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1. The Weather of September 2023

In terms of extreme weather, September 2023 was an eventful month in Hong Kong with the
ferocious strike by Super Typhoon Saola on 1 — 2 September and the phenomenal rainstorm on 7 —
8 September. With a maximum sustained wind of 230 km/h near its centre, Saola was the second
most intense tropical cyclone affecting the South China Sea since 1950 and Hurricane Signal No.
10 was issued in Hong Kong during the passage of Saola, the first time since Super Typhoon
Mangkhut hit Hong Kong in September 2018. A trough of low pressure associated with the remnant
of tropical cyclone Haikui brought prolonged torrential rain to Hong Kong on 7 — 8 September and
necessitated the issuance of the Black Rainstorm Warning for 16 hours and 35 minutes, setting the
longest record since the introduction of the rainstorm warning system in 1992. Mainly attributing to
the heavy rain associated with Saola and troughs of low pressure in the first half of the month, the
Observatory recorded an all-time high September rainfall of 1067.1 millimetres, more than three
times of the September normal of 321.4 millimetres and easily breaking the previous record of
844.2 millimetres set way back in September 1952. Moreover, the rainfall deficit in the first eight
months of this year was mostly compensated by the record-breaking rainfall in September. The
accumulated rainfall this year up to September was 2224.3 millimetres, slightly less than the
normal figure of 2242.8 millimetres for the same period. Despite the stormy weather in the first part
of the month, there was a long spell of sunny and very hot weather with 10 consecutive very hot
days from 21 to 30 September in the later part of the month. It also set the longest record of
consecutive very hot days for September. Overall, the month remained hotter than usual with a
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mean temperature of 28.5 degrees, 0.6 degrees above the normal of 27.9 degrees.

Super Typhoon Saola moved generally westwards across the coastal waters of Guangdong on 1
September and skirted past within 40 kilometres to the south-southeast of Hong Kong that night. It
continued to move across the coast of western Guangdong and weakened from a super typhoon into
a tropical depression progressively the next day. Saola entered Beibu Wan on the morning of 3

September and weakened into an area of low pressure later that day.

The storm to hurricane force winds of Saola impacted many places in Hong Kong on 1 — 2
September. The maximum 60-minute mean wind speeds recorded at Waglan Island and Cheung
Chau were 154 km/h and 116 km/h respectively. The storm surge induced by Saola also resulted in
flooding in some low-lying coastal areas of Hong Kong, including Sha Tin, Tai Po, and Tai O. The
water level at Sai Kung rose to about 4.5 mCD at midnight on 1 September. Saola brought squally
heavy showers to Hong Kong on 1 — 2 September. More than 150 millimetres of rainfall were
recorded over most parts of the territory and rainfall even exceeded 250 millimetres over Central
and Western, Wan Chai and Tsuen Wan Districts on these two days. According to preliminary
reports, there were over 3,000 reports of fallen trees, 21 reports of flooding and 7 reports of
landslides in Hong Kong. There were also about 40 reports of damaged scaffolding, signboards and
windows. Power supply was temporarily interrupted in some places. 460 flights were cancelled at
the Hong Kong International Airport. While more than 80 people were injured, there was no fatality
in Hong Kong during the passage of Saola. As Saola departed from Hong Kong and weakened

progressively, local winds moderated later on 2 September.

Over the western North Pacific, tropical cyclone Haikui headed towards Taiwan on 3
September. It made landfall over eastern Guangdong and weakened into an area of low pressure
over inland two days later. Under the influence of the outer subsiding air of Haikui, apart from
isolated showers and squally thunderstorms, it was generally fine and very hot during the day in
Hong Kong on 3 — 4 September. Affected by the remnant of Haikui, it was mainly cloudy with a

few showers on 5 — 6 September.

Under the influence of a trough of low pressure associated with the remnant of Haikui over the
coast of Guangdong, the weather of Hong Kong started to deteriorate with heavy rain and squally
thunderstorms on the night of 7 September. The incessant downpour continued to affect the
territory till the next day. During the torrential rain, the Hong Kong Observatory Headquarters
registered a record-breaking hourly rainfall of 158.1 millimetres from 11 p.m. to midnight on 7
September, the highest since records began in 1884. The 2-hour total rainfall of 201.0 millimetres
and 12-hour total rainfall of 605.8 millimetres recorded at the Observatory Headquarters during this
phenomenal rainstorm also broke their respective records. Moreover, the 24-hour rainfall from 4
p.m. on 7 September to 4 p.m. next day reached 638.5 millimetres, about a quarter of the normal
annual total rainfall of Hong Kong and just next to the highest records kept by the historical
rainstorm on 30 May 1889. More than 400 millimetres of rainfall were recorded over many parts of
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the territory and rainfall even exceeded 800 millimetres over the Eastern District and Southern
District of Hong Kong Island on 7 — 8 September. Flash floods and landslides affected many parts
of the territory, causing widespread traffic disruption and damage to infrastructures. According to
preliminary reports, there were over 200 reports of landslides and 60 reports of flooding. Power and
water supply were temporarily interrupted in some places. At least two people were killed and more

than 140 were injured during the rainstorm.

With a trough of low pressure lingering over the coastal areas of Guangdong, local weather
remained unsettled with outbreaks of heavy showers and thunderstorms on 9 — 16 September. The
showers were particularly heavy in some areas. More than 100 millimetres of rainfall were recorded
over most parts of the territory and rainfall even exceeded 400 millimetres over parts of Sai Kung,
Sha Tin and Tai Po Districts on these eight days. Under the rain, temperatures at the Observatory
dropped to a minimum of 24.8 degrees on 10 September, the lowest of the month. With the
weakening of the trough of low pressure, the showers eased off with sunny periods during the day

on 17 September.

Under the influence of an anticyclone aloft, apart from isolated showers, it was generally fine
and very hot from 18 September to the end of the month. Under light wind conditions, the
maximum temperature at the Observatory soared to 34.4 degrees on 22 September, the highest of
the month. Moreover, the maximum temperature at the Observatory reached 33.7 degrees on 29
September, making it the hottest Mid-Autumn Festival on record. Thundery showers triggered by
high temperatures also affected the northern part of the New Territories on the afternoon of 30

September.

Six tropical cyclones occurred over the South China Sea and the western North Pacific in
September 2023.

During the month, one aircraft was diverted due to adverse weather. Details of the issuance and

cancellation of various warnings/signals in the month are summarized in Table 1.1.
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Table 1.1 Warnings and Signals issued in September 2023

