 | 411- 9711 T. Pamela s 1 0 8 3 0 0
1973 | 141/7 - 2017 T. Dot e 1 0 38 14 * *
1974 | 716 - 1416 T. Dinah H 0 0 0 1 * *
18/7 - 2217 T vy Gk 0 0 0 2 * *
15 /10 - 19 /10 T. Carmen ) 1 0 0 5 * *
21 /10 - 27 /10 T. Della S 0 0 0 2 * *
1975 | 10/8 - 14/8 | T.D. - - 2 1 0 3 1 *
9 /10 - 14 /10 T. Elsie o 0 0 46 7 2 1
16 /10 - 23 /10 | S.T.S. Flossie T 0 0 0 1 * *
1976 | 22/6 - 417 T.  Ruby #&tt 3 2 2 0 0 0
21/7 - 26/7 | S.T.S. Violet e BT 2 1 1 0 0 0
5/8 - 6/8 | ST.S. Clara e 0 0 4 0 0 0
21/8 - 24/8 | T.S. Ellen b= 27 3 65 0 4 7
15/9 - 21/9 T. s 0 0 27 6 0 1
1977 | 417 - 6/7 | TD. - - 0 0 2 0 0 0
3/9 - 5/9 | TS Carla A 0 0 1 1 0 0
22/9 - 25/9 | S.T.S. Freda YRS 1 0 37 2 0 0
1978 | 24 /7 - 30/7 | S.T.S. Agnes EHT 3 0 134 0 25 42
9/8 - 12/8 | T.S. Bonnie FR 0 0 0 2 0 0
23/8 - 28/8 | S.T.S. Elaine P 1 0 51 8 5 8
22/9 - 26/9 | ST.S. Kit =5 0 7 0 0 1 0
7/10- 16 /10 | S.T.S. Nina A 0 0 2 0 0 0
17 /10 - 29 /10 T. Rita B 0 0 3 1 5 0
1979 | 1/7 - 617 T. Ellis SEFIHT 0 0 0 0 2 0
26/7 - 30/7 | T.S. Gordon %o 0 0 0 0 2 0
28/7 - 318 T.  Hope Gig=| 12 0 260 29 167 207
6/8 - 9/8 | TD. - - 0 0 0 0 3 0
16/9 - 24/9 | ST.S. Mac b3 1 0 67 2 12 0
1980 [ 5/7 - 12/7 | ST.S. Ida g 0 0 0 1 0 0
18/7 - 2317 T. Joe =i 2 1 59 4 0 1
20/7 - 2817 T. Kim g 0 0 0 0 2 1
29/10- 2/11 | T.S. Cary E 0 0 0 0 0 2
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TABLE 4.11 (cont'd)
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ZHSIE | ZEE
BEEGE | BN [ B
Fy i/ By Name of HosEnE | SECAE | KHEAR | ZEAE A #HH #HH
Year Date / Month tropical cyclone 5% Persons Persons Persons | Ocean-going | Small craft [Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1981 | 3/7 - 7/7 [ ST.S. Lynn g 0 0 32 0 0 3
1982 [ 27/6 - 2/7 | TS. Tess E e 0 0 16 0 1 0
2217 - 301/7 T. Andy g7 0 0 0 0 0 1
5/9 - 16/9 T. Irving P 0 0 0 0 0 2
1983 [ 12/7 - 19/7 T. Vera HEAT 0 0 0 0 1 0
29/8 - 91/9 T. Ellen Eff 10 12 333 44 135 225
10 /10 - 14 /10 T. Joe wF 0 0 58 2 0 3
20/10 - 26 /10 | ST.S. Lex St 0 0 0 0 0 1
1984 [ 27/8 - 719 T. ke N 0 0 1 0 0 0
1985 [ 19/6 - 25/6 T. Hal 2Yee 0 1 13 0 4 2
1/9 - 71/9 T. Tess ek 2 0 12 6 1 3
13 /10 - 22 /10 T. Dot e 0 0 1 0 0 0
1986 | 3/7 - 121/7 T.  Peggy Sl 1 0 26 3 0 3
9/8 - 12/8 | 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 B 0 0 4 1 2 1
1987 | 16 /10 - 27 /10 T. Lymn RS 0 0 1 0 0 0
1988 | 14/7 - 20/7 T.  Warren HEff 0 1 12 1 2 1
19/9 - 22179 T. Kit s 0 0 0 0 0 1
18 /10 - 23 /10 T. Pat MAEE 2 0 1 0 0 0
21 /10 - 29 /10 T.  Ruby FELL 0 0 4 0 0 0
1989 | 16 /5 - 21 /5 T. Brenda TiffiE 6 1 119 0 3 5
11/7 - 19/7 T. Gordon & 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 FEREZE 0 0 0 0 0 1
15/6 - 19/6 | S.T.S. Nathan M 5 1 1 1 0 2
21/6 - 30/6 T. Percy biEpi) 1 0 0 0 0 0
27/7 - 31/7 | ST.S. Tasha e 0 0 1 0 1 0
25/8 - 30/8 T.  Becky HiE 0 1 0 0 0 0
10/9 - 20/9 T. Ed B 0 0 1 0 0 0
1991 | 15/7 - 20/7 T. Amy E 0 0 1 1 0 2
20/7 - 24/7 | S.T.S. Brendan fifine 0 0 17 1 1 13
13/8 - 18/8 T. Fred TEEE 0 0 0 0 1 0
1992 | 9/7 - 14177 T. Eli YHE 0 0 23 0 0 1
17/7 - 1817 T.S. Faye JEM 2 0 24 1 0 3
19/7 - 23/7 | ST.S. Gary pIIEE! 0 0 18 2 0 0
1993 | 21/6 - 28176 T. Koryn = 0 0 183 0 0 2
16/8 - 21/8 T. Tasha e 0 0 35 0 0 7
