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Apart from a short break during 1940-1946, surface observations of meteorological elements since 1884 have
been summarized and published in the Observatory's annual publication "Meteorological Results". Upper-air
observations began in 1947 and from then onwards the annual publication was divided into two parts, namely
"Meteorological Results Part I - Surface Observations" and "Meteorological Results Part II - Upper-air
Observations". These two publications were re-titled "Summary of Radiosonde-Radiowind Ascents" and
"Surface Observations in Hong Kong" in 1981 and 1987 respectively. In 1993, both of these publications were
made obsolete, and since then surface and upper-air data have been included in one revised publication entitled
"Summary of Meteorological Observations in Hong Kong".

During the period 1884-1939, reports on some destructive typhoons were printed as Appendices to the
"Meteorological Results". This practice was extended and accounts of all tropical cyclones which caused gales
in Hong Kong were included in the publication "Director's Annual Departmental Reports" from 1947 to 1967
inclusive. The series "Meteorological Results Part III - Tropical Cyclone Summaries" was subsequently
introduced. It contained information on tropical cyclones over the western North Pacific and the South China
Sea. The first issue, which contained reports on tropical cyclones occurring in 1968, was published in 1971.
Tropical cyclones within the area bounded by the Equator, 45oN, 100oE and 160oE were described. With
reconnaissance aircraft reports (terminated from August 1987 onwards) and satellite pictures facilitating the
tracking of tropical cyclones over the otherwise data-sparse ocean, the eastern boundary of the area of coverage
was extended from 160oE to 180o from 1985 onwards. In 1987, the series was re-titled as "Tropical Cyclones
in 19YY" but its contents remained largely the same. "Tropical Cyclones in 1997" is the first bilingual
(Chinese and English) edition of the series.

Tracks of tropical cyclones in the western North Pacific and the South China Sea were published in
"Meteorological Results" up to 1939 and in "Meteorological Results Part I" from 1947 to 1967.Before 1961,
only daily positions were plotted on the tracks. The time of the daily positions varied to some extent in the older
publications but remained fixed at 0000 UTC after 1944. Details of the variation are given in the Observatory's
publication "Technical Memoir No. 11, Volume 1". From 1961 onwards, six-hourly positions are shown on
the tracks of all tropical cyclones.

Provisional reports on individual tropical cyclones affecting Hong Kong have been prepared since 1960 to
meet the immediate needs of the press, shipping companies and others. These reports are printed and supplied
on request. Initially, reports were only written on those tropical cyclones for which gale or storm signals had
been hoisted in Hong Kong. By 1968, it had become necessary to produce a report on every tropical cyclone
that necessitated the hoisting of tropical cyclone warning signals.

In this publication, tropical cyclones
maximum sustained surface winds near

are classified into the following four categories according to the
their centres :

(i)  A TROPICAL DEPRESSION (T.D.) has maximum sustained winds of less than 63 km/h.
(ii)  A TROPICAL STORM (T.S.) has maximum sustained winds in the range 63-87 km/h.
(iii) A SEVERE TROPICAL STORM (S.T.S.) has maximum sustained winds in the range 88-117 km/h.
(iv) A TYPHOON (T.) has maximum sustained winds of 118 km/h or more.

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

Over the western North Pacific and the South China Sea, since 1947 tropical cyclone names are assigned by
the Joint Typhoon Warning Center in Guam according to a pre-determined but unofficial list that undergoes
revisions from time to time. Table 1.1 shows list of names in use since 1996. However, with effect from 2000,
the Japan Meteorological Agency will assign names from a new list to every tropical cyclone attaining tropical
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storm strength. Table 1.2 shows the new name list effective from 1 January 2000. Apart from being used in
forecasts and warnings issued to the international aviation and shipping communities, the names will also be
used officially in information on tropical cyclones issued to the international press. Besides, Japan
Meteorological Agency has been delegated since 1981 with the responsibility of assigning to each tropical
cyclone in the western North Pacific and the South China Sea of tropical storm strength a numerical code of
four digits. For example, the first tropical cyclone of tropical storm strength or above as classified by Japan
Meteorological Agency which occurred within the region in 1998 was assigned the code "9801". In this
publication, the appropriate code immediately follows the name of the tropical cyclone in bracket, e.g. Tropical
Storm Nichole (9801).

Surface wind data presented in this report were obtained from a network of anemometers operated by the
Hong Kong Observatory. Details of the stations are listed on Table 1.3.

