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3.5 Tropical Storm Lionrock (2117): 7 — 10 October 2021

Lionrock was the sixth tropical cyclone affecting Hong Kong in 2021. While Lionrock
skirted past atabout 490 km of Hong Kong, under the combined effect of Lionrock’s extensive
circulation and the northeast monsoon, the Observatory issued the first No. 8 Gale or Storm
Signal in the year. Lionrockis also the farthest tropical cyclone necessitating the issuance of
No. 8 Gale or Storm Signal in Hong Kong since 1961.

A monsoon depressiondevelopedinto a tropical depression over the central part of the
South China Sea about 290 km east-southeast of Sanya on the afternoon of 7 October. It
generally tracked northwestwardstowardsHainanIsland. The tropical depression was named
Lionrock on the morning of 8 October and intensified into a tropical storm. Lionrock reached
its peak intensity in the afternoon with an estimated maximum sustained wind of 75 km/h
nearits centre. When Lionrock moved across Hainan Island on 9 October, it took on an erratic
track and made an anti-clockwise loop. Lionrock turned to move west-northwestwards in that
afternoon and entered Beibu Wan at night. It degenerated into an area of low pressure over
the coast of northern Vietnam on the night of 10 October.

According to press reports, Lionrock left six injuries in Macao. Besides, it also brought
torrential rain to Zhuhai and triggered extensive flooding.

The Strong Monsoon Signal wasissued at 11:40 p.m.on 6 October. Underthe combined
effect of the northeast monsoon and the outer circulation of the monsoon depression, local
winds were generally fresh easterlies, reaching strong force offshore on 7 October. With the
monsoon depression developingintoa tropical depression and edging closer to Hainan Island,
the No. 3 Strong Wind Signal was issued to replace the Strong Monsoon Signal at 4:40 a.m. on
8 October when Lionrock was about 630 km south-southwest of Hong Kong. Under the
combined effect of Lionrock and the northeast monsoon, local winds were generally strong
with occasional gales offshore and on high ground on 8 October. Local winds further
strengthened on the early morning of 9 October and the No. 8 Southeast Gale or Storm Signal
was issued at 6:40 a.m. when Lionrock was about 550 km southwest of Hong Kong. Underthe
influence of the outer rainbands of Lionrock, local winds were strong to gale force east to
southeasterlies, with occasional storm force winds offshore and even hurricane force
occasionally on high ground over the southwestern part of HongKong on 9 October. Lionrock
came closest to Hong Kong ataround 2 p.m. on 9 October with its centre passingabout490 km
southwest of Hong Kong. With Lionrock entering Beibu Wan and departingfrom Hong Kong,
local wind moderated and the No. 3 Strong Wind Signal was issued to replace the No. 8
Southeast Gale or Storm Signal at 4:40 a.m. on 10 October. Aslocal winds further subsided,
the No. 1 Standby Signal was issued to replace the No. 3 Strong Wind Signal at 12:40 p.m. on
10 October and all tropical cyclone warning signals were cancelled at 2:20 p.m. on that day.

Under the influence of Lionrock, maximum hourly mean winds of 103, 76 and 74 km/h
and maximum gusts of 154, 123 and 101 km/h were recorded at Ngong Ping, Cheung Chau
and Waglan Island respectively. A maximum sea level (above chart datum) of 3.12 m and a
maximum storm surge (above astronomical tide) of 0.60 m were recorded at Tsim Bei Tsui.
The lowest instantaneous mean sea-level pressures recorded at some selected stations are as
follows:
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Lowest Instantaneous
Station mean sea-level Date/Month Time
pressure (hPa)

Hong Kong Observatory 1003.2 9/10 3:35a.m.
Headquarters

Hong Kong International 1002.3 9/10 5:03 a.m.
Airport

CheungChau 1002.3 9/10 3:06 a.m.
King’s Park 1003.2 8/10 3:28 p.m.
Lau Fau Shan 1003.0 9/10 3.10 a.m.
Peng Chau 1002.6 9/10 2:57 a.m.
Sha Tin 1003.5 8/10 3:33 p.m.
Sheung Shui 1003.2 9/10 4:25 a.m.
Ta Kwu Ling 1003.3 9/10 4:25 a.m.
Tai Po 1003.5 9/10 4:02 a.m.
Waglan Island 1002.7 8/10 6:48 a.m.