9/9 - 14/9 T. Abe Y H 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 s 0 1 48 0 1 0
28/10 - 5/11 T. Ira S 2 0 30 0 1 0
1994 [ 23/6 - 25/6 T.S. Sharon YHEH 0 0 5 0 1 1
25/8 - 29/8 | ST.S. Harry EH 1 0 2 0 0 2
1995 [ 7/8 - 12/8 | S.T.S. Helen SR 3 0 35 0 0 0
25/8 - 11/9 T. Kent =t 0 0 5 0 0 0
28/9 - 4/10 T. Sibyl Hres 0 0 14 0 0 0
199 | 5/9 - 10/9 T. Sally FHHI 2 0 4 0 0 0
18/9 - 23/9 | ST.S. Willie ] 0 1 0 0 0 0
1997 [ 31/7 - 31/8 T.  Victor YT 1 0 58 0 0 0
20/8 - 23/8 T. Zita sk 0 0 3 0 0 0
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F*4.11 (%8)
TABLE 4.11 (cont'd)
TR | ZEHE
ABEHCE | FO/INE | B0/
Fhy HER/ Ay Name of BARIE R0 A8 | REEAR | 2B AR fitsfie #H #H
Year Date / Month tropical cyclone B Persons | Persons | Persons | Ocean-going | Small craft |Small craft
dead missing injured vessels in sunk or damaged
trouble wrecked
1998 [ 7/8 - 11/8 | S.T.S. Penny EZiE 1 0 1 0 0 0
12/9 - 14 /9 T.D. - - 0 0 10 0 0 0
15 /10 - 27 /10 T. Babs i e 0 0 14 0 0 0
1999 | 28/4 - 21/5 T. Leo Fl| B 0 0 14 0 0 0
2/6 - 816 T.  Maggie A 0 0 5 0 2 0
25/7 - 2817 T.S. - - 0 0 18 0 0 0
19/8 - 23/8 T. Sam Al 4 0 328 0 0 0
12/9 - 171/9 T. York KB 2 0 500 3 * *
2419 - 26 /9 S.T.S. Cam fiiie 1 0 23 0 0 0
2000 | 15/7 - 161/7 T.D. - - 0 1 6 0 0 0
27/8 - 1/9 | ST.S. Maria 5 R 2 0 0 0 0 0
5/9 - 10/9 T. Wukong 1Bz 0 0 1 0 0 1
2001 | 30/6 - 3/7 T.  Durian i 0 0 1 0 0 0
1/7 - 817 T. Utor T 1 0 1 0 1 0
23 /7 - 2617 T. Yutu BN 0 0 10 0 0 0
28/8 - 11/9 T.S. Fitow JER 2 0 0 0 0 0
2002 | 15/8 - 20/8 S.T.S. Vongfong g 0 0 2 0 0 1
10/9 - 13/9 | S.T.S. Hagupit EFRLE 0 0 32 0 0 3
2003 | 16 /7 - 2317 S.T.S. Koni PNl 0 0 15 0 0 0
1717 - 2517 T.  Imbudo RARED 1 0 45 0 2 8
17/8 - 26/8 T. Krovanh FlZBTE 0 0 11 0 0 2
29/8 - 31/9 T. Dujuan FEE 0 4 24 0 1 4
2004 | 14/7 - 16/7 T.S. Kompasu B 0 0 12 0 0 0
2005 | 10/8 -14 /8 S.T.S. Sanwu HiiHEH 0 0 0 0 0 1
16/9 - 19/9 T.S. Vicente f=oves 2 0 0 0 0 0
21/9 - 281/9 T. Damrey a3 0 0 5 0 0 1
2006 | 9/5 - 18/5 T. Chanchu 2Ek 0 0 6 0 1 0
2716 - 291/6 T.S. Jelawat FOtATE: 3 1 0 0 0 0 0
31/7 - 418 T.  Prapiroon JREEZE 0 0 8 0 1 4
6/8 - 10/8 S.T.S. Bopha e 0 0 0 0 0 1
23/8 - 251/8 T.D. - - 0 0 0 0 0 1
12/9 - 13/9 T.D. - - 0 0 1 0 0 0
27/10 - 6/11 T. Cimaron THE & 0 0 4 0 0 0
2007 | 5/8 - 11/8 | S.T.S. Pabuk L/EEiT] 1 0 17 0 0 0
2008 | 15/4 - 20/4 T.  Neoguri JEHE 0 0 2 0 0 0
18/6 - 2616 T.  Fengshen e v 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 el 2 0 112 0 0 0
19/9 - 25/9 T.  Hagupit EfRLE 0 0 58 0 10 0
2009 | 15/7 - 19/7 T. Molave BEHIJE 0 0 5 0 3 0
1/8 - 9/8 | S.T.S. Goni it 4 0 10 0 1 0
9/9 - 12/9 | TS. Mujigae ML 0 0 1 0 0 0
12/9 - 16 /9 T. Koppu EE 0 0 74 0 0 0
2010 | 19/7 - 23 /7 T. Chanthu JRED 4 0 30 0 0 0
2011 | 18/6 - 25/6 T.S. Haima EE 0 0 3 0 1 0
25/7 - 31/7 S.T.S. Nock-ten J&3H 0 0 4 0 0 1
23/9 - 1/10 T.  Nesat b 0 0 26 0 1 1
27/9 - 5/10 | S.T. Nalgae JERE 0 0 1 0 0 0
2012 | 26 /6 - 30/6 T.S.  Doksuri FLERPY 0 0 2 0 1 0
20/7 - 2517 S.T. Vicente =R 0 0 138 0 1 0
12/8 - 18/8 T. Kai-tak BiE 0 0 1 0 0 0
18/8 - 30/8 S.T. Tembin KFE 1 0 1 0 0 0
2013 | 9/8 - 16 /8 |SuperT. Utor p =3 0 1 9 0 0 0
17 /9 - 23 /9 |SuperT. Usagi KA 0 0 17 0 0 1
it - AR A RBUTEE R A LSRR AL - [FIFIR28 T A= FIERSeE -