PR IEE S E 5

Tropical Cyclones Warning Signals

Fr4ANT A AR GERF R
BT R4t BZ9% Beginning Time Ending Time
Name of Tropical Cyclone Signal Number H/A iE H/A £
day/month hour day/month hour
3 31/8 1540 1/9 0240
SNW 1/9 0240 1/9 1820
gR L 9 1/9 1820 1/9 2015
SAOLA 10 1/9 2015 2/9 0340
8SE 2/9 0340 2/9 1620
3 2/9 1620 2/9 2020
1 2/9 2020 2/9 2340
NEEA
HAIKUI 1 4/9 0440 5/9 2140
EIRNELEEHR
Rainstorm Warnings
7 BrIZGEHsF S SR
. Beginning Time Ending Time
Colour e e ElE o
day/month hour day/month hour
= (B Amber 1/9 1945 2/9 0100
= (B Amber 7/9 2125 7/9 2150
415 Red 7/9 2150 7/9 2305
{1 Black 7/9 2305 8/9 1540
= (B Amber 8/9 1540 8/9 1645
= (B Amber 10/9 0625 10/9 0855
= (B Amber 14/9 0355 14/9 0555
415 Red 14/9 0555 14/9 1030
= (B Amber 14/9 1030 14/9 1145
= (B Amber 15/9 1955 15/9 2040
41 Red 15/9 2040 15/9 2200
= (B Amber 15/9 2200 15/9 2345
KK gL
Fire Danger Warnings
B FrI4ANT A eSS
Beginning Time Ending Time
Colour
H/H iES H/H i
day/month hour day/month hour
= Yellow 24/9 1250 24/9 2045
= Yellow 29/9 1200 29/9 1830
= Yellow 30/9 0600 30/9 1800
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Landslip Warning
FRaE FAERT
Beginning Time Ending Time
H/H A H/H 15
day/month hour day/month hour
2/9 0550 2/9 1715
7/9 2345 11/9 2015
Thunderstorm Warning
BRI Lt R BRI Lt R
Beginning Time Ending Time Beginning Time Ending Time
F/A e A/ I F/A I Fi/A e
day/month hour day/month hour day/month hour day/month hour
1/9 1810 1/9 2330 10/9 1225 10/9 1430
2/9 0850 2/9 1100 11/9 0755 11/9 1530
3/9 1903 3/9 1940 12/9 1328 12/9 1700
4/9 1534 4/9 1630 13/9 2355 14/9 1230
4/9 1937 4/9 2200 14/9 1735 15/9 0200
6/9 1817 6/9 2100 15/9 1345 16/9 0200
6/9 2129 6/9 2230 16/9 1245 16/9 1545
7/9 0218 7/9 0630 17/9 1238 17/9 1630
7/9 0833 7/9 1145 22/9 1323 22/9 1700
7/9 1430 8/9 1700 24/9 0520 24/9 1025
9/9 1350 9/9 1515 25/9 0613 25/9 0830
10/9 0515 10/9 0900 30/9 1320 30/9 1700
EERAR R E &
Very Hot Weather Warning
BRI Lt R BRI Lt R
Beginning Time Ending Time Beginning Time Ending Time
F/A e A/ I F/A I Fi/A e
day/month hour day/month hour day/month hour day/month hour
3/9 1315 3/9 1800 22/9 1115 22/9 1800
4/9 0645 4/9 1800 23/9 0645 23/9 1745
18/9 1516 18/9 1800 24/9 1400 24/9 1715
19/9 1250 19/9 1800 25/9 0930 27/9 1745
20/9 0645 20/9 1800 28/9 0945 28/9 1730
21/9 0645 21/9 1830 29/9 1000 5/10 1800
AL KRR R
Special Announcement on Flooding in the northern New Territories
kLS| FAERT
Beginning Time Ending Time
H/H A H/H 15
day/month hour day/month hour
1/9 2205 2/9 0430
7/9 1950 8/9 1540




600 400" 200 o BIE

200

Irim

=1

MAX

600 Bl —E-_=FhEMEE

(FREREMAEX)
‘Figure 1.1 Rainfall Map for September 2023
(1sohyets are in millimetres)

K
MIN

600" 800 1000 1000 800 600" 400



. REE

Tsim S_ha Tsui East

TR T N xxsmm

b :Che_qng 5hau : . et 3 _«L.ﬂ__ ) Y HKO Headqugrters

1.2 FRAIEBRIHE AR Z i AR EER(RHHE R AR © 715 Dr. Martin
Williams (7= NH )

Figure 1.2 The approach of Saola resulted in fallen trees in many parts of the territory (Courtesy
of Dr. T. C. Lee and Dr. Martin Williams (bottom left))
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Figure 1.3 Flooding of Shing Mun River due to storm surge induced by Saola (Courtesy of
Poon Chi Ming)
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Figure 1.4 Radar imagery at 23:36 on 7 September 2023 when torrential rain was affecting Hong Kong
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Figure 1.5 24-hour rainfall distribution map (16:00 on 7 September 2023 to 16:00 on 8 September 2023)
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Figure 1.6  Serious flooding in Wong Tai Sin during the rainstorm on 7 — 8 September 2023 (Courtesy
of CRHK News)
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Figure 1.7 Landslide in Shau Kei Wan during the rainstorm on 7 — 8 September 2023 (Courtesy of
CRHK News)
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2.1 Overview of Tropical Cyclone in September 2023

Six tropical cyclones occurred over the western North Pacific and the South
China Sea in September 2023. Among them, Saola, Haikui and Koinu
necessitated the issuance of the tropical cyclone warning signals by the
Observatory.

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

According to press reports, Saola brought torrential rain and squalls to the
northern part of the Philippines, causing 2 deaths, 3 injures and 2 missing.
More than 1.16 million people were affected, more than 7 800 houses were
damaged and economic loss exceeded PHP 2.4 billion. Under the influence of
the outer rainbands of Saola, there were 60 reports of flooding in Taiwan.
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Around 200 people were displaced and electricity supply to more than 10 000
households was disrupted; whereas in Fujian, about 450 000 people were
affected, 170 000 people were displaced, more than 140 houses were damaged
and economic loss exceeded RMB 870 million. There were over 16 000 reports
of fallen trees in Zhuhai. About 70 vehicles were damaged and economic loss
was around RMB 60 million. In Shenzhen, a large tree fell under strong winds
and hit a passing vehicle, killing one person and injuring two people. For
detailed information of Saola including its impact to Hong Kong, please refer to
the Tropical Cyclone Report of Saola.

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

According to press reports, at least 143 people were injured when Haikui
affected Taiwan. Water and electricity supply to more than 20 000 and 270
000 households were disrupted respectively. Around 8 000 people were
displaced. Economic loss exceeded USD 43 million. In Fujian province, more
than 1.59 million people were affected, more than 2 500 houses were damaged
and economic loss exceeded RMB 5 billion. Besides, after Haikui has
weakened into an area of low pressure over inland eastern Guangdong, its
remnant continued to move westwards slowly and wreaked havoc the coastal
areas with torrential rain affecting many places in Guangdong and Guangxi
provinces during 5 — 11 September. In Shenzhen, from the night of 7
September to the morning of 8 September, maximum 2-hour rainfall of 195.8
millimetres, 3-hour rainfall of 246.8 millimetres, 6-hour rainfall of 349.7
millimetres and 12-hour rainfall of 465.5 millimetres were recorded, all breaking
their respective records since Shenzhen’s meteorological records began in 1952.
Many metro stations were flooded and some of the lines were suspended in
Shenzhen. Some flights at Shenzhen Airport were delayed. Water was
discharged from Shenzhen Reservoir in the small hours on 8 September. For
detailed information of Haikui including its impact to Hong Kong, please refer to
the Tropical Cyclone Report of Haikui.
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Kirogi formed as a tropical depression over the western North Pacific about
1110 km east of Guam in the small hours on 30 August. It moved northwards
and intensified gradually. Kirogi turned to move north-northwestwards,
intensified into a severe tropical storm and attained its peak intensity with an
estimated maximum sustained wind of 90 km/h near its centre the next
afternoon. It tracked northwestwards or west-northwestwards towards the
seas south of Japan and weakened gradually in the following three days.  Kirogi
finally degenerated into an area of low pressure over the seas south of Japan on
the afternoon of 4 September.

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

According to press reports, Yun-yeung left 3 deaths and 21 injures in Japan
during its passage. More than 2 600 houses were damaged. Water and
electricity supply to more than 170 and 20 000 households were disrupted
respectively.