The outer rainbands of Lionrock brought squally heavy showers and thunderstorms to
Hong Kong on 7—9 October. The rain was particularly heavy and persistent on 8 October with
more than 200 millimetres of rainfall generally recorded over Hong Kong, necessitating the
issuance of the second Black Rainstorm Warning this year. Landslip Warning and Special
Announcement on Floodingin the northern New Territories were also in force on that day.
The rainfall recorded at the Observatory on 8 October even reached 329.7 millimetres, more
than two times of October’s monthly total normal figure of 120.3 millimetres and the highest
daily rainfall on record for the month of October. When Lionrock moved away from Hong
Kong, showers eased off duringthe day on 10 October. More than 400 millimetres of rainfall
were generally recorded over the territory during the four-day period of 7 — 10 October, with
rainfall exceeding 700 millimetres over parts of Hong Kong Island.

Lionrock caused two deaths and at least 14 others injured in Hong Kong during its
passage. There were over 1 100 reports of fallen trees, 6 reports of floodingand 3 reports of
landslip. About 300 hectares of farmlandin the New Territories were affected. 15 flights were
diverted at the Hong Kong International Airport. A catamaran was overturned by huge waves
over the waters near Po Toi Island on 7 October when the Strong Monsoon Signal was in force.
Two people on board fellintothe sea and one of them was drowned. About 10 containers fell
into the sea from a freighter passing through the waters off the NinepinIsland. The scaffolding
of a residential building in Happy Valley collapsed on the morning of 8 October, resulting in
one death and oneinjury. The heavy downpour on that day also caused serious flooding to
some roads. A number of vehicles were trapped by flood waters at Princess Margaret Road,
Tai Hang Road and Shun Lee Tsuen Road. On 9 October, the scaffolding of a construction site
in Tsuen Wan collapsed under strongwind. The fallentreesin Kowloon Tongand Deep Water
Bay damaged three private cars and a police vehicle.
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Table3.5.1 MaX|mum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone warning
signals for Lionrock were in force

SSICE Eem/\ErEREE 0 |

Maximum Gust Maximum Hourly Mean Wind
Staion oon M. 1) an | BE Emee sl as | BR | Bm/An | s
Direction Speed (km/h) Date/Month | Time Direction Speed (km/h) Date/Month| Time
FRIRNGEE Central Pier HE{RE | ESE 95 9/10  |17:33 | EF{RE | ESE 44 9/10 18:00
EM Cheung Chau HERE | ESE 123 9/10  |12:44 REMRA | Est 76 5/10 | 03:00
HE{RE | ESE 76 9/10 07:00
MK Cheung Chau Beach ® E 111 9/10 15:03 ® E 77 9/10 13:00
EM Green Island FRIL{RE | ENE 99 8/10 10:19 | JL{RER | ENE 54 10/10 | 01:00
BERERLIS r'n‘izrgn';i’ir;gnal Airport BAEfRE | ESE 89 9/10  |16:18 | BEEG{REE | ESE 48 9/10 |17:00
3¢ Kai Tak = E 78 9/10 00:49 =3 E 36 9/10 07:00
=M King's Park B E 79 9/10 17:26 = E 34 9/10 02:00
BYS Lamma Island AR | ESE 87 9/10 12:42 ® E 45 9/10 13:00
A Lau Fau Shan ® E 69 9/10 22:10 ® E 36 9/10 23:00
S Ngong Ping = E 154 9/10 |15:38| = E 103 9/10 15:00
A North Point HAL{RE | ENE 82 8/10 10:15 = E 49 10/10 | 01:00
FEM Peng Chau HE SE 80 9/10  |12:49 | BE{RE | ESE 50 9/10 13:00
M PingChau FHIL{RE | ENE 59 9/10  |21:55 ® E 23 9/10 23:00
Fii=) Sai Kung HE SE 81 8/10  |13:17 | ERIL{RER | ENE 46 10/10 | 00:00
g Sha Lo Wan 4] SE 102 9/10 16:24 x £ 39 5/10 03:00
=) SE 39 9/10 17:00
WH Sha Tin 3] S 67 9/10  |06:45 | EFE{mEI | SSE 24 9/10 07:00
BEREMETE |Star Ferry (Kowloon)| BRREI{RET | ESE 85 9/10 |13:02 ® E 45 9/10 | 07:00
=3 E 45 9/10 21:00
FIERsE Ta Kwu Ling ® E 71 9/10 18:07 ® E 27 9/10 09:00
REE Tai Mei Tuk ® E 99 9/10  |12:55 ® E 62 9/10 14:00
RHELL Tai Mo Shan HE{RE | ESE 136 9/10  |12:56 | ERFA{RE | ESE 89 9/10 18:00
KiEZE Tai Po Kau i SE 82 9/10 06:55 R E 46 10/10 | 00:00
KEL Tate's Cairn -4 SE 116 9/10  |06:22 |EEFEA{RE | ESE 71 9/10 22:00
HER Tseung Kwan O R E 75 9/10 |13.01| EF | SE 20 9/10 07:00
FIREIRESH [TsingYi Shell Oil RERR| et 20 o0 0399
I Depot ® E 75 9/10  |13:23 |EF{RE | ESE 26 9/10 04:00
HE{RE | ESE 26 9/10 16:00
WEppFaE [Uen Mun | AR | ESE 77 9/10 |16:36| ZEE | SE 24 9/10 | 08:00