Maximum storm surges caused by tropical cyclones were measured by tide gauges installed at several
locations around Hong Kong. The locations of anemometers and tide gauges mentioned in this report are
shown in Figure 1.1.

In Section 2, an overview of all the tropical cyclones over the western North Pacific and the South China Sea
in 1998 is presented.

The reports in Section 3 are individual accounts of the life history of tropical cyclones affecting Hong Kong in
1998. They include the following information :-

(a) the effects of the tropical cyclone on Hong Kong;
(b) the sequence of display of tropical cyclone warning signals;
(c) the maximum gust peak speeds and maximum hourly mean winds recorded in Hong Kong;
(d) the lowest sea level pressure recorded at the Hong Kong Observatory;
(e) the daily amounts of rainfall recorded at the Hong Kong Observatory and selected locations;
(f) the times and heights of the maximum sea level and maximum storm surge recorded at various tide

stations in Hong Kong;
(g) satellite pictures and radar displays (if applicable).

Statistics and information relating to tropical cyclones are presented in various tables in Section 4.

Six-hourly positions together with the corresponding estimated minimum central pressures and maximum
sustained surface winds for individual tropical cyclones are tabulated in Section 5.

In this publication, different times are used in different contexts. The official reference times are given in Co-
ordinated Universal Time and labelled UTC. Times of the day expressed as "a.m." "p.m." "morning",
"evening" etc. in the tropical cyclone narratives are in Hong Kong Time which is eight hours ahead of UTC.
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TROPICAL CYCLONE OVERVIEW
FOR 1998
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In 1998, only 20 tropical cyclones, against the 30-year (1961- 1990) average of 31, occurred over the western
North Pacific and the adjacent seas bounded by the equator, 45oN, 100oE and 180o. This was the lowest on
record since 1946. Similarly, the number of tropical cyclones attaining typhoon intensity in 1998 was also the
lowest on record - a total of six against the 30-year annual average of 15.6. The monthly frequencies of first
occurrence of tropical cyclones and of typhoons for 1998 are shown in Figure 2.1. The 30-year monthly mean
frequencies are shown in Figure 2.2.

No tropical cyclone formed over the western North Pacific and the South China Sea between January and
June in 1998. The last time this happened was 1973, another year in which a strong El Nino was succeeded by
a developing La Nina.

Twelve tropical cyclones affected the South China Sea in 1998. Four of them developed over the western
North Pacific and entered the South China Sea after traversing the Philippines. Six posed a threat to the south
China coast and another six affected Vietnam. Babs (9811) was the only tropical cyclone that attained
typhoon strength over the South China Sea in this year.

Of the eight tropical cyclones not affecting the South China Sea, four made landfall over Japan, one
visited Korea, one landed over eastern China and the remaining two dissipated over water. Zeb (9810) was
the most intense of these, as well as the most intense typhoon in 1998.

Of the 20 tropical cyclones in 1998, 15 occurred within Hong Kong's area of responsibility (i.e. the area
bounded by 10oN, 30oN, 105oE and 125oE). This was near the 30-year (1961-90) annual average of 16.4.
Amongst these 15 tropical cyclones, eight developed within the area. Altogether, 314 tropical cyclone
warnings to ships and vessels were issued from the Hong Kong Observatory in 1998 (Table 4.2).

For Hong Kong, due to the lingering effects of El Nino, the 1998 tropical cyclone season started
exceptionally late. The first tropical cyclone warning signal was not hoisted till 9 August, breaking even the
1997 record of 31 July. Despite this late start, five tropical cyclones necessitated the hoisting of tropical
cyclone warning signals in 1998 compared with the normal of six. The highest signal displayed was the
Strong Wind Signal No.3, hoisted for S.T.S. Penny (9803) and T. Babs (9811). For T. Zeb (9810) and another
two tropical depressions, only the Standby Signal No. 1 was displayed.

In 1998, the total tropical cyclone rainfall (defined as the total rainfall recorded at the Hong Kong
Observatory from the time when a tropical cyclone was centred within 600 km of Hong Kong to 72 hours after
it had dissipated or moved outside 600 km of Hong Kong) amounted to 293.1 mm. This was 60 per cent
be low the mean annual value of 741.0 mm (1961-1990). It accounted for 11 per cent of the year's total
rainfall of 2 564.6 mm. Tropical cyclone rainfall figures in 1998 are given in Table 4.8.1.

A review of all the tropical cyclones in 1998 is given in the following paragraphs.

Nichole (9801) was the first tropical cyclone of 1998. It developed as a tropical depression about 260 km
southwest of Gaoxiong on 8 July. Nichole deepened into a tropical storm the next day while moving slowly
over the Taiwan Strait. On 10 July, Nichole weakened and dissipated over water.