A tropical depression formed over the central part of the South China Sea
about 320 km east-southeast of Da Nang in the small hours on 25 September,
with an estimated maximum sustained wind of 45 km/h near its centre. It
moved northwestwards or west-northwestwards that day and finally
degenerated into an area of low pressure over the central part of Vietham the
next morning.

Koinu formed as a tropical depression over the western North Pacific about
1 920 km east of Manila on the night of 28 September. It then moved
westwards and intensified gradually. Koinu turned to move northwestwards
across the seas east of the Philippines on the afternoon of 30 September.
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2.2 Super Typhoon Saola (2309)

23 August — 3 September 2023

Saola was the third tropical cyclone affecting Hong Kong in 2023.
Saola necessitated the issuance of the Hurricane Signal No. 10 again since Super
Typhoon Mangkhut hitting Hong Kong in 2018. During the period of tropical
cyclone warning signal No. 8 or above was in force, the maximum sustained wind
near the centre of Saola was 210 km/h, breaking the previous record of 205 km/h
set by Super Typhoon Hope in 1979 and setting the highest record since records
began in 1946.

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

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

The Standby Signal No. 1 was issued at 5:40 p.m. on 30 August, when
Saola was about 630 km east-southeast of Hong Kong. Local winds were
moderate to fresh northerlies that night and next morning. With Saola edging
closer to the coast of Guangdong, the No. 3 Strong Wind Signal was issued at
3:40 p.m. on 31 August, when Saola was about 380 km east-southeast of Hong
Kong. Winds over Hong Kong strengthened overnight, with strong northerlies
on high ground.
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Since Saola was expected to come rather close to the Pearl River Estuary
with severe typhoon to super typhoon intensity and posed threat to the territory
later on 1 September, the No. 8 Northwest Gale or Storm Signal was issued at
2:40 a.m. on 1 September when Saola was about 280 km east-southeast of Hong
Kong. As the circulation of Saola was compact, local winds strengthened
rapidly later during the day, with gale force north to northwesterlies over many
places and reaching storm force offshore and on high ground. Saola continued
to approach Hong Kong with super typhoon intensity. The Increasing Gale or
Storm Signal No. 9 was issued at 6:20 p.m. on 1 September when Saola was about
80 km east-southeast of the Observatory Headquarters.  Local winds
strengthened significantly in the evening, with gale to storm force east to
northeasterlies generally over the territory and reaching hurricane force on high
ground. Since the eyewall of Saola and its associated destructive hurricane
force winds were expected to lash Hong Kong directly, the Hurricane Signal No.
10 was issued at 8:15 p.m. when Saola was about 50 km southeast of the
Observatory Headquarters. Many places of the territory were affected by storm
force winds at night; whereas southern part of the territory and high ground were
persistently battered by hurricane force winds. Saola came closest to Hong
Kong at around 9 p.m. when its centre was located at about 40 km to the south-
southeast of the Observatory Headquarters.

With Saola skirting past south of Hong Kong, local winds veered to east
to southeasterlies gradually. Saola then weakened and departed from Hong
Kong gradually. When hurricane force winds no longer affected the territory,
the No. 8 Southeast Gale or Storm Signal was issued at 3:40 a.m. on 2 September
to replace the Hurricane Signal No. 10. Local winds continued to subside
during the day. The No. 3 Strong Wind Signal was issued at 4:20 p.m. on 2
September, followed by the issuance of No. 1 Standby Signal at 8:20 p.m. With
Saola further departing from Hong Kong, all tropical cyclone warning signals
were cancelled at 11:40 p.m.

Government Flying Service dispatched a fixed-wing aircraft to conduct
surveillance near the centre of Saola on the morning of 1 September. The photo
taken from the aircraft showed that Saola was a mature tropical cyclone with a
clear eye and well-defined eyewalls. Radar imagery at that time also showed that
Saola had a double eyewall structure. While Saola approached Hong Kong later
that day, its inner eyewall shrunk gradually due to eyewall replacement. When
Saola passed south of Hong Kong on the night of 1 September, radar imagery
(Figure 2.2.6¢) depicted that its circulation was rather compact, with the strongest
winds concentrating at only about 10-15 kilometers away from the centre.
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The storm to hurricane force winds of Saola impacted many places in
Hong Kong on 1 — 2 September. Maximum hourly mean winds of 153, 133 and
130 km/h and gusts of 183, 189 and 176 km/h were recorded at Waglan Island,
Ngong Ping and Cheung Chau Beach respectively. During the passage of Saola,
the overall wind strength in Hong Kong was similar to that of Hato in 2017, but
relatively weaker than that of Mangkhut in 2018 (Table 2.2.2).

The storm surge induced by Saola resulted in flooding in some low-
lying coastal areas of Hong Kong, including Sha Tin, Tai Po, and Tai O. A
maximum sea level (above chart datum) of 3.41 m was recorded at Tsim Bei Tsui
and a maximum storm surge (above astronomical tide) of 1.48 m was recorded at
Tai Po Kau. The water level sensor at Sai Kung recorded about 4.5 mCD at
midnight on 1 September. The lowest instantaneous mean sea-level pressures
recorded at some selected stations are as follows:

Station Lowest instantaneous  Date/Month Time
mean sea-level
pressure (hPa)
Hong Kong Observatory 986.7 1/9 9:45 p.m.
Headquarters
Hong Kong International 988.4 1/9 10:58 p.m.
Airport
Cheung Chau * 982.8 1/9 10:24 p.m.
King’s Park 986.9 1/9 9:24 p.m.
Lau Fau Shan 989.9 1/9 8:41 p.m.
Peng Chau 986.3 1/9 9:53 p.m.
Sha Tin 988.9 1/9 8:27 p.m.
Sheung Shui 991.5 1/9 7:36 p.m.
Ta Kwu Ling 991.2 1/9 8:30 p.m.
Tai Po 991.5 1/9 7:49 p.m.
Waglan Island 979.1 1/9 8:48 p.m.

Locally, it was hot and dry with sunny periods during the day on 30 and
31 August. Under the influence of the circulation of Saola, the local weather
deteriorated rapidly with squally heavy showers later on 1 September. On 1 -2
September, more than 150 millimetres of rainfall were recorded over most parts
of the territory and rainfall even exceeded 250 millimetres over Central and
Western, Wan Chai and Tsuen Wan Districts.
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In Hong Kong, more than 86 people were injured. There were also
over 3,000 reports of fallen trees, 21 reports of flooding and 7 reports of
landslides during the passage of Saola. There were also about 40 reports of
damaged scaffolding, signboards and windows. Power supply was temporarily
interrupted in some places. 460 flights were cancelled at the Hong Kong
International Airport.

During the passage of Saola, many road sections in Hong Kong needed
to be closed due to fallen trees, falling objects, collapsed scaffoldings or flooding.
A scaffolding collapsed on Portland Street in Mangkok, blocking two traffic lanes.
More than ten solar panels on the roof of a building in Lei Cheng Uk Estate were
blown onto the roads by strong winds. A glass window of a building in Tseung
Kwan O InnoPark was loosened due to strong winds and fell onto the streets.
The cycle track and pedestrian subway next to the Shing Mun River in Sha Tin
were flooded. A tree fell in Diamond Hill, bending a lamppost and hitting a taxi.
A glass curtain wall of a hotel in Yau Ma Tei fell down and hit three nearby cars.
A scaffolding collapsed in Ap Lei Chau, hitting a taxi and a light goods vehicle.
A modular house on the roof of a building in Kennedy Town was blown down by
strong winds and hit a truck.