Government Offices

HERS Waglan Island AR | ESE 101 9/10 15:29 ® E 74 10/10 | 01:00
R AR Wetland Park HrfRE | ESE 59 9/10  |14:38 ® E 18 9/10 23:00
EXUpY Wong Chuk Hang ® E 89 9/10 08:19 ® E 30 9/10 02:00

EATRE) ~ M~ AR~ BFIE -RBER  Bluff Head (Stanley), Sha Chau, Shek Kong, Tap Mun East - data not available
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Table3.5.2  Periods during which sustained strong and gale force winds were attained at

the eight reference anemometersin the tropical cyclone warning system when
tropical cyclone warning signals for Lionrock were in force

RYZEZIRR* | REREIRE* | SEIZEHS | REBEFZRH
S| S| S| iS5
Start time when End time when Start time when End time when
uh (2EE1.1) strong wind strong wind gale force wind gale force wind
Station (See Fig. 1.1) speed* was speed* was speed® was speed” was
attained attained attained attained
HEI/B# | & | BE/B# | 5 | BH/ B & |BH/ B3| B
Date/Month| Time |Date/Month| Time |Date/Month| Time [Date/Month| Time
M Cheung Chau 8/10 07:33 | 10/10 |11:34| 8/10 |20:46| 9/10 |23:01
. Hong Kon
EHERE | o e
Hiis International 8/10 08:02 9/10 23:19 9/10 13:06 9/10 13:06
Airport
py= Al Lau Fau Shan 9/10 22:06 9/10 22:14 -
B Kai Tak 9/10 00:54 9/10 19:52 -
[iil=1 Sai Kung 8/10 06:49 | 10/10 | 01:36 -

WH - THEEEREERCHENFER N REZRARE -

The sustained wind speed did not attain strong force at Sha Tin, Ta Kwu Ling and Tsing Yi Shell Oil
Depot.

- REZFEENEARE

- not attaining the specified wind speed

*+ETHRIRES G 41-62 AR
* 10-minute mean wind speed of 41- 62 km/h

# T+ ETHRRES /I 63-87 AR
# 10-minute mean wind speed of 63-87 km/h

3 ARIIEFERNEINREALIVEARE ENBBMEERRE - RN TEERHERIE
ERNREN o
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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Table3.5.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters
and other stations duringthe passage of Lionrock
N = HRE(EK
Ik (2EE 3.5.2) TALE | TANE | TARE | TATE | IE(, . |)|
Station (See Fig. 3.5.2) 7 Oct 8 Oct 9 Oct 100ct | orarainie
(mm)
EBRXE
Hong Kong Observatory (HKO) 43.9 329.7 130.3 45.1 549.0
EBE RS
Hong Kong International Airport 23.0 276.9 154.3 63.0 517.2
(HKA)
M Cheung Chau (CCH) [26.5] 160.5 92.0 76.0 [355.0]
H23 | &FBF Aberdeen 435 269.0 163.5 49.0 525.0
NO5 | #9548 Fanling 215 238.0 101.0 16.0 376.5
N13 | fEfsE High Island 15.0 261.0 73.0 15.5 364.5
Ko4 | EHA Jordan Valley 27.5 417.0 117.5 36.0 598.0
NO6 | Z&5F Kwai Chung 14.5 361.0 128.5 31.0 535.0
H12 | ¥|L[& Mid Levels 55.5 3445 150.0 54.5 604.5
NO9 | J4H ShaTin 17.0 3455 118.5 245 505.5
H19 | BEE Shau Kei Wan 66.5 369.0 133.0 48.0 616.5
SEK | AR Shek Kong [16.0] 274.5 130.5 29.0 [450.0]
Ko6 | BRETR So Uk Estate 19.5 350.5 132.5 29.0 531.5
R31 | REE Tai Mei Tuk 16.5 267.0 107.0 13.0 403.5
N17 | 35/ Tung Chung 495 297.5 166.5 92.5 606.0
Tuen Mun
TMR | TEF9KE Reservoir 6.4 278.4 131.0 25.0 440.8
BaARA) - BEER Tap Shek Kok (R21) - data not available
7 | ERTEENENEREER - Note: [ ] based on incomplete hourly data.