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.

* Hh= %48 Data unavailable.

* Wy Struck by lightning.
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BAE ZE-=FRERENVIENSEERE

BUFR B SRR R (RIARE R g - BRAE100
P25 |SOREFIF ELIAYEI ) WOBVHSARE © BT/ NG 2 (i B R PR -

Bt Rlie 441 o
TEFUEVE SRS (1301) 13
BV RA R (1302) 132
TRFIENTT R EEFS (1303) 133
BT EGRREEE (1304) 133
BUEZEHZER (1305) 134
SEFUEVE R SR (1306) 134
e REeE &R ] (1307) 135
B E TS Sm (1308) 136
SERFUEVE ARG (1309) 136
i EEELTT (1310) 137
EsREeE R (1311) 137
JeJEVESE (1312) 138
SRFUEVE B R (1313) 139
BUF RS (1314) 139
TRFUEVE EREEIE (1315) 140
HFRAEER (1316) 140
BUR RSN (1317) 141
BV EEET (1318) 141
HEsREeE R (1319) 142
BUFRRBHLA /A \AHEAH+ILH) 142
& A A (1320) s
oA e VB (1321) 144
BRI (1322) 144
TREeEIER (1323) 145
TRmeE S TSR (1324) 146
JiEJE & (1325) 146
R EEEE T (1326) 147
rErEme ECT TS (1327) 148
e sREeEFET S (1328) 149
TR EeE SRS (1329) 150
e sREeEEE (1330) 151
B RABHT—HAEZ+—HRH) 152
B (ERSRBRISAIN (1331) 152

TEARET > EERE05 ST (E - S Bk (REFRDAT B | SR SRS 644
AN - BV RIEHTIRIE S B ¢ -

(a) T.D.: - BV {RRUER
(b) T.S.: - PR R

() S.T.S.: - GRFIEN E R
d T.: - g JE

(e) S.T. - GREEE

() Super T.. - FB5REEJE
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Section 5 TROPICAL CYCLONE POSITION AND
INTENSITY DATA, 2013

Six-hourly position and intensity data are tabulated in this section for the following tropical
cyclones in 2013 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
Severe Tropical Storm Sonamu (1301) 132
Tropical Depression Shanshan (1302) 132
Severe Tropical Storm Yagi (1303) 133
Tropical Storm Leepi (1304) 133
Tropical Storm Bebinca (1305) 134
Severe Tropical Storm Rumbia (1306) 134
Super Typhoon Soulik (1307) 135
Tropical Storm Cimaron (1308) 136
Severe Tropical Storm Jebi (1309) 136
Tropical Storm Mangkhut (1310) 137
Super Typhoon Utor (1311) 137
Typhoon Trami (1312) 138
Severe Tropical Storm Pewa (1313) 139
Tropical Depression Unala (1314) 139
Severe Tropical Storm Kong-Rey (1315) 140
Tropical Depression Yutu (1316) 140
Tropical Storm Toraji (1317) 141
Severe Tropical Storm Man-yi (1318) 141
Super Typhoon Usagi (1319) 142
Tropical Depression of 18 — 19 September 142
Typhoon Pabuk (1320) 143
Severe Typhoon Wutip (1321) 144
Tropical Storm Sepat (1322) 144
Severe Typhoon Fitow (1323) 145
Super Typhoon Danas (1324) 146
Typhoon Nari (1325) 146
Severe Typhoon Wipha (1326) 147
Super Typhoon Francisco (1327) 148
Super Typhoon Lekima (1328) 149
Severe Typhoon Krosa (1329) 150
Super Typhoon Haiyan (1330) 151
Tropical Depression of 5 - 6 November 152
Tropical Depression Podul (1331) 152

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

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

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

(e) S.T.: - severe typhoon

(f) SuperT.: - super typhoon
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BAFE RRB R30I/ NI B R TR
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM SONAMU (1301)

iR
(T Tt 5LEE)

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

PSRRI (1302) B4 </ N AL B e TR R

SR

Intensity

T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
T.D.
T.D.
T.D.
T.D.
JHER
Dissipated

(ETp-4(iN
HhLNRJER
(H M)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1002
998
996
996
992
992
990
990
990
992
992
992
992
996
998
998
1002
1002
1004
1004
1004

ot
S L
CRE)
Estimated
maximum
surface
winds
(m/s)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION SHANSHAN (1302)

iEAE]
(fohaf tHFLEE)

Time

(UTC)

0000
0600
1200
1800
0000

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
THRL
Dissipated

fhiEH &
oL SRJER
(EMHHr)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1004
1004
1006

it
B e R
CREFD)
Estimated
maximum
surface
winds
(m/s)

13
13
13
13
13

db4g
Lat.
°N

8.7
8.8
8.5
8.5
8.5
8.5
8.3
8.0
7.9
7.8
7.5
7.3
7.3
7.3
7.0
6.6
6.4
6.2
6.1
6.0
54
51
4.8

Jbax
Lat.
°N
5.7
55
5.0
4.7
39

Long.

1211
119.6
117.8
116.3
1154
114.1
113.0
112.0
111.3
110.9
110.3
110.0
109.5
108.8
108.5
108.1
107.8
107.8
107.8
107.8
108.4
108.6
108.9

Long.

109.1
109.7
109.7
109.4
109.3
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FRFNFNT R R (1303) YA/ NI B B T
SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM YAGI (1303)

BERE
(Tt 5hs)
Time
(UTC)

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

FE BB EE(30DNE /N B KRS

S8R

Intensity

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

T.D.
Became Extratropical

(ETiR-4(iN
L RER
(H M)
Estimated
minimum
central
pressure
(hPa)

1000
998
996
992
992
992
988
988
988
984
984
984
988
992
992
995
998
998

1000

fhEt
B e R
CREFD)
Estimated
maximum
surface
winds

(m/s)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM LEEPI (1304)

iR
(ot SAEE)

Time

(UTC)

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.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
TS.
SEEY
Dissipated

fhEH &
o0 B
(ELERS)
Estimated
minimum
central
pressure
(hPa)

998
998
998
996
992
992
990
990
990
990
990
992
992
995
996

fhEt
e e
CRE)
Estimated
maximum

surface
winds
(m/s)

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

Jh4&
Lat.
°N
17.8
18.7
195
20.5
21.1
215
22.3
23.3
24.4
25.9
27.6
29.1
29.9
30.5
31.0
31.0
31.0
31.8
32.0

Jb&E
Lat.

13.6
14.6
155
16.8
17.9
191
20.1
20.9
225
241
25.2
26.4
28.2
29.9
31.0

Long.

130.1
130.5
130.9
1315
132.2
132.9
133.4
134.1
134.8
135.7
136.2
136.9
137.1
137.1
137.1
138.0
138.9
139.5
139.6

Long.