Four tropical cyclones occurred over the western North Pacific and the South China Sea in August.
Amongst them, Severe Tropical Storm Penny (9803) necessitated the hoisting of the tropical cyclone warning
signal on 9 August for the first time this year in Hong Kong. The Standby Signal No. 1 was also displayed for
another tropical depression formed over the northern part of the South China Sea on 21 August.

Otto (9802) developed as a tropical depression on 2 August about 630 km east of Manila. Taking on a
north-northwestward course, Otto intensified into a severe tropical storm on 3 August and swept across
Taiwan the next day. The passage of Otto over Taiwan caused four deaths, five injuries and one missing. Four
airports in eastern Taiwan were forced to close and electricity supply to 36 000 households was interrupted.
Damage to agriculture was estimated at NT$25 million. After traversing the Taiwan Strait, Otto made landfall
near Fuzhou on the early morning of 5 August. Otto degenerated into an area of low pressure later that day.
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A tropical depression formed on 7 August near where Otto did and was named Penny. After traversing
northern Luzon, Penny entered the South China Sea and tracked west-northwestwards. It made landfall over
western Guangdong on the morning of 11 August. Penny dissipated that night as it moved further inland. A
detailed report on Penny is presented in Section 3.

A tropical depression formed about 420 km south of Hong Kong on the night of 21 August. It first tracked
westwards, but headed northwards the next day and then dissipated over water. A detailed report on this
tropical depression is presented in Section 3.

Rex (9804) developed as a tropical depression over the western North Pacific on the early morning of
24 August about 820 km south-southeast of Okinawa. It tracked northeastwards at first and intensified into a
typhoon on 26 August. Maintaining typhoon strength over the Pacific for more than one week, Rex finally
weakened into a severe tropical storm on 4 September and became an extratropical cyclone three days later.

Apart from Rex, there were seven more tropical cyclones over the western North Pacific and the South
China Sea in September. Amongst them, one tropical depression formed over the South China Sea on
12 September and necessitated the hoisting of the Standby Signal No. 1 in Hong Kong.

An area of low pressure developed into a tropical depression about 170 km east of Okinawa on the early
morning of 2 September. Tracking east-northeastwards, it dissipated over water on 4 September.

Another tropical depression formed over the northern part of the South China Sea about 270 km south-
southeast of Hong Kong on the early morning of 12 September. Moving westwards, it skirted along the north
coast of Hainan Island the next day and degenerated into an area of low pressure on 14 September after
making landfall over Vietnam. A detailed report on this tropical depression is presented in Section 3.

Stella (9805) developed as a tropical depression about 460 km north of Guam on 12 September.
Adopting a north-northwestward course, it intensified into a severe tropical storm on 14 September. Heading
towards Japan, Stella passed close to Tokyo on 16 September. It became an extratropical cyclone after
crossing Hokkaido later that day. In Japan, two people were killed and 16 others were injured during the
passage of Stella. Heavy rain associated with Stella triggered off 75 cases of landslides, two bridges were
washed away and 1 690 houses were flooded.

While Stella was ravaging Japan, Todd (9806) formed as a tropical depression over the Pacific about
670 km south-southeast of Okinawa on the early morning of 16 September. It intensified rapidly into a
typhoon the next day and then tracked northwards. Todd turned westwards on 18 September over the waters
off the southern coast of Kyushu. It made landfall over China and weakened into an area of low pressure on
20 September.

Vicki (9807) formed as a tropical depression about 350 km north-northwest of Manila on 17 September.
It intensified rapidly into a tropical storm that day and traversed Luzon on 19 September. In the Philippines,
a ferry sank in Vicki's fury. At least 14 people were killed and more than 120 others were reported missing.
Vicki then entered the Pacific and adopted a northeastward course. It intensified into a typhoon on
21 September while heading towards Japan. Vicki traversed across Honshu the next day and weakened into
an area of low pressure over water on 23 September. In Japan, ten people were killed, more than 200 injured
and two others were reported missing in the wake of Vicki. Heavy rain associated with Vicki triggered off 160
cases of landslides. More than 4 000 houses were flooded and electricity supplies to 80 000 families were
disrupted.

A tropical depression named Waldo (9808) developed about 560 km southwest of Iwo Jima on
20 September. It intensified into a tropical storm that afternoon while heading northwards towards Japan.
Waldo made landfall over Honshu on 21 September, just one day before Vicki's landing in the same area.
After entering the Sea of Japan, it became an area of low pressure the next day.

