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3.2  Tropical Storm Son-Tinh (1809): 16 — 24 July 2018

Son-Tinh was the second tropical cyclone affecting Hong Kong in 2018. It necessitated
the issuance of the tropical cyclone warning signals on two separate occasions owing to its
irregular track. The last time this had happened was in 2010 when severe tropical storm
Lionrock affected Hong Kong.

Son-Tinh formed as a tropical depression over the western North Pacific about 650 km
northeast of Manila on the morning of 16 July and moved quickly westwards across the Luzon
Strait on that day. It continued to move at a fast pace after entering the northern part of the
South China Sea on 17 July. Son-Tinh intensified into a tropical storm before noon, reaching
its peak intensity with an estimated sustained wind of 85 km/h near the centre on the early
morning of 18 July.  After moving across Hainan Island and Beibu Wan, Son-Tinh degenerated
into an area of low pressure over the northern part of Vietnam on 19 July and its remnant
continued to track westward further inland on that day. The low pressure area associated
with the remnant of Son-Tinh made a sharp turn to the east over the Indo-China and moved
towards Beibu Wan on 20 July. It re-intensified into a tropical depression over Beibu Wan on
22 July and took a northeasterly track, sweeping across the northwestern part of Hainan Island.
Son-Tinh then turned north and moved across Leizhou Peninsula on 23 July, before dissipating
over Guangxi on 24 July.

According to press reports, Son-Tinh greatly disrupted the traffic of Hainan Island during
its passage. Son-Tinh and its remnant also brought torrential rain to Vietham. At least 32
people were killed, 17 were reported missing and more than 5 000 houses collapsed.

In Hong Kong, the No. 1 Standby Signal was issued at 2:40 a.m. on 17 July when Son-
Tinh was about 740 km east-southeast of the territory. Local winds were moderate to fresh
east to northeasterlies during the day. As Son-Tinh moved rapidly across the northern part
of the South China Sea, the No. 3 Strong Wind Signal was issued at 4:20 p.m. in the afternoon
when it was about 350 km south of Hong Kong. Locally, winds generally strengthened in the
evening, becoming fresh to strong easterlies and occasionally reaching gale force offshore and
on high ground. Son-Tinh came closest to Hong Kong at around 6 p.m. on 17 July as it skirted
past about 340 km south of Hong Kong. With Son-Tinh making landfall over Hainan Island
and weakening the next morning, all tropical cyclone warning signals were cancelled at
9:40 a.m. Nevertheless, under the influence of a ridge of high pressure over the coastal
region of southeastern China, strong winds still affected offshore areas and high ground. The
Strong Monsoon Signal was issued immediately afterwards and lasted till 9:00 p.m. that night.

With Son-Tinh re-intensifying into a tropical depression after moving from the northern
part of Vietnam into Beibu Wan and moving closer to Hong Kong gradually, the No. 1 Standby
Signal was issued again at 3:40 p.m. on 23 July when Son-Tinh was about 460 km west-
southwest of Hong Kong. Local winds were moderate to fresh southeasterlies in the
afternoon, occasionally reaching strong force offshore and on high ground. When Son-Tinh
started to track northwestwards and moved away from Hong Kong the next morning, all
tropical cyclone warning signals were cancelled at 10:40 a.m.

During the first passage of Son-Tinh, a maximum sea level (above chart datum) of 2.94 m
was recorded at Tsim Bei Tsui and a maximum storm surge (above astronomical tide) of 0.64 m
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was recorded at Shek Pik and Tsim Bei Tsui. The lowest instantaneous mean sea-level
pressure of 1000.1 hPa was recorded at the Observatory headquarters at 4:08 p.m. on 17 July
when Son-Tinh was about 350 km south of Hong Kong. During the second passage of Son-
Tinh, a maximum sea level (above chart datum) of 2.61 m and a maximum storm surge (above
astronomical tide) of 0.26 m were recorded at Tsim Bei Tsui. The lowest instantaneous mean
sea-level pressure of 1000.3 hPa was recorded at the Observatory headquarters at 4:36 p.m.
on 23 July when Son-Tinh was about 460 km west-southwest of Hong Kong.

With plenty of sunshine, the weather of Hong Kong was very hot on 17 July. As Son-
Tinh came closer to Hong Kong, its outer rainbands brought occasional heavy squally showers
and thunderstorms to the territory in the evening and the next day. With Son-Tinh moving
away from Hong Kong, there were sunny intervals on the afternoon of 18 July. More than
30 millimetres of rainfall were generally recorded over the territory on 17 and 18 July. Over
60 millimetres of rainfall were registered over the northern part of the New Territories.