126.9
126.8
126.7
126.6
126.4
126.3
126.1
125.9
1255
1253
125.1
125.1
125.4
125.6
126.3
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SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM BEBINCA (1305)

iR
(T Tt 5LEE)

Time

(UTC)

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.D.
HEX
Dissipated

(ETiR--4(iN
thLVRJER
(H M)
Estimated
minimum
central
pressure
(hPa)

998
998
998
998
997
995
985
984
984
984
990
992
988
988
992
998

fhEt
e JER
CREFRD)
Estimated
maximum
surface
winds
(m/s)

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

AU B REEEE(1306) I8/ N UL B R SRR
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM RUMBIA (1306)

IR ]
(fhaf th FRF)
Time
(UTC)
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.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.
T.S.
T.D.
THHL
Dissipated

fhEF
o0 B
(ELEES)
Estimated
minimum
central
pressure
(hPa)

1002
1000
1000
996
996
996
996
996
994
992
992
990
980
980
980
984
990
996

fhEt
e 1 JE R
CREM)
Estimated
maximum
surface
winds
(m/s)

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

db4g
Lat.

15.6
16.2
17.0
17.6
18.1
18.7
191
19.4
19.5
19.1
19.0
19.3
19.4
19.9
20.3
20.8

b4z
Lat.

9.7
10.2
11.0
11.8
122
134
14.0
14.5
15.6
16.4
17.5
18.3
191
19.6
20.6
214
22.7
241

Long.

117.0
117.7
117.7
117.2
116.2
115.3
114.6
113.0
1115
110.1
108.9
108.0
107.2
106.9
106.7
106.6

Long.

128.6
127.8
127.0
1253
124.1
122.7
121.4
120.0
118.5
117.2
1155
114.0
112.7
111.8
110.8
109.9
109.2
108.5
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON SOULIK (1307)

FEE R
(fonai tH FLEE)
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

SR

Intensity

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

T.S.

T.D.

JHER
Dissipated

(TR 4[N
L RER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
1000
1000
996
994
988
984
975
965
950
940
925
915
915
915
920
925
940
940
940
940
945
945
945
960
970
984
992
998

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

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

Blnc
Lat.
°N

19.0
19.1
191
18.9
19.0
19.2
19.3
19.5
19.7
19.9
20.3
20.7
211
215
21.8
22.0
222
224
224
22.6
22.8
23.3
23.9
24.7
24.8
25.9
26.2
27.0
28.2

Long.

151.0
149.5
148.0
146.6
1455
143.8
142.7
141.3
140.3
139.4
138.1
137.1
135.8
134.9
1335
1321
130.9
129.8
128.4
127.0
125.9
124.9
123.8
122.3
120.8
120.1
118.7
117.3
116.2



Aty HiH
Month Date
+H JUL 16
17

18

Atn HEH
Month Date
+H JUL 31
J\UH AUG 1
2

3

FE ERTE S R (1308) YA/ NI B R TR

136

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM CIMARON (1308)

iR
(T Tt 5LEE)

Time

(UTC)

0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
JHER
Dissipated

(ETip4[iN
HhLNRJER
(ElEeS)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1002
1000
994
994
994
994
994
994
1000

fhEt
e
CREH)
Estimated
maximum
surface
winds
(m/s)

13
13
13
16
18
18
18
18
18
18
16

FREUEE ERTRAR(1309) B/ N AL B e SRR
SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM JEBI (1309)

B ]
(fonam tH FLEE)
Time
(UTC)

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

R
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.
S.T.S.
S.T.S.
T.S.
T.D.
EIHYL
Dissipated

fliE &
oL SRJER
(EMHHr)
Estimated
minimum
central
pressure
(hPa)

1000
996
996
996
992
990
990
988
984
980
980
980
980
988
994

izt
B e R
CkE)
Estimated
maximum
surface
winds
(mf/s)

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

db4g
Lat.

15.6
16.3
17.0
18.3
19.5
20.1
20.8
21.6
23.0
23.8
24.8

Jb&E
Lat.
°N
14.8
14.9
15.3
15.4
155
16.1
16.6
16.9
17.4
18.8
19.8
20.2
21.0
21.7
22.0

Long.

124.3
123.6
122.9
122.0
121.2
120.5
1195
118.4
118.0
118.0
117.8

Long.

116.0
1155
114.9
1145
113.9
113.7
1134
113.0
112.7
111.8
110.9
109.4
108.3
106.3
104.5



Aty HiH
Month Date
J\H AUG 5
6

7

8

A HiA
Month Date
J\H AUG 9
10

11

12

13

14

15

BRI (13109 /NI B R SRR

137

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM MANGKHUT (1310)

BER
(fohai tH FLEE)
Time
(UTC)
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000

R E LR (131 DRYE/INRHI B R T8

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.D.
EHR
Dissipated

(ETiR-4[iN
L AR
(H M)
Estimated
minimum
central
pressure
(hPa)
1002
1002
1000
1000
1000
996
996
992
992
992
996
1000

fhEt
e JER
CREFD)
Estimated
maximum
surface
winds
(mfs)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON UTOR (1311)

iR
(bt SAEE)
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

SR
Intensity
T.D.
T.D.
T.S.

» -
R

Super T.
Super T.

T.D.
T.D.
T.D.
JHER
Dissipated

fhHEH
£ B
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
998
994
990
970
960
955
955
936
926
930
940
950
950
950
945
945
945
945
950
955
970
980
988
992
994
995

fhEt
e e R
CREMD)
Estimated
maximum
surface
winds
(m/s)

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

Ju&
Lat.
°N
11.4
12.0
12.8
13.7
14.8
15.9
16.9
18.0
19.1
19.6
20.0
20.0

b4z
Lat.

13.7
13.7
13.7
13.7
13.9
14.0
14.2
145
15.1
155
16.2
16.6
17.3
17.8
18.2
18.3
18.9
19.3
19.8
20.6
215
21.9
224
231
23.6
241
24.3

Long.
0

117.0
116.0
114.7
1135
112.2
111.0
109.8
108.7
107.4
106.4
105.4
104.4

Long.