*based on incomplete data
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Table 2.2.1

AERAUTET @ NERWLERT

SE=UN RS RSN
Maximum gust peak speeds and maximum hourly mean winds with associated wind
directions recorded at various stations when the tropical cyclone warning signals
for Saola were in force

REESERERRATHRENE

RefEE - &

= FEE EeE/NEFHERE
S5 Maximum Gust Maximum Hourly Mean Wind
(htt, 5'//wv~s/$tfi1?<2 ov.hk/tc/ R JBUR
infc’))rrﬁtc/stat'ionZgZ?;'.html) Di%crfli]on (/Ag%ég-ir) DEt%%K/Er@h '?'?nﬁaz Digcrf—ijon (%ie{g—i}) DEt%%/Erﬁ}h '?'?nﬁaz
(km/h) (km/h)
HRIRTRER Central Pier ® £ 140 19 22:49 ® E 79 1/9 23:00
= E 140 1/9 22:51
M Cheung Chau Hibfmdt | NNE 171 1/9 22:10 | HEdefRdb NNE | 114 1/9 23:00
ROk Cheung Chau Beach - 176 1/9 22:43 - 130 1/9 23:00
M Green Island HibfRik | NNE 180 1/9 21:46 | E4bfRdE NNE 126 1/9 22:00
FH@Epgy lonskone nirport | FILEE ENE 105 2/9 00:09 HALRE ENE 69 2/9 | 01:00
IZ¢ Kai Tak ®it NE 117 1/9 21:33 EE{RE  ESE 47 2/9 00:00
Elandic King's Park HibfRdk | NNE 121 1/9 21:16 | HIb{RIE  NNE 51 1/9 22:00
HmYE Lamma Island ik N 138 1/9 20:59 ik | Nw 80 1/9 20:00
TRELL Lau Fau Shan HibfRik | NNE 122 1/9 22:01 hld N 76 1/9 21:00
S Ngong Ping HAL{RE | ENE 189 2/9 00:06 EHIL{RE | ENE 133 2/9 00:00
Bla=:! North Point HIL{RE | ENE 140 1/9 22:56 | HIL{RE | ENE 90 1/9 23:00
M Peng Chau ®it NE 147 1/9 21:53 ® E 108 2/9 00:00
M Ping Chau HIL{RE | ENE 86 1/9 21:41  HIL{RE | ENE 42 1/9 22:00
=y Sai Kung ik N 138 1/9 20:11 Hik NE 80 1/9 22:00
SO Sha Chau ik N 136 1/9 22:08 hld N 94 1/9 23:00
SDIRE Sha Lo Wan HILfRE | ENE 116 1/9 23:44 EHIL{RE | ENE 65 2/9 00:00
JOH Sha Tin HibfRdk | NNE 97 1/9 21:22  HIbfRIE | NNE 44 1/9 22:00
Vel Shek Kong - 115 1/9 23:16 - 51 1/9 23:00
JUBEREHRETE  Star Ferry (Kowloon) = E 111 1/9 23:45 = E 65 2/9 00:00
TssE Ta Kwu Ling HALf®®E | ENE 107 1/9 23:39  HIL{RE | ENE 45 2/9 00:00
REE Tai Mei Tuk RIS | Ene 138 19 2127 HILfRE | ENE 99 1/9 23:00
= E 138 1/9 22:47
AIELL Tai Mo Shan HiLf®E | ENE 176 1/9 21:11 it N 110 1/9 20:00
PR Tap Mun East ® E 138 1/9 23:00 ® E 102 1/9 23:00
Al Tate's Cairn HiLf®E | ENE 183 1/9 21:07  Edt NE 129 1/9 22:00
HER Tseung kwan O 514 NE 122 1/9 20:52 | Eib NE 44 1/9 22:00
EZ‘E%&E%&%& Tsing Yi Shell Oil Depot [iiipl 4 NW 114 1/9 19:26 | FIbfRIL NNW 47 1/9 20:00
ERFSE g‘;ﬁge'\s/'”“ Government| grjp/=dr  NNE| 108 1/9 23:00 |HE4bfRdb| NNE| 28 2/9 00:00
BERS Waglan Island HibfRdk | NNE 183 1/9 20:44 | Eib NE 153 1/9 22:00
B AE Wetland Park HIL{RE | ENE 81 1/9 23:30 | it NE 30 2/9 00:00
=TI Wong Chuk Hang Hik NE 123 19 21:48 ® E 46 2/9 00:00
= E 123 1/9 23:52
EA(RE) - KIEE - REER Bluff Head (Stanley), Tai Po Kau - data not available
ENAkE - AM - BEERER Cheung Chau Beach, Shek Kong - wind direction not available
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Table 2.2.2

Ed

=

MESIBARNAEFTER T RRASRANRAERIE(LTT KRR EH
HEH SR 60 DETHRARKRSMEE

Maximum 60-minute mean wind speeds and maximum gusts recorded during the

passage of Saola and the tropical cyclones necessitating the issuance of No. 10
signals recently (Mangkhut and Hato)

Bermn 60 o8 -E5 VAR e e L (2 BN
Maximum 60-minute mean wind speeds / Maximum gust peak
Station speeds (km/h)
(https://www.hko.gov.hk/tc/ 2017 2018 2023
informtc/station2023.html) PN ity ERtL
Hato Mangkhut Saola
HERHETE Central Pier 76/137 99/169 86/140
=M Cheung Chau 128/171 157/212 116/171
M Green Island - 128/229 127/180
Hong Kong
EapEiEiey 2 International 92/144 101/157 71/105
Airport
L Lau Fau Shan 70/112 96/166 76/122
b Ngong Ping 142/224 - 133/189
JEhghd Kai Tak 67/130 81/142 50/117
Bz North Point 85/137 110/171 91/140
[P Sai Kung 70/112 112/180 83/138
VbH Sha Tin 40/104 51/149 44/97
JUHER 2 HTH Star Ferry 63/112 85/135 66/111
(Kowloon)
XK SR W Toing Vi Shell Ol 45/106 59/137 48/114
Depot
FTkss Ta Kwu Ling 43/99 52/133 46/107
KREE Tai Mei Tuk 101/140 139/198 102/138
ML Tai Mo Shan 121/196 175/250 113/176
KEL Tate’s Cairn 118/187 166/256 135/183
TR Waglan Island 137/193 161/220 154/183

- BEEHR data not available
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Table 2.2.3  Periods during which sustained strong and gale force winds were attained at the
eight reference anemometers in the tropical cyclone warning system when tropical
cyclone warning signals for Saola were in force
A 5] R} P Hv F'Eﬁ Ev FEﬁ
U4 Start time when End time when Start time when End time when
Station strong wind strong wind gale force wind gale force wind
(https://www.hko.gov.hk/tc/ speed* speed* was speed” was speed” was
informtc/station2023.html) was attained attained attained attained
BE/R#M |F5E| BE/R#M (KB BE/Rf |KE | BE/AfK |&E
Date/Month|Time |Date/Month | Time |Date/Month| Time | Date/Month | Time
M Cheung Chau 1/9 10:49 2/9 23:34 1/9 16:29 2/9 08:32
. Hong Kong
E Ep International 1/9 15:46 2/9 11:30 1/9 19:34 2/9 01:14
7 Airport
7€ Kai Tak 1/9  |16:43 2/9  |01:30
L Lau Fau Shan 1/9 13:57 2/9 08:13 1/9 19:10 1/9 23:48
iy Sai Kung 1/9 15:25 2/9 13:31 1/9 19:36 2/9 00:15
S H Sha Tin 1/9  |20:55 1/9 22:04
FIexsE Ta Kwu Ling 1/9 20:39 2/9 01:04
BB (Tsing Yi Shell
= RER 'ne 1/9 1755  1/9  [20:49
JHE Oil Depot
BXRERFEE - BigfTE
Tsing Yi Shell Oil Depot - incomplete data
- REDIEENRZE