With Son-Tinh edging closer to Hong Kong again, the local weather turned cloudier with
occasional heavy showers and a few squally thunderstorms on 23 July. As Son-Tinh moved
away, there were a few showers at first and sunny intervals during the day on 24 July. More
than 30 millimetres of rainfall were generally recorded over the territory during these two
days.

Son-Tinh did not cause any significant damage in Hong Kong during its first passage. A
hoarding in Causeway Bay was blown down and two passersby were injured during the second
passage of Son-Tinh.

Information on the maximum wind, periods of strong force winds, daily rainfall and
maximum sea level reached in Hong Kong during the passage of Son-Tinh is given in Tables
3.2.1 - 3.2.4 respectively. Figures 3.2.1 - 3.2.2 show respectively the track of Son-Tinh and
the rainfall distribution for Hong Kong. Figures 3.2.3 - 3.2.4 show respectively satellite
imageries and a radar imagery of Son-Tinh.
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FEILHZET @ AEREERTRRE SEREXBIRENRSME
B~ &EENETHERENEM

Maximum gust peak speeds and maximum hourly mean winds with associated
wind directions recorded at various stations when the tropical cyclone
warning signals for Son-Tinh were in force

(a) B—AXEBFTEHRHE [tATLtHEET/\H]
First passage [17 — 18 July]

R RE&/NGTHERE

i (BEBE 1.1) Maximum Gust Maximum Hourly Mean Wind
Station (See Fig. 1.1)
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Direction Speed (km/h) Date/Month Time Direction Speed (km/h) Date/Month Time

HE{RE ESE 49 17/7
Bluff Head (Stanley) EREI{RE ESE 76 18/7  00:15
HERE ESE 49 18/7
HEIRE ESE 38 17/7
Central Pier HEfRE  ESE 72 17/7 22:06
HEIRE ESE 38 18/7
Cheung Chau HE{RE  ESE 87 17/7 22:12 HEE{RE ESE 63 17/7
E 58 17/7
Cheung Chau Beach H E 87 17/7 21:52
E 58 18/7
Green Island HILfRE  ENE 81 17/7  23:20 HIL{RE ENE 43 18/7
Hong Kon
& .g ) REfRE ESE 68 17/7  19:42 HE{RE ESE 36 17/7
International Airport
Kai Tak HEIRE ESE 65 17/7  21:26 EHE{RE ESE 31 17/7
King's Park R E 58 17/7 2322 =K E 30 18/7
Lau Fau Shan HE{RE  ESE 49 17/7 22:44 H E 20 18/7
North Point HALfRE  ENE 58 18/7 08:07 ¥ E 31 18/7
Peng Chau ® E 68 17/7 2321 K E 41 18/7
Ping Chau 1) SE 31 18/7  01:49 EHREI{RE ESE 7 18/7
Sai Kung ) SE 67 17/7  22:17 EE  SE 27 17/7
Sha Chau HEIRE ESE 59 17/7  23:16 EHE{RE ESE 38 17/7
Sha Lo Wan HE SE 87 17/7 22:31 HE SE 31 17/7
Sha Tin HIL{RE  ENE 49 18/7  00:08 EEI{mE ESE 13 17/7
Shek Kong HILfRE  ENE 58 18/7 0817 K E 22 18/7
Star Ferry (Kowloon) EREI{®E ESE 70 17/7  22:07 ® E 34 17/7
Ta Kwu Ling 514 NE 58 18/7 02:19 =E E 16 18/7
Tai Mei Tuk = E 94 18/7 02:08 = E 47 17/7
Tai Mo Shan REfRE  ESE 122 17/7  23:37 HE{RE ESE 90 18/7
Tai Po Kau REfRE  ESE 67 17/7  22:23 HE{RE ESE 34 18/7
® E 87 18/7 01:56
Tap Mun East ® E 52 17/7
H E 87 18/7 01:57
Tate's Cairn HEfRE  ESE 101 17/7 22:22 HE{RE ESE 54 17/7
Tseung Kwan O Em®ER ESE 43 17/7  20:31 HE{RE ESE 16 17/7
Tsing Yi Shell Oil
°INg THSnel ™ ) SE 67 17/7  23:35 EE{RE ESE 22 18/7
Depot
Tuen Mun
! HERE  SSE 59 18/7  03:26 EE{RE ESE 16 17/7
Government Offices
Waglan Island Rm®EER ESE 88 18/7 01:56 X E 56 18/7
Wetland Park HEfRE  ESE 36 18/7 04:18 H@E SE 13 17/7