Yanni (9809) developed as a tropical depression about 320 km east-southeast of Gaoxiong on
27 September. It first moved northwards along the eastern coastal waters of Taiwan and later adopted a
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north-northeastward course over the East China Sea. Yanni intensified
landed over Korea and became an extratropical cyclone the next day.

into a typhoon on 29 September, it

There were three tropical cyclones occurring over the western North Pacific and the South China Sea in
October. Two of them, Typhoon Zeb (9810) and Typhoon Babs (9811), necessitated the hoisting of the
tropical cyclone warning signals in Hong Kong.

A tropical depression formed over the South China Sea about 330 km south-southeast of Xisha Dao on
3 October. Tracking west-northwestwards off the coast of Vietnam, it dissipated over water on 5 October.

Zeb developed as a tropical depression about 410 km southwest of Guam on the early morning of
10 October. Moving on a westward track, it intensified into a typhoon on 12 October. It then adopted a
northwestward course to make landfall over northern Luzon. After ravaging Luzon, Zeb skirted past the east
coast of Taiwan and landed over Kyushu and Shikoku on 17 October. It became an extratropical cyclone over
Japan. A detailed report on Zeb is presented in Section 3.

Babs formed as a tropical depression about 320 km northwest of Yap on 15 October. Traversing
northwestwards across the Philippines, it entered the South China Sea on 23 October. Babs turned north-
northeastwards in the late evening of 25 October and dissipated over the Taiwan Strait on 27 October. A
detailed report on Babs is presented in Section 3.

Three tropical cyclones occurred over the
They all made landfall over southern Vietnam.

western North Pacific and the South China Sea in November.

Chip (9812) developed as a tropical depression about 200 km southwest of Nansha Dao on 11 November.
Moving west-northwestwards, it deepened into a tropical storm the next day. Chip landed about 200 km east
of Ho Chi Minh City in Vietnam on 14 November and weakened into an area of low pressure.

On 18 November, Dawn (9813) formed as a tropical depression near where Chip did and tracked
northwestwards. Dawn made landfall over southern Vietnam and weakened into an area of low pressure on
20 November.

A tropical depression named Elvis (9814) developed about 410 km east-northeast of Nansha Dao on
24 November. It took on a west-northwestward course and intensified into a tropical storm that evening.
Heading towards Vietnam, Elvis made landfall there and dissipated on 26 November.

Two tropical cyclones occurred over the western North Pacific and the South China Sea in December.

Faith (9815) developed as a tropical depression about 350 km west of Yap on 9 December. Tracking
westwards, it intensified into a severe tropical storm the next day. Faith then battered the central Philippines
where it caused torrential rain and severe flooding. At least eight people were killed and 17 injured. More
than 20 000 people had to be evacuated. The economic loss was estimated at US$8.4 million. Faith entered
the South China Sea on 11 December. Adopting a northwestward course, it weakened into a tropical storm
just before making landfall over Vietnam on 14 December. Faith dissipated over land the same day.

Tropical Depression Gil (9816) formed about 750 km southeast of Ho Chi Minh City on 9 December.
Tracking westwards, it dissipated over water on 11 December.

Note: Casualties and damage figures were compiled from press reports.
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Section 3

TROPICAL CYCLONES
AFFECTING HONG KONG IN 1998
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3.1 Severe Tropical Storm Penny (9803)
7 - 11 August 1998

A tropical depression named Penny formed about 470 km east-northeast of Manila on 7 August. It adopted
a west-northwestward course and traversed the northern part of Luzon the next day. Upon entering the
South China Sea, Penny intensified gradually and became a severe tropical storm on 10 August. Heading
towards the coast of western Guangdong, Penny weakened into a tropical storm the next morning before
making landfall. Moving further inland, it degenerated into an area of low pressure that night.

In Hong Kong the Standby Signal No. 1 was hoisted at 6.35 a.m. on 9 August when Penny was about
600 km to the southeast. As Penny came nearer to Hong Kong, easterly winds strengthened gradually and
the Strong Wind Signal No. 3 was hoisted at 10.45 p.m. that night. Maximum hourly winds of over
45 km/h were recorded at Cheung Chau and Waglan Island the next morning. The outer rainbands
associated with Penny also brought squally showers to Hong Kong. Penny was closest to Hong Kong
around noon on 10 August when it was about 240 km to the south-southwest. It then moved away and
headed towards the coast of western Guangdong. All tropical cyclone warning signals were lowered at
7.45 p.m. that evening. At the Hong Kong Observatory headquarters, the lowest hourly sea-level pressure
of 1 005.1 hPa was recorded at 3.00 p.m. on 10 August.