- not attaining the specified wind speed

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

# +HETHRRES /K 63-87 A8
# 10-minute mean wind speed of 63 - 87 km/h

EsmE MR ENEEIR KA - BFER A ERRTER

it ARIIBFRERDE

SEREL -

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

Winds

might fluctuate above or below the specified wind speeds in between the times indicated.
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Table 2.2.4 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and
other stations during the passage of Saola

uh (B2EE 2.2.2) NB=+H |\B=+—H| hE—H | AAZH | ®BWE(EX)
Station (See Fig. 2.2.2) 30 Aug 31 Aug 1 Sep 2 Sep Total rainfall (mm)
BEEBRNXE
Hong Kong Observatory (HKO) 0.0 0.4 98.9 80.4 179.7
EERFES o= =
Hong Kong International Airport i e 73.0 95.0 168.0
(HKA) Trace Trace
£M Cheung Chau (CCH) 0.0 0.0 39.5 35.0 74.5
H23 | FBF Aberdeen 0.0 1.0 84.0 65.5 150.5
NO5 | ¥34E Fanling 0.0 2.5 78.0 24.0 104.5
N13 | EEfE High Island 0.0 0.0 96.0 35.0 131.0
K04 | tEES Jordan Valley 0.0 1.0 114.5 75.5 191.0
NO6 | 5@ Kwai Chung 0.0 0.5 127.0 107.0 2345
H12 | ¥ L& Mid Levels 0.0 1.5 92.0 110.0 203.5
NO9 | A H Sha Tin 0.0 1.5 112.5 55.5 169.5
H19 | BE#& Shau Kei Wan 0.0 0.0 102.0 64.0 166.0
SEK | A Shek Kong 0.0 3.5 148.5 87.0 239.0
Koe | BRE TR So Uk Estate 0.0 0.0 124.0 83.0 207.0
R31 | REE Tai Mei Tuk 0.0 0.5 92.0 32,5 125.0
R21 XA Tap Shek Kok 0.0 0.0 81.0 86.0 167.0
N17 | BB Tung Chung 0.0 2.0 65.0 120.0 187.0
Tuen Mun
TMR | BFIKE | ocervoir 0.0 0.0 100.2 81.7 181.9
#* 2.2.5 HULEFBHE  SASHYUIRENEERMKRAKEZEE
Table 2.2.5 Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Saola
N SEma (EEREEREL L) SARRSEH (RCHEEL L)
Stautﬁion Maximum sea level Maximum storm surge
(https://www.hko.gov.hk/tc/ (above chart datum) (above astronomical tide)
informtc/station2023.html) =SECK) | BE/B® s3] =E(K) R/ B4 1!
Height (m) | Date/Month Time Height (m) | Date/Month Time
fAl&5%®  |Quarry Bay 3.07 1/9 09:54 0.76 1/9 23:50
AEE Shek Pik 3.07 1/9 10:09 0.72 2/9 04:40
KEFE  |Tai Miu Wan 3.02 1/9 09:45 0.91 1/9 22:45
TIFZE Tai Po Kau 3.32 1/9 23:19 1.48 1/9 21:57
LREMNR Tsim Bei Tsui 3.41 1/9 10:19 0.73 2/9 04:11

BHEE - BEER  WaglanIsland - data not available
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Figure 2.2.1a Provisional track of Saola (2309): 23 August - 3 September 2023.
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Figure 2.2.1b Provisional track of Saola (2309) near Hong Kong.
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Figure 2.2.2  Time series of the estimated maximum sustained wind speed near the centre
of Saola (2309): 23 August - 3 September 2023 (initial assessment).
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& 2242  CEC=F/AA= +EL¢ e EALI MR B o B aRhIEE
FIHEEMRE > BT RE R E RS RN 230 A -
Figure 2.2.4a Infra-red satellite imagery at around 2 a.m. on 30 August 2023 when Saola

was at its peak intensity with an estimated maximum sustained wind of 230

km/h near its centre.

(b 2 B e 5 H AR R A H 2% 9 SR -
[The satellite imagery was originally captured by Himawari-9 Satellite (H-9) of Japan
Meteorological Agency:.]
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2.2.4b

Figure 2.2.4b
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Infra-red satellite imagery at around 5 a.m. on 1 September 2023. The No.
8 Northwest Gale or Storm Signal was in force and the maximum sustained

wind near the centre of Saola was estimated to be 210 km/h at that time.

(b 2B R E HASR SRR A H 25 9 52 -

[The satellite imagery was originally captured by Himawari-9 Satellite (H-9) of Japan

Meteorological Agency.]
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2.2.5

Figure 2.2.5

BURFRITHR BRI H — H - B — 28 A e i b A s T8

M o HEE BRI F BURGRRL SRR AN - EHREIT - HREESE
B o (WSEHAH R AR - BURTRITRR A ER) -

Government Flying Service (GFS) dispatched a fixed-wing aircraft to

conduct surveillance near Saola on the morning of 1 September. The photo
taken at the aircraft showed that Saola was a mature tropical cyclone with a

clear eye and well-defined eyewalls. (Courtesy of GFS).
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2.2.6a

Figure 2.2.6a
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Image of radar echoes captured at 8:24 a.m. on 1 September 2023. Saola
had a tight circulation with a clear eye and a double eyewall structure at that
time. Meanwhile, the outer rainbands associated with Saola were affecting

Hong Kong gradually.
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2.2.6b

Figure 2.2.6b
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Image of radar echoes captured at 7:48 p.m. on 1 September 2023. The
inner eyewall of Saola shrunk apparently. Meanwhile, the outer rainbands
associated with Saola weakened slightly but the convections near the eyewall

of Saola remained very intense.
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Figure 2.2.6¢ Image of radar echoes captured at 9 p.m. on 1 September 2023 when Saola
was closest to Hong Kong, skirting past about 40 km south-southeast of the
Observatory Headquarters. Meanwhile, the eyewall of Saola was affecting

Hong Kong.
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10-minute mean wind direction and speed recorded at various stations in
Local winds were

Hong Kong at 10:20 p.m. on 1 September 2023.

generally northeasterlies, with winds at Cheung Chau, Waglan Island, Green

Island and Tate’s Cairn reaching hurricane force at the time.
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Figure 2.2.7b
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10-minute mean wind direction and speed recorded at various stations in

Hong Kong at 12:20 a.m. on 2 September 2023.

Local winds were

generally easterlies, with winds at Cheung Chau and Ngong Ping reaching

hurricane force at the time.
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Figure 2.2.8  Traces of 10-minute mean wind speed recorded at Cheung Chau, Waglan
Island and North Point on 1 — 2 September 2023.
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Figure 2.2.9 Traces of mean sea-level pressure recorded at the Hong Kong Observatory,
Peng Chau and Waglan Island on 1 — 2 September 2023.
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Figure 2.2.10 The passage of Saola resulted in fallen trees in many parts of Hong Kong.