S~ M - RBER  Ngong Ping, Wong Chuk Hang - data not available
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(b) BZRXLERBHE (tA+=BZEZ=+WMH]
Second passage [23 — 24 July]
=l eSS RR
iy (BEE 1.1) Maximum Gust Maximum Hourly Mean Wind

Stati See Fig. 1.1
tation (See Fig. 1.1 Bl EEAD/M) BE/AS BB BEm A B8/E6 HE
Direction Speed (km/h) Date/Month Time Direction Speed (km/h) Date/Month Time

E A (7R ) Bluff Head (Stanley) PREI{®EI SSE 43 24/7 0022 EE  SE 31 23/7 16:00
FRIRAE SR Central Pier HEfRE ESE 43 24/7  09:35 HE{RE ESE 22 247 09:00
£IM Cheung Chau RE SE 68 23/7  18:52 HE{RE ESE 43 23/7 16:00
MK Cheung Chau Beach = E 52 23/7 15144 K E 27 23/7 16:00
BN Green Island 3] S 75 23/7  19:23 HE{RE ESE 36 23/7 16:00
EREES Flone Ko.ng ) ®E SE 56 24/7  08:50 BE{RE SSE 30 24/7 09:00
International Airport

HE{RE ESE 34 23/7  18:10

5 Kai Tak = E 34 23/7  18:16 RERER ESE 20 23/7  16:00
=4 SE 34 24/7  09:15

Pty = King's Park HEfRm  SSE 41 24/7  09:05 HEg{®E SSE 19 247 09:00
FEL Lau Fau Shan HEfRm  SSE 51 23/7 1937 HE  SE 25 247 10:00
bl North Point B E 30 23/7 1845 K E 14 23/7 18:00

HEfRE ESE 47 23/7  15:44 HE{RE ESE 25 23/7 16:00
FEM Peng Chau

HEfRm  SSE 47 24/7  03:52 HEg{RE SSE 25 247 05:00
SEM Ping Chau farEfRE SSW 36 23/7  16:20 BHE{RE SSE 7 23/7 17:00
mE Sai Kung 3] S 72 23/7  15:40 HE{RE SSE 34 23/7 16:00
SHIM Sha Chau HEfRm  SSE 52 24/7  01:08 HE{®E SSE 34 247 06:00
SR Sha Lo Wan ;2 sstv ; zzg 22;13 3] S 20 24/7 10:00
WH Sha Tin TR SSW 31 23/7  15:41 FE{RE SSW 14 23/7 16:00
am Shek Kong HEfmr  SSE 31 23/7  16:27 EE{RE SSE 12 23/7 17:00
HNBEREWETE  Star Ferry (Kowloon) EREI{RE ESE 43 24/7  02:13 HERE ESE 22 23/7 16:00
s Ta Kwu Ling 3] S 31 23/7  16:02 HE{RE ESE 9 24/7 10:00
REE Tai Mei Tuk EERmE  SSE 63 23/7 1552 ERE  SE 23 23/7 16:00
AHELL Tai Mo Shan RE SE 76 23/7  19:26 HE{RE SSE 56 23/7 17:00
RIEZE Tai Po Kau HERE ESE 31 24/7 1035 EE  SE 16 23/7 16:00
EFR Tap Mun East 1) SE 68 23/7  16:01 HE{RE ESE 40 23/7 16:00
Al Tate's Cairn ) S 62 23/7 1626 S 38 23/7 17:00
HHER Tseung Kwan O B E 30 24/7 00:30 F& S 12 23/7 16:00
BEREERHE T;:;i: 1Shell Ol wmm sse 51 23/7 1926 EERE ESE 25 23/7  16:00
TREBFEE M mmERE sse 58 23/7 1920 ERRES SSE 20 24/7  10:00

Government Offices

BRS Waglan Island R SE 51 24/7  02:44 REE{RE SSE 40 24/7  03:00
PR /N Wetland Park 3] S 40 23/7  19:39 HrEI{®E SSE 16 24/7 10:00

B~ BN - BBEMR  Ngong Ping, Wong Chuk Hang - data not available
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FLHZEFEHE  AEREESERARA/\E2E R EGERT
RIEESERERF R ERER N EREARZRRER