Locally, squally showers associated with Penny caused two road accidents. One old man was killed
and another man was injured.

Figure 3.1.1 and Figure 3.1.2 show respectively the track of Penny and the rainfall distribution in
Hong Kong. Information on wind, rainfall and tide during the passage of Penny is given in Tables 3.1.1 - 3.1.3.
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Table 3.1.1 Maximum gust peak speeds and maximum hourly mean winds with associated wind directions
recorded at various stations during the hoisting of tropical cyclone warning signals for Penny
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3 .2 Tropical Depression

21 - 22 August 1998

An area of low pressure over the northern part of the South China Sea intensified rapidly into a tropical
depression about 420 km south of Hong Kong on the night of 21 August. It tracked westwards at first but
took on a more northerly course the next day. The tropical depression weakened and dissipated over water
that night.

In Hong Kong the Standby Signal No. 1 was hoisted at 11.55 p.m. on 21 August as the tropical
depression began to pose a threat to Hong Kong. At the time, local winds were moderate to fresh easterlies
and occasionally strong offshore and on high ground. Outer rainbands associated with the tropical
depression also brought a few heavy squally showers and thunderstorms to Hong Kong. As the tropical
depression weakened, all signals were lowered at 9.45 p.m. on 22 August. The tropical depression was
closest to Hong Kong at around 8 p.m. on 22 August when it was about 350 km to the southwest. At the
Hong Kong Observatory headquarters, the lowest hourly sea-level pressure of 1 006.7 hPa was recorded at
6.00 a.m. on 22 August.

No significant damage was reported in Hong Kong during the passage of the tropical depression.

Figure 3.2.1 and Figure 3.2.2 show respectively the track of the tropical depression and the rainfall
distribution in Hong Kong. Information on wind, rainfall and tide during the passage of the tropical
depression is given in Tables 3.2.1 - 3.2.3.
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3 . 3 Tropical Depression

12 - 14 September 1998

A tropical depression developed over the northern part of the South China Sea about 270 km south-
southeast of Hong Kong on the early morning of 12 September. Tracking westwards, it skirted past the
north coast of Hainan Island the next day. The tropical depression then entered Beibu Wan and
degenerated into an area of low pressure after making landfall over northern Vietnam on 14 September.

In Hong Kong the Standby Signal No. 1 was hoisted at 6.15 a.m. on 12 September as the tropical
depression formed over the South China Sea. Due to the combined effect of the tropical depression and the
northeast monsoon, local winds were occasionally strong offshore and on high ground. The weather was
unsettled with occasional squally heavy showers and seas were rather rough over the coastal waters. The
tropical depression was closest to Hong Kong at around 8 p.m. on 12 September when it was about
210 km to the south. At the Hong Kong Observatory headquarters, the lowest hourly sea-level pressure of
1 002.8 hPa was recorded at 6.00 p.m. that day. As the tropical depression moved away from Hong Kong,
all signals were lowered at 4.30 p.m. on 13 September.

Locally, squally showers associated with the tropical depression caused several road accidents, injuring
around 10 people.

Figure 3.3.1 and Figure 3.3.2 show respectively the track of the tropical depression and the rainfall
distribution in Hong Kong. Information on wind, rainfall and tide during the passage of the tropical
depression is given in Tables 3.3.1 - 3.3.3.
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3 . 4 Typhoon Zeb (9810)

10 - 17 October 1998

A tropical depression named Zeb formed about 410 km southwest of Guam in the early morning of
10 October. It intensified into a typhoon on 12 October and moved northwestwards to traverse northern
Luzon, causing serious flooding and landslides there. About 80 people were killed. After ravaging the
Philippines, Zeb tracked north-northeastwards and skirted past the east coast of Taiwan. In Taiwan,
torrential rain associated with Zeb killed 31 people and injured 19 others. The adverse weather also caused
disruption to traffic as well as electricity supplies to more than 1.15 million households. The total
economic loss was estimated at NT$4.15 billion. Tracking northeastwards over the East China Sea, Zeb
weakened into a severe tropical storm on 17 October and then made landfall over Kyushu and Shikoku. It
finally became an extratropical cyclone over Japan. In Japan, 12 people were killed, 43 were injured and
one was reported missing in the wake of Zeb.