(Courtesy of Dr. T. C. Lee and Dr. Martin Williams (bottom left))
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Figure 2.2.11 Shing Mun River in Sha Tin was flooded due to storm surge induced by
Saola. (Courtesy of Poon Chi Ming)
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¢
2.3 Severe Typhoon Haikui (2311)

27 August - 5 September 2023

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

2 defined as the total rainfall recorded at the Hong Kong Observatory Headquarters from the time when a
tropical cyclone was centred within 600 km of Hong Kong to 72 hours after the tropical cyclone has

dissipated or moved outside 600 km of Hong Kong
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cyclone ever to affect Hong Kong since records began in 1884.

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

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

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

During the passage of Haikui, a maximum sea level (above chart datum)
of 2.53 m was recorded at Tsim Bei Tsui, while a maximum storm surge of 0.39
m (above astronomical tide) was recorded at Tai Po Kau.

Under the influence of the outer subsiding air of Haikui, apart from
isolated showers and squally thunderstorms, it was generally fine and very hot
during the day in Hong Kong on 3 — 4 September. Affected by the remnant of
Haikui, it was mainly cloudy with a few showers on 5 — 6 September. The
trough of low pressure associated with the remnant of Haikui over the coast of
Guangdong started to bring heavy rain and squally thunderstorms to Hong Kong
on the night of 7 September. The heavy downpour continued to affect the
territory till the next day. During the torrential rain, the Hong Kong Observatory
Headquarters registered a record-breaking hourly rainfall of 158.1 millimetres
from 11 p.m. to midnight on 7 September, the highest since records began in 1884.
The 2-hour total rainfall of 201.0 millimetres and 12-hour total rainfall of 605.8
millimetres recorded at the Observatory Headquarters during this phenomenal
rainstorm also broke their respective records. Moreover, the 24-hour rainfall
from 4 p.m. on 7 September to 4 p.m. next day reached 638.5 millimetres, about
a quarter of the normal annual total rainfall of Hong Kong and just next to the
highest records kept by the historical rainstorm on 30 May 1889. More than 400
millimetres of rainfall were recorded over many parts of the territory and rainfall
even exceeded 800 millimetres over the Eastern District and Southern District of
Hong Kong Island on 7 — 8 September. The prolonged heavy rain necessitated
the issuance of the Black Rainstorm Warning for 16 hours and 35 minutes, setting
the longest record since the introduction of the rainstorm warning system in 1992.

The unrelenting heavy rain triggered flash floods and landslides in many
parts of Hong Kong, resulting in widespread traffic disruption and damage to
infrastructures. Locally, there were 60 reports of flooding and over 200 reports
of landslides. Power and water supply were temporarily interrupted in some
places. At least two people were killed and more than 140 were injured during
the rainstorm. Wong Tin Sin was swamped by severe flooding. At Wong Tai
Sin Mass Transit Railway Station, rainwater poured into the station platform and
tunnel along the elevators and stairs. Parts of the Kwun Tong Line were
suspended. The entire underground floor of the nearby Temple Mall North was
submerged. The Lung Cheung Road in front of the mall was also flooded with
many vehicles trapped. A house collapsed at Lei Uk Tsuen in Sha Tin. A
landslide occurred on a mountain slope near Yiu Hing Road in Shau Kei Wan
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with many boulders falling and blocking the road. A vehicle was hit by the
rocks. Water pipes were damaged and water supply to nearby residences was
suspended. The car park at Wan Tsui Estate in Chai Wan was flooded with the
water depth reaching half a vehicle. There were road subsidence in different
places of Hong Kong Island, including Repulse Bay, Shek O, and Chai Wan. A
passing vehicle fell into a subsided hole at the intersection of Island Road and
Repulse Bay Road. Shek O Road was once closed due to landslides and road
subsidence.
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Table 2.3.1  Maximum gust peak speeds and maximum hourly mean winds with associated wind
directions recorded at various stations when the tropical cyclone warning signals
for Haikui were in force

H e P Iz e g/ NS R R
ik Maximum Gust Maximum Hourly Mean Wind
. Station B .
omcsioios ) GRS e Gl gag e
(km/h) (km/h)
P ERHETE Central Pier AL | ENE 29 4/9 22:58 | FEILIRPE WNW 18 5/9 11:00
M Cheung Chau PEdbfmPE | WNW 44 5/9 07:29  pHdE NW 22 5/9 10:00
MK Cheung Chau Beach - - 36 4/9 20:45 - - 14 5/9 08:00
HM Green Island pEdk NW 40 4/9 07:43  pHdb NW 28 5/9 09:00
gy Tlong Kong Airport | AL NE 37 49 2044 FEILMRIL NNW o 24 5/9 11:00
BitE Kai Tak [El NW 29 5/9 17:42  7EIL NW 12 5/9 12:00
G| King’s Park ik N 36 4/9 22:03 | HdbfRdt NNE 14 4/9 23:00
BEYE Lamma Island Pk NW 25 5/9 09:10 | FEIEfRIE . NNW 15 5/9 09:00
bt Lau Fau Shan sbfRIt | NNE 58 419 20:13 gjggjg ﬁz ii Zz i;gg
ERET Ngong Ping HAEfRIE | NNE 40 5/9 09:40 | SEIL{RIL N NNE 23 5/9 00:00
P fRrE | WSW 26 4/9 04:44
) FEREIRTE | WSW 26 4/9 04:45
Blwe: North Point SR | WSW 2 9 0506 PEFE{RTE | WSW 18 4/9 05:00
PEFE R | WSW 26 4/9 05:15
s Peng Chau it N 40 4/9 20:37 | pEdE NW 24 5/9 08:00
SEM Ping Chau LIRS | WNW 20 5/9 11:16 | FEIL{RFE  WNW 8 5/9 12:00
FEE Sai Kung it N 33 4/9 23:26 it N 17 4/9 11:00
YOI Sha Chau ik N 58 4/9 20:36 | FEIEfRIE . NNW 29 4/9 21:00
DR Sha Lo Wan HL{REE | ENE 30 4/9 20:55 E;ﬁﬁ W\:W z :g (2;28
VI Sha Tin mdE NE 24 4/9 22:15 | #db NE 9 4/9 12:00
Ei Shek Kong - - 39 4/9 19:57 - - 12 5/9 13:00
FLHEREHETE  Star Ferry (Kowloon)| FHIL{RFE | WNW 35 5/9 10:28 fid] w 18 4/9 16:00
FThsE Ta Kwu Ling ik N 28 4/9 10:03  HJbfmik  NNE 12 4/9 11:00
KEE Tai Mei Tuk mdkE NE 43 4/9 22:02 | Edb NE 19 4/9 22:00
KHELL Tai Mo Shan iﬂgﬁ ﬁg zj jg ;i;; #ibfmit  NNE 42 5/9 00:00
PR B Tap Mun East PEALIRPE | WNW 43 4/9 18:26 | FEILIRFE  WNW 17 5/9 10:00
RELW Tate’s Cairn HAEfRIE | NNE 57 4/9 22:19  HJb{mIE | NNE 44 4/9 23:00
G Tseung Kwan O HAL{RE | ENE 27 4/9 08:40 HIL{FEH | ENE 12 4/9 12:00
o , [iiple NW 10 4/9 09:00
Frocep hine Y1 Shell Ol it N 39 a9 2021 FEIE | ONW |10 49 1000
FEILfmIE | WNW 10 4/9 18:00
WPEGeE M | #UbRIE NNE | 34 49 2029 PR WNW 12 49 1600
S Waglan Island PEILIRAE | WNW 30 5/9 12:05 | PEIL{RIL NNW 22 5/9 02:00
RN Wetland Park PEdEfRIE | NNW 24 4/9 20:18 | FHEE{RFE | WSW 6 4/9 16:00
ST Wong Chuk Hang ] % 32 4/9 22:44 | PEIL(RIL | NNW 8 5/9 10:00