Periods during which sustained strong force winds were attained at the eight
reference anemometers in the tropical cyclone warning system when tropical
cyclone warning signals for Son-Tinh were in force

x 322

Table 3.2.2

(a) B—XRFEFBHE [tA+TTtHET/NAH]
First passage [17 — 18 July]

AR R B ] RRER B

End time when strong wind
speed* was attained

Start time when strong wind
speed* was attained

uh (2RE 1.1)

Station (See Fig. 1.1) B8/ A 5 B
A SHE]

Date/Month Time

HE/ A& BFfE
Date/Month Time

09:38

M

Cheung Chau

17/7

19:11

18/7

SRR

Hong Kong

17/7

19:42

18/7

00:04

Hi% International Airport

B FEIL s R PH - IIREAEREREBCHENFERNRER BEARE

The sustained wind speed did not attain strong force at Kai Tak, Lau Fau Shan, Sai Kung, Sha
Tin, Ta Kwu Ling and Tsing Yi Shell Oil Depot.

(b) BIAXERBHE (tAZ+=BE=+IHH]
Second passage [23 — 24 July]

B AR R A * R RS R A R

End time when strong wind
speed* was attained

Start time when strong wind
speed* was attained

uh (2EE 1.1)

Station (See Fig. 1.1
\See Flg. 1.4) Am/B 6 e Am/AH R
Date/Month Time Date/Month Time
M Cheung Chau 23/7 15:40 24/7 00:38
rizh=% Sai Kung 23/7 15:40 23/7 15:49

EBEERES - BRES  WFWL - PE - FTEE  FREERCHENRERNRERR

BERRE

The sustained wind speed did not attain strong force at Hong Kong International Airport, Kai

Tak, Lau Fau Shan, Sha Tin, Ta Kwu Ling and Tsing Yi Shell Oil Depot.

* +AETHEIRES/INE 41-62 AR

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

i1 ARIHFER D EDRERENESKEERE - SRR DTS REERTE
ENREA -

Note: The table gives the start and end time of sustained strong force winds. Winds might
fluctuate above or below the specified wind speeds in between the times indicated.



* 3.23

70

LA - EERNSBMEEMSUEAESNERE

Table 3.2.3  Daily rainfall amounts recorded at the Hong Kong Observatory Headquarters and
other stations during the passage of Son-Tinh

(a) B—

First passage [17 — 18 July]

REEEBHE [TRTTtEET/\AB]

uh (2REE 3.2.2) tA++tH | tA+/\H RME((EXK)
Station (See Fig. 3.2.2) 17 Jul 18 Jul Total rainfall (mm)
EHB KRN E Hong Kong Observatory (HKO) 6.5 29.6 36.1
EBEPE#IE Hong Kong International Airport (HKA) 17.0 10.2 27.2
£M Cheung Chau (CCH) 6.5 11.0 17.5
H23 BABF Aberdeen 5.5 31.0 36.5
NO5 ARl Fanling 22.5 31.0 53.5
N13 rEfE High Island 3.5 35.5 39.0
K04 EZR Jordan Valley 4.5 34.0 38.5
NO6 Y Kwai Chung 24.0 20.0 44.0
H12 *[E Mid Levels 4.5 41.0 455
NO9 JVH Sha Tin 22.0 59.5 81.5
H19 BEE Shau Kei Wan 6.0 34.5 40.5
SEK AR Shek Kong 24.5 325 57.0
K06 BRE B So Uk Estate 10.5 24.0 34.5
R31 AKEE Tai Mei Tuk [6.5] 29.5 [36.0]
R21 BAA Tap Shek Kok 41.0 5.0 46.0
TMR HP9/KE | Tuen Mun Reservoir 18.9 15.2 34.1
(b) BIRFEEFBHHE (AR +T=HE&Z+THNAH]
Second passage [23 — 24 July]
ik (2BE 3.2.2) tAZ+=H|tRZ+WmAH| #BREEX)
Station (See Fig. 3.2.2) 23 Jul 24 Jul Total rainfall (mm)
EHEB RN E Hong Kong Observatory (HKO) 30.8 0.1 30.9
EHERPE#IS Hong Kong International Airport (HKA) 23.9 7.3 31.2
M Cheung Chau (CCH) 19.5 5.5 25.0
H23 EBF Aberdeen 28.0 0.0 28.0
NO5 BAK ] Fanling 14.5 3.0 17.5
N13 EfhE High Island 6.0 0.5 6.5
K04 EEAR Jordan Valley 18.0 1.5 19.5
NO6 B Kwai Chung 29.0 1.5 30.5
H12 ¥E Mid Levels 23.0 0.5 235
NO9 2 H Sha Tin 13.5 16.0 29.5
H19 o Shau Kei Wan 30.0 0.0 30.0
SEK A Shek Kong 19.0 7.5 26.5
K06 ERE IR So Uk Estate 37.0 0.0 37.0
R31 AEE Tai Mei Tuk 24.0 39.5 63.5
R21 Bam Tap Shek Kok 18.0 23.0 41.0
TMR TEP/KE | Tuen Mun Reservoir 27.3 16.3 43.6
BB - BAEEX  Tung Chung - data not available
30 ] ERTEENE/NEFRESIR o Note:[ ]based on incomplete hourly data.
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LI EREHARE - BRI ENES UL R KA ZH
Times and heights of the maximum sea level and the maximum storm surge
recorded at tide stations in Hong Kong during the passage of Son-Tinh