1335
1325
131.6
130.5
129.2
128.2
127.1
125.9
124.7
1235
122.2
120.8
118.9
118.0
116.8
1153
114.1
113.6
113.0
112.4
112.0
1114
110.9
110.8
110.8
111.0
111.0



=k H A
Month Date

JUH AUG 17

18

19

20

21

22

23

RV SE (131209 7/ NI B B R

138

SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON TRAMI (1312)

FEE R
(fonai tH FLEE)
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

R
Intensity

T.D.
T.D.
T.D.
T.D.
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.
T.
T.
T.
S.T.S.
T.S.
T.S.
T.D.
T.D.
T.D.
THHYL
Dissipated

(TR 4[N
L RER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

997
998
996
995
992
992
992
990
988
985
980
980
980
980
975
975
970
965
965
970
984
986
988
988
992

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

13
13
13
16
18
18
21
21
23
25
28
28
28
28
31
31
33
33
33
25
21
18
16
16
13

Blnc
Lat.
°N

20.8
20.5
20.1
20.3
20.3
20.3
20.3
20.0
20.0
20.1
21.0
22.3
229
23.3
241
252
255
259
25.7
25.9
26.5
271
274
27.3
271.2

Long.

125.2
125.8
126.6
127.2
1275
127.8
127.8
127.8
128.1
128.3
128.5
1285
127.4
126.8
126.0
124.4
1229
1211
119.6
1185
117.1
1155
114.7
113.2
112.2



139

RANFE R RMEE(1 3 13) YA/ N B R TR
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM PEWA (1313)

T A flEt

HRLNRJER T e JER

(ELERS) CRE)

Estimated Estimated

A minimum maximum
(Fpeft: L) central surface ip4a
Hir HEHA Time SR pressure winds Lat.
Month Date (UTC) Intensity (hPa) (m/s) °N
J\H AUG 18 0600 S.T.S. 996 28 12.0
1200 S.T.S. 996 28 124
1800 S.T.S. 996 28 12.7
19 0000 S.T.S. 994 31 13.3
0600 S.T.S. 994 31 13.8
1200 S.T.S. 994 31 14.3
1800 S.T.S. 996 28 14.8
20 0000 S.T.S. 996 25 15.3
0600 T.S. 998 23 16.2
1200 T.S. 998 21 17.2
1800 T.S. 998 21 18.0
21 0000 T.S. 1000 18 18.6
0600 T.S. 1000 18 19.4
1200 T.S. 1000 18 20.2
1800 T.S. 1000 18 21.3
22 0000 T.S. 1000 18 22.2
0600 T.S. 1000 18 23.2
1200 T.S. 1000 18 24.2
1800 T.S. 1000 18 25.2
23 0000 T.S. 1002 18 25.8
0600 T.S. 1002 18 26.4
1200 T.S. 1002 18 26.8
1800 T.S. 1002 18 27.2
24 0000 T.D. 1004 16 275
0600 T.D. 1004 16 27.9

JHHL
Dissipated

PR ERBERIRAL(13 14 B/ N B R 58
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION UNALA (1314)

(TR TaN fdiEt

U RJER e e B

(EhEr—) CREFD)

Estimated Estimated

T minimum maximum
(FEa e central surface Jp4a
By H A Time SR pressure winds Lat.
Month Date (UTC) Intensity (hPa) (m/s) °N
JUH AUG 19 0600 T.D. 1000 16 175
1200 T.D. 1004 13 17.5

R
Dissipated

Long.

°E
179.9
179.7
179.0
178.4
177.8
177.1
176.5
175.6
174.8
173.8
172.8
171.8
171.2
170.5
170.1
169.7
169.6
169.3
168.9
168.5
168.5
168.9
169.3
169.3
168.8

Long.

180.0
179.2



Ain H A
Month Date

JUH AUG 26

27

28

29

30

Atn HEH
Month Date

JUH AUG 31

JLH SEP 1

140

BAFE AR B (1315 A/ N B R TR
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM KONG-REY (1315)

FEE R
(fohai tH FLEE)
Time
(UTC)

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

R ERBERA3IONE /N E K IRE

SR

Intensity

T.D.
T.D.
T.S.
T.S.
T.S.
T.S.
T.S.
T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.S.
T.S.
T.S.
T.S.
T.D.
T.D.
8 BRI e
Became Extratropical

(TR 4[N
L RER
(ELEERS)
Estimated
minimum
central
pressure
(hPa)

1002
1000
998
990
990
990
988
988
982
982
982
980
982
985
986
990
995
1000
1000

fhEt
B e R
Okfgb)
Estimated
maximum
surface
winds
(mis)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL DEPRESSION YUTU (1316)

e
(Tt L)
Time
(UTC)

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

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
THHL
Dissipated

fliEH &
oL SRJER
(EMHH)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1002
1002
1002
1002
1002
1002
1004
1004
1004
1004
1004
1004

it
B e R
CREFD)
Estimated
maximum
surface
winds
(mf/s)

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

Blote
Lat.
°N
15.7
16.4
17.1
17.7
18.6
19.4
20.0
20.6
21.0
21.7
22.5
23.7
25.2
26.1
26.6
27.3
28.6
29.9
30.7

b4z
Lat.
°N
30.0
31.1
32.0
325
335
33.6
33.7
33.7
33.7
335
334
33.1
32.8
32.3

Long.

°E
126.6
125.3
124.4
124.0
123.9
123.9
123.8
123.2
122.7
122.6
122.6
122.6
122.5
122.4
122.4
122.5
123.4
124.5
125.6

Long.

173.6
174.6
175.5
176.2
176.6
176.8
176.9
177.1
177.2
177.3
177.4
177.3
177.2
177.0



=k H A
Month Date
J1LH SEP 1
2

3

4

Atn H A
Month Date
S1L.H SEP 12
13

14

15

16

P RSB Z (1317 N/ N B R R

141

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM TORAJI (1317)

FEE R
(fonai tH FLEE)
Time
(UTC)

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

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.
Became Extratropical

(TR 4[N
L RER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1000
996
994
990
990
988
988
988
988
995

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

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

BRINBE R H (31 EA/ N B R
SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM MAN-YI (1318)

e
(Tt L)
Time
(UTC)

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.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.