R EGRE) « KEZE - 8ESR
ENAE - A - SAEREER

Bluff Head (Stanley), Tai Po Kau — data not available

Cheung Chau Beach, Shek Kong — wind direction not available

51




% 232

Mgk BRI - /ARG I

I e HoAth A b P Ay H PR 2=
Table 2.3.2 Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and
other stations during the passage of Haikui

i (SRIE 232) AANE | LAEE | RARE | LA | A | rRER
Station (See Fig. 2.3.2) 4 Sep 5 Sep 6 Sep 7 Sep 8 Sep Total rainfall
(mm)
N AN Juf B
z O’H%gﬁfﬁg Observatory (HKO) f?ffe 0.4 00 | 2157 | 4250 641.1
S 5 8% fAls L EL Ty 25 1y =
I?é?g?fgﬁl%jtemational Airport (HKA) 4.8 ﬁi ﬁi 90.9 71.0 166.7
E Cheung Chau (CCH) 0.0 0.0 0.5 35.0 113.0 148.5
H23 | AT Aberdeen 0.0 0.0 0.0 175.0 | 375.0 550.0
NO5 | ¥yea Fanling 0.0 0.0 0.0 2245 | 3735 598.0
N13 | Eefe High Island 0.5 0.0 0.5 345 114.0 149.5
K04 | EZE Jordan Valley 0.0 1.0 0.0 197.5 | 3485 547.0
NO6 | Z&F Kwai Chung 0.0 0.0 0.0 150.5 | 379.5 530.0
HI2 | EUE Mid Levels 0.0 0.5 0.5 148.0 | 311.5 460.5
N09 | VbH Sha Tin 0.0 0.5 0.5 167.5 | 2345 403.0
H19 | HEE Shau Kei Wan 0.0 1.0 0.0 260.5 | 546.0 807.5
SEK | 57 Shek Kong 75 0.0 0.0 725 291.0 371.0
K06 | #REHS So Uk Estate 0.0 1.0 0.5 209.0 | 429.0 639.5
R31 | KEE Tai Mei Tuk 0.0 0.0 0.5 196.0 | 138.0 3345
R21 | B5GA Tap Shek Kok 13.0 0.0 0.0 74.5 78.0 165.5
N17 | 5/ Tung Chung 8.5 0.0 0.0 79.0 72.5 160.0
TMR | thHF97KE Tuen Mun Reservoir 6.0 0.0 0.0 96.1 118.5 220.6
%= 233 TR R EHART » R IR SHY B ey L R i K
Table 2.3.3  Times and heights of the maximum sea level and the maximum storm surge recorded

at tide stations in Hong Kong during the passage of Haikui

" AL CREAAAEm L L) AR RS LA E)
Station Maximum sea level Maximum storm surge

(https://www.hko.gov.hk/tc/ (above chart datum) (above astronomical tide)
informtc/station2023.html) BECK) | BH/A® PRy =ECK) BE/R B Ry
Height (m) | Date/Month Time Height (m) | Date/Month Time
fll#0H  |Quarry Bay 2.31 5/9 00:40 0.29 4/9 11:35
B Shek Pik 2.26 5/9 00:55 0.23 4/9 19:49
KEF# | Tai Miu Wan 2.23 5/9 00:51 0.29 4/9 19:18
KIFE  |Tai Po Kau 2.46 5/9 00:49 0.39 4/9 12:01
220 | Tsim Bei Tsui 2.53 4/9 13:23 0.32 4/9 21:07

HME - J95%k  Waglan Island — data not available
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Figure 2.3.1a Provisional track of Haikui (2311): 27 August — 5 September 2023.
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2.3.1b . —
Approximate location of the centre of the remnant of Haikui on 6 — 8

Figure 2.3.1b
September 2023. (initial analysis)
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Figure 2.3.2a Infra-red satellite imagery at around 11 a.m. on 3 September 2023 when
Haikui was at its peak intensity with an estimated maximum sustained wind
of 175 km/h near its centre.
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[The satellite imagery was originally captured by Himawari-9 Satellite (H-9) of Japan
Meteorological Agency.]
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Figure 2.3.2b Infra-red satellite imagery at around 8 p.m. on 5 September 2023. Haikui
was closest to the territory at the time, around 250 km northeast of Hong

Kong.
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[The satellite imagery was originally captured by Himawari-9 Satellite (H-9) of Japan
Meteorological Agency:.]
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Figure 2.3.3a Image of radar echoes captured at 11:36 p.m. on 7 September 2023 when

torrential rain was affecting Hong Kong.
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Figure 2.3.3b Image of radar echoes captured at 8:00 a.m. on 8 September 2023. While the
remnant low pressure area associated with Haikui moved to the northwest of

Hong Kong, its associated heavy rain was still affecting the territory.
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Figure 2.3.4  Rainfall distribution on 4 — 8 September 2023 (isohyets are in millimetres).
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Hourly rainfall recorded at the Hong Kong Observatory Headquarters from
noon on 7 September to 6 p.m. on 8 September 2023.
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2.3.6

Figure 2.3.6
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Serious flooding in Wong Tai Sin during the rainstorm on 7 — 8 September
2023 (Courtesy of CRHK News).
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2.3.7

Figure 2.3.7
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Landslide in Shau Kei Wan during the rainstorm on 7 — 8 September 2023

(Courtesy of Geotechnical Engineering Office).
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2.3.8

Figure 2.3.8
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Road subsidence in Shek O Road during the rainstorm on 7 — 8 September
2023 (Courtesy of Geotechnical Engineering Office).
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4.1.1 Extract of Meteorological Observations in Hong Kong (Part 1), September 2023

A B g 5 PiyER
H i PR B Air Temperature BRI THENRIE Mean MR
Date Mean o i _ Mean Mean Amount Total
Pressure rdic] 7 =4 Dew Point Relative Rainfall
Maximum Mean Minimum Temperature Humidity of Cloud
JLH EEEIRS oc o oc o % % =k
September hPa mm
1 996.3 28.7 26.9 25.0 23.2 81 92 98.9
2 1000.1 27.2 26.2 252 24.7 92 95 80.4
3 1001.9 33.7 29.4 27.0 24.6 76 88 0.1
4 1002.1 32.6 29.9 273 244 73 87 Tr
5 1003.6 31.0 29.1 27.7 23.6 73 88 0.4
6 1005.4 32.1 29.4 27.8 23.8 72 88 -
7 1006.3 29.7 27.7 25.5 25.6 89 89 215.7
8 1007.9 263 257 25.0 247 94 96 4250
9 1008.2 26.6 262 255 247 92 88 9.8
10 1008.3 26.5 258 2438 245 93 90 67.4
11 1007.3 28.2 26.5 25.6 253 93 89 20.5
12 1006.5 294 27.0 26.0 25.0 89 83 0.9
13 1006.6 304 279 26.8 25.7 88 87 2.5
14 1007.7 28.2 26.9 25.6 255 92 88 103.5
15 1009.5 30.6 27.3 25.2 253 89 88 28.5
16 1011.1 28.8 27.1 254 252 89 88 4.3
17 1010.9 31.7 28.5 26.8 25.5 85 79 -
18 1011.4 32.7 29.2 274 253 80 57 -
19 1011.9 33.5 29.5 27.3 253 79 48 -
20 1011.0 329 29.6 27.5 24.7 76 28 -
21 1010.5 33.6 30.0 27.6 25.5 77 28 -
22 1010.4 344 30.2 284 253 75 67 Tr
23 1010.5 33.7 30.1 28.3 24.8 74 52 -
24 1009.9 33.1 29.9 28.5 24.9 75 76 -
25 1010.1 33.1 29.8 27.9 25.0 76 55 1.5
26 1010.7 334 30.0 283 25.0 75 52 -
27 1010.5 33.9 30.3 28.6 24.7 72 72 Tr
28 1011.6 33.6 30.3 28.7 244 71 73 -
29 1012.0 33.7 29.8 26.7 254 78 59 7.7
30 1010.4 33.6 30.0 28.2 25.0 75 44 -
PI/EHE 1008.0 31.2 28.5 26.9 24.9 81 74 1067.1
Mean/Total
IEH* 1008.8 30.5 27.9 26.1 23.6 78 66 3214
Normal*
BN RXE
Station Hong Kong Observatory