In Hong Kong the Standby Signal No. 1 was hoisted at 5.45 a.m. on 15 October when Zeb was about
800 km to the east-southeast. Under the combined effect of Zeb's extensive circulation and the northeast
monsoon, winds were moderate to fresh northerlies, occasionally strong offshore and on high ground. At
the Hong Kong Observatory headquarters, the lowest hourly sea-level pressure of 1 001.5 hPa was
recorded at 3 p.m. and 4 p.m. that afternoon. Zeb was closest to Hong Kong at around 8 p.m. that evening
when it was about 730 km to the east. As Zeb moved away from Hong Kong, all tropical cyclone warning
signals were lowered at 5.50 a.m. on 16 October. During the passage of Zeb, no rainfall was recorded in
Hong Kong and no significant damage was reported.

Figure 3.4.1 shows the track of Zeb. Information on wind and tide during the passage of Zeb is given in
Tables 3.4.1 - 3.4.2.
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3 . 5 Typhoon Babs (9811)

15 - 27 October 1998

A tropical depression named Babs developed about 320 km northwest of Yap on 15 October. Tracking
westwards, Babs intensified into a tropical storm on 18 October and attained typhoon strength two days
later. Babs inflicted serious damage in the Philippines. The heavy rain associated with it caused serious
flooding and landslides. 163 people were killed and 130 000 made homeless. The economic loss was
estimated at US$71 million. Entering the South China Sea on 23 October, Babs took on a more northerly
track and initially posed a serious threat to Hong Kong. It then turned north-northeastwards towards the
Taiwan Strait in the late evening of 25 October and started to weaken. Babs finally dissipated over the
Taiwan Strait on 27 October. In Taiwan Babs killed two people and left six missing, while in Fujian there
were five deaths and three injuries.

In Hong Kong the Standby Signal No. 1 was hoisted at 10.15 p.m. on 23 October when Babs was about
770 km to the southeast. As Babs came closer on 24 October, the Strong Wind Signal No. 3 was hoisted at
11.40 p.m. that evening. Under the combined effect of Babs and the northeast monsoon, northerlies
strengthened and winds offshore occasionally reached gale force. Maximum hourly wind of 81 km/h and
maximum gust of 113 km/h were recorded at Waglan Island. At 3 a.m. and 4 a.m. on 26 October, the
lowest hourly sea-level pressure of 1 001.4 hPa was recorded at the Hong Kong Observatory headquarters.
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Babs passed about 240 km to the east-southeast of Hong Kong at around 8 a.m. and then moved away
gradually. All tropical cyclone warning signals were lowered at 9.30 p.m. on 26 October.

During the passage of Babs, there were several reports of fallen trees and collapsed scaffoldings in
Hong Kong. A total of 14 people was injured. Five wave surfers got into trouble in the heavy seas but were
rescued.

Figure 3.5.1 and 3.5.2 show respectively the track of Babs and the rainfall distribution in Hong Kong.
Information on wind, rainfall and tide during the passage of Babs is given in Tables 3.5.1-3.5.3.
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TABLE 4.1 is a list of tropical cyclones in 1998 in the western North Pacific and the South China Sea (i.e. the
area bounded by the Equator, 45oN, 100oE and 180o). The dates cited are the residence times of each tropical
cyclone within the above-mentioned region and as such might not cover the full life-span. This limitation

applies to all other elements in the table.

TABLE 4.2 gives the number of tropical cyclone warnings for shipping issued by the Hong Kong
Observatory in 1998, the durations of these warnings and the times of issue of the first and last warnings for
all tropical cyclones in Hong Kong's area of responsibility (i.e. the area bounded by 10oN, 30oN, 105oE and
125oE). Times are given in hours and minutes in UTC.

TABLE 4.3 presents a summary of the occasions/durations of the hoisting of tropical cyclone warning
signals in 1998. The sequence of the signals displayed and the number of tropical cyclone warning bulletins
issued for each tropical cyclone are also given. Times are given in hours and minutes in Hong Kong Time.

TABLE 4.4 presents a summary of the occasions/durations of the hoisting of tropical cyclone warning
signals from 1956 to 1998 inclusive.

TABLE 4.5 gives the annual number of tropical cyclones in Hong Kong's area of responsibility between
1956 and 1998 and also the annual number of tropical cyclones necessitated the hoisting of tropical cyclone
warning signals in Hong Kong.

TABLE 4.6 shows the maximum, mean and minimum durations of the tropical cyclone warning signals
hoisted during the period 1956-1998.