T.S.

8 Ry BT R
Became Extratropical

fhiEH &
oL SRJER
(EMHHr)
Estimated
minimum
central
pressure
(hPa)

1002
1002
998
994
994
994
990
985
980
980
980
980
980
970
970
980
985

it
B e R
CREFD)
Estimated
maximum
surface
winds
(mf/s)

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

Blnc
Lat.
°N

25.6
26.1
26.3
26.5
27.2
27.8
28.0
28.8
294
30.1
31.3
32.8

b4z
Lat.

222
22.3
22.3
22.3
225
23.0
23.7
24.0
25.2
26.1
274
28.7
30.2
315
32.9
35.3
38.4

Long.

123.8
124.3
124.8
125.3
126.1
126.5
127.3
127.6
128.2
129.2
130.5
132.3

Long.

145.2
1447
144.6
143.2
140.9
140.1
138.7
137.3
136.5
1355
134.8
134.3
1345
134.9
135.9
138.0
141.1



=k
Month

JLH SEP

Him
Month

JLH SEP

H
Date

16
17

18

19

20

21

22

23

H
Date

18

IR S (1319 RIS/ NI B B TR

142

SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON USAGI (1319)

FEE R
(fohai tH FLEE)
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

SR

Intensity

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

T.
S.T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
S.T.
S.T.
S.T.
S.T.
S.T.
T.
T.S.
T.D.
JHEL
Dissipated

flET &
L SRR
(ELEERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
995
990
986
982
978
970
960
960
935
925
920
920
920
920
920
925
925
935
945
945
945
950
965
990
994

flEt
B e R
CREFD)
Estimated
maximum
surface
winds
(mfs)

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

A EREELA+/\BE BBV NRHLE K8
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 18 - 19 SEPTEMBER

iEaE]
(fohaf tHFLEE)

Time

(UTC)

0000
0600
1200
1800

50

Intensity

T.D.
T.D.
T.D.
T.D.
THEX
Dissipated

(TR 4[N
UL SRR
(ELERS)
Estimated
minimum
central
pressure
(hPa)

996
996
996
998

fhEt
B e R
CRaEgH)
Estimated
maximum
surface
winds
(m/s)

16
16
16
16

Blnc
Lat.
°N

17.1
17.3
17.4
17.4
17.3
17.3
17.3
17.3
17.3
17.0
17.6
18.2
18.8
19.3
19.7
20.2
20.4
20.7
20.8
21.0
214
21.7
224
22.8
231
23.7
243

e
Lat.
°N
16.3
16.1
16.3
16.2

Long.

132.3
131.7
131.0
130.7
130.6
130.4
130.0
129.5
128.6
128.3
128.0
127.2
126.3
1255
124.6
123.7
1225
121.7
120.7
119.7
118.8
118.0
116.8
1154
113.9
112.6
111.2

Long.

111.2
110.4
109.4
108.6



=k
Month

JLH SEP

H
Date

20
21

22

23

24

25

26

eV (1320) B4 7/ NIFIL B B R

143

SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON PABUK (1320)

FEE R
(fonai tH FLEE)
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

SR

Intensity

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

AAAAd444

T.
S.T.S.
Became Extratropical

(TR 4[N
L RER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
996
992
992
990
985
985
975
975
970
970
970
970
970
965
965
965
960
955
955
960
965
965
970

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

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

Blnc
Lat.
°N

19.6
19.6
19.7
20.0
20.6
21.4
222
22.6
23.2
23.8
24.8
251
25.3
25.8
26.1
26.7
274
28.3
294
30.3
31.0
32.2
33.8
35.0
36.9

Long.

146.8
145.6
145.1
144.4
144.1
143.3
142.7
142.3
141.8
1415
141.2
140.7
140.4
139.8
139.2
138.9
138.7
138.9
138.9
140.1
141.6
1435
145.2
147.2
149.8



Aty HiH
Month Date
JLH SEP 26
27

28

29

30

Atn HEH
Month Date
JLH SEP 29
30

+H OCT 1
2

PRER RS (1321 NFHi B R R

144

SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON WUTIP (1321)

iR
(T Tt 5LEE)

Time

(UTC)

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

FH SR BRI (1322) RIS/ INRFIL B R TR

SR

Intensity

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

JHER
Dissipated

(ETip4[iN
HhLNRJER
(ElEeS)
Estimated
minimum
central
pressure
(hPa)

1004
1004
998
995
990
985
980
975
970
965
960
950
950
960
965
970
980
998

fhEt
e
CREH)
Estimated
maximum
surface
winds
(m/s)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM SEPAT (1322)

e
(Tt L)
Time
(UTC)

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.
8 Ry BT R
Became Extratropical

fhiEH &
oL SRJER
(EMHHR)
Estimated
minimum
central
pressure
(hPa)

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

it
B e R
CREFD)
Estimated
maximum
surface
winds
(m/s)

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

db4g
Lat.

151
15.6
16.2
16.8
17.1
16.9
16.4
16.7
16.9
16.8
16.8
16.8
16.8
16.9
17.3
17.5
17.8
17.9

b4z
Lat.
°N

26.3
26.4
27.2
27.9
28.7
291
30.2
31.2
32.2
33.9
355
37.3

Long.

117.8
117.8
117.2
116.3
115.3
1143
114.1
114.0
113.9
1131
1125
111.6
111.0
109.9
108.7
107.5
105.7
104.0

Long.