RIXEWSLHA—H 21 B 45 5385K iR 986.7 HiEdf -

The minimum pressure recorded at the Hong Kong Observatory was 986.7 hectopascals at 2145 HKT on 1 September.
RIXEWSIAZ+ZH 12 B 39 ¥R H R R 34.4°C

The maximum air temperature recorded at the Hong Kong Observatory was 34.4 ° C at 1239 HKT on 22 September.
REBWILA+TH 8 B 0 854 H REEM 24.8 ° C-

The minimum air temperature recorded at the Hong Kong Observatory was 24.8 ° C at 0800 HKT on 10 September.
RXERIUAEH 23 W 46 S38ISA H i 12 HRERNIER 235 oK/ -

The maximum 1-minute mean rainfall rate recorded at the Hong Kong Observatory was 235 millimetres per hour at 2346 HKT on 7 September.

*1991-2020 RfEIEE (BREERIFIEESN)  (https://www. hko.gov. hk/tc/cis/normal/1991 2020/normals.htm)
* 1991-2020 Climatological normal, unless otherwise specified (https://www.hko.gov.hk/en/cis/normal/1991_2020/normals.htm)

Tr - fit (FERRDTY 0.05 Z22K)

Tr - Trace of rainfall (amount less than 0.05 mm)
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4.1.2 Extract of Meteorological Observations in Hong Kong (Part 2), September 2023

H i R AE R YR HEHER EPNTL ) IR R BEAT IR P LR
Da/t;s Number of hours of Total Bright Daily Global Total Prevailing Mean
Reduced Visibility# Sunshine Solar Radiation Evaporation Wind Direction Wind Speed
A /N /N JREE K 3k i3 PN =
September hours hours MJ/m> mm degrees km/h
1 0 - 2.99 0.0 330 65.9
2 0 - 2.33 0.8 080 51.8
3 0 9.4 24.64 4.7 050 13.8
4 0 8.9 17.24 3.9 270 8.5
5 0 0.4 8.12 1.9 280 13.0
6 0 6.4 18.18 3.2 220 16.0
7 0 0.2 7.28 0.5 090 17.4
8 0 - 2.43 0.5 080 30.8
9 0 - 8.03 1.5 080 18.4
10 0 - 6.54 1.1 080 19.8
11 0 0.9 8.39 0.3 080 21.4
12 0 4.0 13.44 1.6 070 10.2
13 0 5.0 17.51 1.9 070 16.2
14 0 - 5.29 0.1 070 18.5
15 0 4.9 15.32 0.5 070 16.1
16 0 0.8 10.52 1.5 070 17.6
17 0 9.0 21.10 3.3 060 15.1
18 0 9.9 22.03 3.9 060 7.5
19 0 9.0 18.41 35 090 4.6
20 0 8.9 18.63 33 100 2.7
21 0 11.1 22.79 4.0 220 8.9
22 0 6.8 17.14 4.2 080 5.7
23 0 9.7 22.05 5.2 060 229
24 0 6.5 15.44 3.8 060 30.5
25 0 10.2 23.94 5.6 060 30.4
26 0 8.3 20.62 4.9 060 28.3
27 0 10.0 22.16 5.1 080 20.3
28 0 10.7 23.79 5.3 070 25.9
29 0 9.0 21.37 4.6 070 21.8
30 0 10.5 21.65 4.4 140 9.0
/4R E
0 170.5 15.31 85.1 070 19.6
Mean/Total
Ak
IE [65.6] § 174.4 14.99 122.8 080 21.4
Normal*
; RIS e i
B ABHIRRL S WS
Stati Hong Kong King's Park Waglan Island
ation International Airport s aglan ‘sian!

BORSRIUA—H 20 B 44 384 A EefEm 183 A8 //NE - JE 020 & -
The maximum gust peak speed recorded at Waglan Island was 183 kilometres per hour from 020 degrees at 2044 HKT on 1 September.

# RAE L RIERE AR 8 AE » FEREEHE « MFEK -

- FE20044 R LART » B BB SRR R S R AR A B RGN B 5 NI HY DRSS  1E20054E R DA% - SEBUR SRS
e B 2 o Y RE FRLIEE R R AE A5/ N R 1023 S T 8505 - 7 Bl (o0 P (R e DRI AR Ut A S FE R AL Y B PR B4 2 — B -

- {E20074£10 5 10 H Al 8 SHERTRIL 85k B ER IR IRI5200 56 K AR HORAE R RFETEIRE AR A B RS BUR B 5/ N BRI 0 -
ARIERITF20074E 10 5 10 H R DS BRI S o i 2 A RS ERRAE R/ N AT 1070 S8 T H BT & -

Reduced visibility refers to visibility below 8 kilometres when there is no fog, mist, or precipitation.

- The visibility readings at the Hong Kong International Airport are based on hourly observations by professional meteorological observers in 2004 and
before, and average readings over the 10-minute period before the clock hour of the visibility meter near the middle of the south runway from 2005 onwards.
The change of the data source in 2005 is an improvement of the visibility assessment using instrumented observations following the international trend.

- Before 10 October 2007, the number of hours of reduced visibility at the Hong Kong International Airport in 2005 and thereafter displayed in this
summary was based on hourly visibility observations by professional meteorological observers. Since 10 October 2007, the data have been revised using
the average visibility readings over the 10-minute period before the clock hour, as recorded by the visibility meter near the middle of the south runway.

AR B ARAETR I EdE - AIDIRNEHE MU T R GG S (E T DASH BT e AP R -

In case the data are not available from Waglan Island, observations of Cheung Chau or other nearby weather stations will be incorporated in computing

the Prevailing Wind Direction and Mean Wind Speed.

1991-2020 SAfEFI9E (BREFRIFIBESN)  (https://www.hko.gov.hk/tc/cis/normal/1991 2020/normals.htm)

1991-2020 Climatological normal, unless otherwise specified (https://www.hko.gov.hk/en/cis/normal/1991_2020/normals.htm)

1997-2022 F5{H
1997-2022 Mean value
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4.2 Daily Values of Selected Meteorological Elements for Hong Kong, September 2023
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4.3 NBFIAFBAXGHANAFHAR
4.3 Daily Mean Temperature recorded at the Hong Kong Observatory for September 2023
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2020 BRI ERE computed based on the data from 1991 to 2020
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