TABLE 4.7 is a summary of meteorological information for each tropical cyclone affecting Hong Kong in
1998. Information on the nearest approach together with an estimate of the minimum central pressure of each
tropical cyclone during its closest approach, the maximum winds at King's Park and Waglan Island, the
minimum mean sea-level pressure recorded at the Hong Kong Observatory and the maximum storm surge
(the excess, in metres, of the actual water level over that predicted in the Tide Tables) recorded at various tide
stations in Hong Kong are included.

TABLE 4.8.1 tabulates the amount of rainfall associated with each tropical cyclone that came within
600 km of Hong Kong in 1998.

TABLE 4.8.2 highlights the 10 wettest tropical cyclones in Hong Kong for the period 1884-1939 and
1947-1998.

TABLE 4.9 provides some meteorological information for those typhoons requiring the hoisting of the
Hurricane Signal No. 10 in Hong Kong since 1946. The information presented includes the distances and
bearings of nearest approach, the minimum mean sea-level pressures recorded at the Hong Kong Observatory
and the maximum 60-minute mean winds and maximum gust peak speeds recorded at some stations in Hong
Kong.

TABLE 4.10 contains damage caused by tropical cyclones in 1998. The information is based on reports
from various government departments, public utility companies and local newspapers.

TABLE 4.11 presents casualties and damage caused by tropical cyclones in Hong Kong : 1960-1998. The
information is based on reports from various government departments, public utility companies and local
newspapers.
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* Hong Kong Time ( UTC + 8 hours)

T1 - The time when a tropical cyclone was first centred within 600 km of Hong Kong.

T2 - The time when a tropical cyclone was dissipated within or moved outside 600 km of Hong Kong.
# Tropical cyclone without hoisting of tropical cyclone warning signal in Hong Kong.
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T1 - The time when a tropical cyclone was first centred within 600 km of Hong Kong.

T2 - The time when a tropical cyclone was dissipated within or moved outside 600 km of Hong Kong.

# For years prior to 1961, column (i) is the sum of daily rainfall on those days when a tropical cyclone was centred within
600 km of Hong Kong, columns (ii) to (iv) show respectively the accumulated daily rain fall on the following one to three
days.
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N.B.: Based on information supplied by relevant government departments and public utility companies. Damage reports in the local press were also examined and collated.
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33**
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**註：遇事越洋船舶數字已在2021年7月30日修訂。
**Note: Number of Ocean-going vessels in trouble is revised on 30 Jul 2021.
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Six-hourly position and intensity data are tabulated in this section for the following tropical cyclones in
1998 over the western North Pacific and the South China Sea (i.e. the area bounded by the Equator, 45oN,
100oE and 180o).

Name of tropical cyclone Page

Tropical Storm Nichole (9801)

Severe Tropical Storm Otto (9802)

Severe Tropical Storm Penny (9803)

Tropical Depression of 21-22 August

Typhoon Rex (9804)

Tropical Depression of 2 - 4 September

Tropical Depression of 12 - 14 September

Severe Tropical Storm Stella (9805)

Typhoon Todd (9806)

Typhoon Vicki (9807)

Tropical Storm Waldo (9808)

Typhoon Yanni (9809)

Tropical Depression of 3 - 5 October

Typhoon Zeb (9810)

Typhoon Babs (9811)

Tropical Storm Chip (9812)

Tropical Storm Dawn (9813)

Tropical Storm Elvis (9814)

Severe Tropical Storm Faith (9815)

Tropical Storm Gil (9816)

78

79

80

81

82

84

85

86

87

88

89

90

91

92

93

95

96

97

98

99

In this section, surface winds refer to wind speeds averaged over a period of 10 minutes given in the unit
of m/s (1 m/s is about 2 knots or 4 km/h). Intensities of tropical cyclones are classified as follows:-

( a )  T .D .  :  - tropical depression

( b )  T . S .  :  - tropical storm

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

(d) T. : - typhoon
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM NICHOLE (9801)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM OTTO (9802)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM PENNY (9803)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
THE TROPICAL DEPRESSION OF 21 - 22 AUGUST
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON REX (9804)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON REX (9804) (cont'd)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
THE TROPICAL DEPRESSION OF 2 - 4 SEPTEMBER
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SIX-HOURLY POSITION AND INTENSITY DATA OF
THE TROPICAL DEPRESSION OF 12 - 14 SEPTEMBER
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SIX-HOURLY POSITION AND INTENSITY DATA OF
SEVERE TROPICAL STORM STELLA (9805)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON TODD (9806)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON VICKI (9807)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM WALDO (9808)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON YANNI (9809)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
THE TROPICAL DEPRESSION OF 3 - 5 OCTOBER
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON ZEB (9810)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TYPHOON BABS (9811)
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TYPHOON BABS (9811) (cont'd)
SIX-HOURLY POSITION AND INTENSITY DATA OF
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM CHIP (9812)
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SIX-HOURLY POSITION AND INTENSITY DATA OF
TROPICAL STORM DAWN (9813)