148.2
147.0
145.1
143.8
142.0
141.7
141.3
141.2
141.1
141.6
141.9
143.3
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REEGER (1323 INRHIL B R R
SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TYPHOON FITOW (1323)

(GiTaprafae ity

L SRR B e R

(EEErR) CRED)

Estimated Estimated

T minimum maximum
(Fhaf T FLAE) central surface ip4& 4K
By H A Time R pressure winds Lat.  Long.
Month Date (UTC) Intensity (hPa) (m/s) °N °E
JLH SEP 30 1200 T.D. 1002 13 13.6 1325
1800 T.D. 1000 16 13.8 132.1
+H OCT 1 0000 T.S. 995 18 14.2 131.7
0600 T.S. 990 21 15.2 131.4
1200 S.T.S. 982 25 16.0 131.2
1800 S.T.S. 978 28 17.1 131.1
2 0000 S.T.S. 975 31 17.8 130.5
0600 S.T.S. 975 31 18.4 129.9
1200 S.T.S. 975 31 18.9 129.9
1800 S.T.S. 975 31 195 129.8
3 0000 T. 970 33 20.0 129.7
0600 T. 970 33 20.7 129.7
1200 T. 965 36 21.2 129.7
1800 T. 965 36 21.6 129.7
4 0000 T. 960 39 22.1 129.7
0600 T. 955 41 22.7 129.6
1200 S.T. 950 43 23.3 129.3
1800 S.T. 950 43 23.7 128.5
5 0000 S.T. 950 43 24.4 127.6
0600 S.T. 950 43 24.7 126.9
1200 S.T. 950 43 25.0 126.0
1800 S.T. 950 43 255 124.9
6 0000 T. 955 41 25.7 123.7
0600 T. 960 39 26.1 122.9
1200 T. 965 36 26.8 121.8
1800 T. 970 33 27.1 120.3
7 0000 T.S. 995 21 27.0 118.8
0600 T.D. 1002 13 26.8 117.9

JHHL

Dissipated



Aty HiH
Month Date
+H OCT 4
5

6

7

8

Atn H A
Month Date
+H OCT 9
10

11

12
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON DANAS (1324)

BER
(fonaf tH FLEE)
Time
(UTC)
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800

REE\E S (1325) 0I5/ INRHIL B B HR

SR

Intensity

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

T.

T.

T.
S.T.
S.T.

Super T.

Super T.

Super T.
S.T.

T.

T.
S.T.S.
T.S.
Became Extratropical

(ETiR-4(iN
L RER
(ElEeS)
Estimated
minimum
central
pressure
(hPa)

1002
1000
1000
995
994
986
982
975
965
960
950
940
930
930
935
945
960
970
980
986

fhEt
b
CkEH)
Estimated
maximum
surface
winds
(mfs)

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

SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON NARI (1325)

B ]
(Tt L)
Time
(UTC)

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

AAdAdA 44444

fhiEH &
oL SRJER
(EHHr)
Estimated
minimum
central
pressure
(hPa)

1000
998
995
990
985
980
975
970
960
955
955
960
965
965
965
965

it
B e R
CREFD)
Estimated
maximum
surface
winds
(mf/s)

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

Bln
Lat.
°N
16.2
16.7
17.2
17.9
18.2
18.7
19.3
20.4
21.2
22.0
22.7
23.9
25.2
26.6
28.1
29.6
315
32.8
34.6
35.5

b4z
Lat.

141
143
144
14.7
151
15.3
154
154
155
155
155
154
15.2
15.2
15.2
15.2

Long.
0

146.5
146.1
1449
144.0
142.3
141.2
139.6
138.0
136.4
135.0
133.4
131.8
130.2
128.7
127.6
127.1
127.0
1275
129.5
1315

Long.

130.2
129.4
129.0
128.5
127.8
126.8
126.0
125.4
1245
123.4
122.3
120.5
119.2
118.0
116.7
115.7



Aty
Month

+H OoCT

Atn
Month

+H ocT

HiH
Date

13

14

15

HEH
Date

10

11

12

13

14

15
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON NARI (1325) (CON'T)

iR
(T Tt 5LEE)

Time

(UTC)

0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200

SRR B (1320) R /N B R TR

SR

Intensity

AAAAA 4444

(2]

S.

-
n

T.D.
THHR
Dissipated

(ETip4[iN
HhLNRJER
(ElEeS)
Estimated
minimum
central
pressure
(hPa)

960
960
960
960
960
960
965
965
975
988
995

fhEt
e
CREH)
Estimated
maximum
surface
winds
(m/s)

39
39
39
39
39
39
36
36
31
23
16

SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON WIPHA (1326)

e
(ot SAEE)
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.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
T.
T.
ST.
ST.
ST.
ST.
ST.

wwm
.—|.—|.—|:_|:_|

T.
S B R
Became Extratropical

fliEH &
HHUL SRR
(ELEERS)
Estimated
minimum
central
pressure
(hPa)

1000
998
992
988
982
978
975
975
975
970
965
955
940
940
945
945
950
950
955
960
965
965

izt
I L
k)
Estimated
maximum
surface
winds
(m/s)

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

db4g
Lat.

15.3
15.3
155
155
15.6
15.9
16.1
16.2
15.9
15.3
151

b4z
Lat.
°N

13.8
135
13.9
14.2
14.7
154
16.2
16.8
17.5
18.0
18.4
191
19.8
20.6
21.8
23.0
243
25.6
26.8
28.5
30.4
32.8

Long.

114.7
113.6
1125
111.8
111.2
110.7
109.8
109.0
108.1
107.1
105.8

Long.

143.0
142.6
142.3
1415
140.8
139.8
139.2
138.8
138.3
137.9
137.4
137.1
136.4
135.9
135.5
134.9
134.3
134.0
134.0
134.7
136.4
138.6



=k
Month

+H ocCT

H
Date

15
16

17

18

19

20

21

22

23

24

25

26

HETREE
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SETR(1327) YN/ NI B R TR

SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON FRANCISCO (1327)

FEE R
(fonai tH FLEE)
Time
(UTC)

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

SR

Intensity

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

T.

T.
S.T.
S.T.

Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
S.T.
S.T.
S.T.
S.T.
S.T.
S.T.

w wm
S T B

T.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
S.T.S.
Became Extratropical

(TR 4[N
L RER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1004
1002
1000
995
985
975
965
955
945
940
935
930
920
910
910
910
910
910
910
920
930
940
945
945
945
950
950
950
950
955
960
960
965
965
965
965
975
975
980
980
980
985

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

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

Blnc
Lat.
°N

134
12.7
124
11.7
11.2
11.0
114
12.1
13.2
13.8
14.2
15.2
15.9
16.2
16.7
171
17.4
17.7
18.4
18.7
19.3
19.8
20.3
21.0
21.7
22.3
22.8
23.2
23.6
241
24.3
24.6
249
25.2
25.8
26.5
27.2
27.8
28.7
30.0
30.8
321

Long.

