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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
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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.

16



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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Figure. 2.1.1 Provisional Tropical Cyclone Tracks in September 2023
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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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