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

ReA (BEIEEELL)

Maximum sea level
(above chart datum)

RARSEH (RHASELL)
Maximum storm surge
(above astronomical tide)

=2ECK) | BE/Afr |FE| SECK) | BE/Bf |RE

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

F—RTE #R£5% Quarry Bay 2.53 17/7 12:45| 0.53 18/7 02:38
HAHME AEE  [Shek Pik 2.59 17/7 12:45|  0.64 18/7  |01:22
[ERTEHZE | x@E# Tai Miu Wan 2.47 17/7 12:27| 0.57 18/7  |02:15
TR AIHZE Tai Po Kau 2.58 17/7 13:37 0.58 18/7 02:38
First passage |2 *210H |Tsim Bei Tsui 2.94 17/7 12:40| 0.64 18/7  |02:04
(17-18July) |#EBE |Waglanisland| 2.54 17/7 12:35|  0.49 18/7  |01:59
FIRTE #81%5% |Quarry Bay 2.13 24/7 06:33| 0.18 23/7 15:01
HAHME AEE  [Shek Pik 2.24 24/7  |06:04| 0.23 23/7 18:24
[z;tﬁ =1T=H | KEs# Tai Miu Wan 2.06 24/7  |05:44| 0.21 23/7  [15:01
E—1THA] KIFZE Tai Po Kau 2.04 24/7  |07:50]  0.22 23/7 15:49
Second passage |2 *210H |Tsim Bei Tsui 2.61 24/7  |07:06| 0.26 24/7  |07:03
(23-24July) |BEBE Waglanisland | 2.14 24/7  |06:03| 0.14 23/7 15:08
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Figure 3.2.1 Track of Son-Tinh on 16 — 24 July 2018.



73

1\11 ,
Kaeng Observa‘t_ég . 4—:'
- H12 >

SEEND
HONG KONG OBSERVATORY

Py ok 2 )
Rain-gauge station

FHEND
HONG KONG OBSERVATORY

i 5h
L Rain-gauge station

y
® &
| re WeTREs
et w0
131 0 Sodle 11250000 (R
" g SR an
- % W0 1 89 4 g
X A Lt + T P T T

B 3.2.2 (@) ZFE—\FEtA+tHE+/\BEK (b) tTAZ+=HEZ"+MHHN

WENM (EMERBEMAKEK) o
Figure 3.2.2  Rainfall distribution on (a) 17 — 18, and (b) 23 - 24 July 2018 (isohyets in
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Figure 3.2.3a Infra-red satellite imagery around 2 a.m. on 18 July 2018, when Son-Tinh was
at peak intensity with estimated maximum sustained winds of 85 km/h near its
centre.

(HEEERZEWBE AR RENRHZE 8 REE <)
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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Figure 3.2.3b Infra-red satellite imagery around 2 a.m. on 22 July 2018, when Son-Tinh re-
intensified into a tropical depression over Beibu Wan. Meanwhile, another
tropical depression over Luzon Strait was moving northeastwards and severe
tropical storm Ampil was moving towards Jiangsu.

(EFEEGEWBBRRRENRHZ 8 RETE <)
[The satellite imagery was originally captured by the Himawari-8 (H-8) of Japan Meteorological
Agency (JMA).]
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Figure 3.2.4 Image of radar echoes at 10:36 p.m. on 17 July 2018 when the rainbands of
Son-Tinh were affecting the coastal areas of Guangdong and the northern
part of the South China Sea.