147.0
145.2
144.4
143.8
143.0
1429
142.7
142.8
142.8
142.3
142.0
141.8
141.1
140.4
139.7
139.1
138.3
137.7
137.3
136.9
136.6
136.2
135.9
135.6
135.2
1345
133.7
133.1
1321
131.3
130.5
130.0
129.8
129.7
129.8
130.3
130.6
131.7
132.9
134.7
137.4
140.3



=k
Month

+H ocCT

H
Date

20

21

22

23

24

25

26

B TRE B 27 B (1328) Hdg A/ NI B e SR RE
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SUPER TYPHOON LEKIMA (1328)

FEE R
(fonai tH FLEE)
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.
STS.
S.TS.
STS.
T.
S.T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
S.T.
S.T.
T.
T.
Became Extratropical

(TR 4[N
L RER
(ELERS)
Estimated
minimum
central
pressure
(hPa)

1004
1000
998
990
985
980
970
955
930
925
920
920
910
910
910
920
925
920
930
930
935
950
960
960

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

16
18
23
25
28
31
36
43
52
57
59
59
61
61
61
59
57
54
52
52
46
43
39
39

Blnc
Lat.
°N

10.3
10.8
11.6
12.2
131
13.8
15.0
16.2
171
18.0
18.6
19.0
19.4
19.9
20.5
214
225
23.6
25.0
27.0
294
31.4
34.3
36.9

Long.

160.6
160.8
160.9
160.5
160.0
159.1
158.2
156.8
155.4
153.9
152.2
150.9
149.8
148.7
147.6
146.5
145.6
144.6
144.3
1445
145.0
146.6
148.9
152.4



=k
Month

+H ocCT

+—H NoV

H
Date

28
29

30

31

SRIBEREE (1320 RN/ NI B R T
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SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TYPHOON KROSA (1329)

FEE R
(fonai tH FLEE)
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

(TR 4[N
L RER
(ELERS)
Estimated
minimum
central
SR pressure
Intensity (hPa)
T.D. 1000
T.D. 998
T.D. 998
T.D. 998
T.S. 995
T.S. 990
T.S. 985
S.T.S. 982
S.T.S. 975
S.T.S. 975
T. 970
T. 960
T. 970
T. 970
T. 970
T. 965
S.T. 960
S.T. 955
S.T. 955
S.T. 960
T. 970
T. 970
S.T.S. 980
T.S. 988
T.S. 990
T.D. 1000
T.D. 1000
T.D. 1000
JHHL

Dissipated

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

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

Blnc
Lat.
°N

155
155
15.6
15.6
158
16.2
16.8
17.2
17.5
17.8
18.0
18.3
18.6
18.9
19.1
19.3
19.4
19.5
19.9
20.1
20.2
20.3
20.3
20.0
19.4
18.6
17.6
16.8

Long.

135.7
134.3
133.3
132.2
131.1
129.8
128.2
126.9
1255
124.2
123.0
121.8
120.3
1194
118.1
117.2
116.4
115.8
115.3
115.1
114.8
114.7
1145
114.1
1135
1123
111.2
110.2



Hin H#A
Month Date

+—H NoV 3

10

11

1ERE|

(Trh e T 520F)
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

151

R AR (1330 V7 INRF AL B R
SIX-HOURLY POSITION AND INTENSITY DATA OF
SUPER TYPHOON HAIYAN (1330)

SR

Intensity

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

T.

T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.
Super T.

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

T.

T.
S.T.S.
T.D.
HEL
Dissipated

(TR
LR JER
((ELEEISS)|
Estimated
minimum
central
pressure
(hPa)

1004
1004
1004
1002
1000
998
992
985
980
970
955
930
920
910
900
895
895
895
890
900
910
915
925
935
935
940
950
955
955
955
970
975
984
998

fliEt
e VR
CRE)
Estimated
maximum
surface
winds
(m/s)

13
13
13
16
18
21
23
28
31
36
43
54
59
64
72
75
75
75
79
72
64
61
57
52
52
49
46
43
43
43
33
33
25
16

dt4&
Lat.
°N

59
6.1
6.1
6.1
6.2
6.3
6.5
6.5
6.6
6.8
7.1
7.3
7.6
7.9
8.2
8.7
9.3
10.2
10.6
111
11.4
11.8
12.4
12.4
13.4
14.4
15.3
16.5
17.9
19.2
20.3
215
224
22.6

Long.

157.2
155.5
153.3
152.2
150.4
148.8
147.2
145.9
144.6
142.9
141.3
139.7
137.9
136.2
1344
132.8
131.1
129.1
126.9
124.8
122.6
120.5
118.0
116.6
114.7
112.9
111.4
110.2
109.0
107.9
107.4
107.3
107.9
108.8



=k
Month

+—H NOV

Atn
Month

+—H NoV

H
Date

5

H
Date

14

15

152

B EREE(HE—H A HZEANBAE /N B KGR
SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL DEPRESSION OF 5 - 6 NOVEMBER

FEE R
(fonai tH FLEE)
Time
(UTC)

0600
1200
1800
0000
0600
1200

PO EREBSI(133 DIV R/ N B R R

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
T.D.
TR
Dissipated

RIS
L U

(ETfET )

Estimated
minimum
central
pressure
(hPa)

1000
1000
1000
1002
1002
1004

fhEt
B e R
Clig)
Estimated
maximum
surface
winds
(mfs)

16
16
16
16
16
13

SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL DEPRESSION PODUL (1331)

B ]
(Tt L)
Time
(UTC)

0000
0600
1200
1800
0000

SR

Intensity

T.D.
T.D.
T.D.
T.D.
T.D.
THEL
Dissipated

fliE &
oL SRJER
(Ehadr)
Estimated
minimum
central
pressure
(hPa)

1002
1002
1000
1000
1002

izt
B e R
CREF)
Estimated
maximum
surface
winds
(m/s)

13
13
16
16
13

Blnc
Lat.
°N

10.5
10.8
11.3
11.8
115
11.2

b4z
Lat.

115
11.8
118
12.0
124

Long.

116.9
115.3
113.8
111.8
110.2
108.9

Long.

114.8
112.8
111.6
1105
109.3
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