TROPICAL STORM ELVIS (9814)



SIX-HOURLY POSITION AND INTENSITY DATA OF

SEVERE TROPICAL STORM FAITH (9815)
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SIX-HOURLY POSITION AND INTENSITY DATA OF

TROPICAL STORM GIL (9816)


	一九九八年熱帶氣旋
	目錄
	1.引言
	2.一九九八年熱帶氣旋概述
	3.一九九八年影響香港的熱帶氣旋
	3.1 強烈熱帶風暴彭妮 (9803) : 八月七日至十一日
	3.2 熱帶低氣壓 : 八月二十一日至二十二日
	3.3 熱帶低氣壓 : 九月十二日至十四日
	3.4 颱風謝柏 (9810) : 十月十日至十七日
	3.5 颱風寶絲 (9811) : 十月十五日至二十七日

	4. 熱帶氣旋統計表
	5. 一九九八年熱帶氣旋的位置及強度數據
	圖
	圖 1.1
	圖 2.1
	圖 2.2
	圖 3.1.1
	圖 3.1.2
	圖 3.1.3
	圖 3.1.4
	圖 3.2.1
	圖 3.2.2
	圖 3.2.3
	圖 3.2.4
	圖 3.3.1
	圖 3.3.2
	圖 3.3.3
	圖 3.3.4
	圖 3.4.1
	圖 3.4.2
	圖 3.4.3
	圖 3.5.1
	圖 3.5.2
	圖 3.5.3
	圖 3.5.4
	圖 3.5.5
	圖 3.5.6

	表
	表 1.1
	表 1.2
	表 1.3
	表 2.1
	表 3.1.1
	表 3.1.2
	表 3.1.3
	表 3.2.1
	表 3.2.2
	表 3.2.3
	表 3.3.1
	表 3.3.2
	表 3.3.3
	表 3.4.1
	表 3.4.2
	表 3.5.1
	表 3.5.2
	表 3.5.3
	表 4.1
	表 4.2
	表 4.3
	表 4.4
	表 4.5
	表 4.6
	表 4.7
	表 4.8.1
	表 4.8.2
	表 4.9
	表 4.10
	表 4.11

	Tropical Cyclones in 1998
	Contents
	1. Introduction
	2. Tropical cyclone overview for 1998
	3. Tropical cyclones affecting Hong Kong in 1998
	3.1 Severe Tropicla Storm Penny (9803) : 7-11 August
	3.2 Tropical Depression : 21-22 August
	3.3 Tropical Depression : 12-14 September
	3.4 Typhoon Zeb (9810) : 10-17 October
	3.5 Typhoon Babs (9811) : 15-27 October

	4. Tropical cyclone statistic and tables 
	5. Tropical cyclone position and intensity data, 1998
	Figures
	Fig.1.1
	Fig.2.1
	Fig.2.2
	Fig.3.1.1
	Fig.3.1.2
	Fig.3.1.3
	Fig.3.1.4
	Fig.3.2.1
	Fig.3.2.2
	Fig.3.2.3
	Fig.3.2.4
	Fig.3.3.1
	Fig.3.3.2
	Fig.3.3.3
	Fig.3.3.4
	Fig.3.4.1
	Fig.3.4.2
	Fig.3.4.3
	Fig.3.5.1
	Fig.3.5.2
	Fig.3.5.3
	Fig.3.5.4
	Fig.3.5.5
	Fig.3.5.6

	Tables
	Table 1.1
	Table 1.2
	Table 1.3
	Table 2.1
	Table 3.1.1
	Table 3.1.2
	Table 3.1.3
	Table 3.2.1
	Table 3.2.2
	Table 3.2.3
	Table 3.3.1
	Table 3.3.2
	Table 3.3.3
	Table 3.4.1
	Table 3.4.2
	Table 3.5.1
	Table 3.5.2
	Table 3.5.3
	Table 4.1
	Table 4.2
	Table 4.3
	Table 4.4
	Table 4.5
	Table 4.6
	Table 4.7
	Table 4.8.1
	Table 4.8.2
	Table 4.9
	Table 4.10
	Table 4.11