3 3.5.4 MFILFERTERRE BB UERSNESFUREARERE
Table3.5.4 Times and heights of the maximum sea level and the maximum storm surge

recorded at tide stationsin Hong Kong during the passage of Lionrock

BE (BEEEELLL) BRERA (RSOBB ELLE)
it (s Maximum sea level Maximum storm surge
i (2RI 1.1) (above chart datum) (above astronomical tide)
Station (See Fig. 1.1) — —

BECK) | BW/BG | BB | BECK) | BH/AH | BE
Height (m) | Date/Month | Time Height (m) | Date/Month Time
fIFE5E |Quarry Bay 2.70 9/10 22:43 0.47 9/10 15:12
AEE Shek Pik 291 9/10 22:25 0.56 9/10 05:39
KER#E |Tai MiuWan 271 9/10 23:06 0.48 9/10 15:20
KIBEZE  |Tai PoKau 2.86 8/10 23:37 0.55 9/10 06:44
S2EIH |Tsim Bei Tsui 3.12 9/10 23:41 0.60 9/10 21:21

BRE - RBEER WaglanIsland - data not available
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Figure 3.5.1a Track of Lionrock (2117): 7 - 10 October 2021.
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Figure 3.5.1b Track of Lionrock near Hainan Island.
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Figure 3.5.2  Rainfall distributionon 7 — 10 October 2021 (isohyets are in millimetres).
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Figure 3.5.3a 10-minute mean wind direction and speed recorded at variousstationsin Hong
Kong at 3:40 p.m. on 9 October 2021. At that time, winds at Ngong Ping
reached hurricane force, while winds at Tap Mun East, Tate’s Cairn, Waglan
Island, Cheung Chau and Cheung Chau Beach reached gale force.
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Figure 3.5.3b 10-minute mean wind direction and speed recorded at variousstationsin Hong
Kong at 8:20 p.m. on 9 October 2021. At that time, winds at Ngong Ping
reached storm force, while winds at Tap Mun East, Tai Mei Tuk, Waglan Island,
CheungChauand CheungChau Beach reached gale force.
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Traces of 10-minute wind speed recorded at Waglan Island, Cheung Chau and
Tai Mei Tukon 8 - 10 October 2021.
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Figure 3.5.5 Hourly rainfall recorded at the Observatory during 7 — 10 October 2021.
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3.5.6a B HFTANBLLFUREENAIRXEER 0 BERMFILESH
EmrE  FONTESFERRMGFAENFHBAR -
Figure 3.5.6a Visible satelliteimageryaround 11 a.m. on 8 October 2021 when Lionrock was

at its peak intensity with an estimated maximum sustained wind of 75 km/h
near its centre.

(LEEEREWE HARRENR HZEREE - )
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency (JMA).]



3.5.6b

Figure 3.5.6b

R —HFtANBTRREANAIRAGFER R B ER2TREEMT
F@EEmE  mEMFILERNRTRERNEER oFE -
Visible satellite imageryaround 2 p.m. on 9 October 2021 when tropical storm

Lionrock was moving across Hainan Island and the rainbands associated with it
were persistently affecting the coastal areas of Guangdong.

(HEEEREKBHARRENRHZ 8 REE <)
[The satellite imagery was originally captured by Himawari-8 Satellite (H-8) of Japan
Meteorological Agency.]
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Figure 3.5.7a
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Radar echoes captured atnoon on 8 October 2021 when the intense rainbands
associated with Lionrock were affecting Hong Kong. The No. 3 Strong Wind
Signal, Black Rainstorm Warning, Landslip Warning, Special Announcement on
Floodingin the northern New Territories and thunderstorm warning were in
force.
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Figure 3.5.7b Radar echoes captured at 3:24 p.m. on 9 October 2021. The rainbands
associated with Lionrock continued to affect Hong Kong.
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3.5.8a “F—F+A/\HIEFEHEMEES - (BRrEEEEEREM
Figure 3.5.8a Scaffoldingcollapsedin Happy Valley on 8 October 2021.
(Courtesy of Radio Television Hong Kong)
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3.5.8b "B —HF+RA/\HENHBEAYE (L) RS R D AR (T) T N E&
BKE - (BRFHBEBES (L)X Cyril Tong(T)1EHL)
Figure 3.5.8b Serious flooding at Tai Hang Road (top) and Victoria Park (bottom) during the

rainstorm on 8 October 2021. (Courtesy of Radio Television Hong Kong (top)
and Cyril Tong (bottom))





