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Post-war Regeneration

During the Japanese occupation, the Observatory was reorganised into a
meteorological department. When Hong Kong was liberated, it was found
that some of the Observatory instruments had been removed by the Japanese,
including two sets of Milne-Shaw horizontal seismographs. Some out-stations,
such as the terrestrial magnetic observation station at Au Tau, had been
destroyed in the war and urgently required rebuilding. After the war, the
Observatory was first taken over by the Royal Navy and the Royal Air

Force,'*

and acted as their meteorological forecast centre. On 1 May 1946,
the Hong Kong government resumed control over the Observatory and staft
members began to report for duty. Among them was one employee who had
been imprisoned by the Japanese invading forces. On 17 June 1946, the Royal
Air Force moved its meteorological department to Kai Tak airport, and the
formalities for the handover of control of the Observatory were completed by

the end of 1946.'%

Fig. 4.1 A 1939 group photograph of Hong [l 4.1  HFAREZBEATRF (19394F) FikX

Kong Observatory staff, taken two years before the XA 0 o (L IERE A T S

Japanese invasion. Among them were those who Bl 2 P4 3) ~ #Ck 2 A1) - K
requested to resume duties after the war: Lau Pak #GHA 1) ~ BESG (4P 2) - BIER G
Wa (third left, second row), Chi Wen Kai (first S

right, second row), Pow Ka Ming (first right, third
row), Pow Chi Ming (second left, fourth row).
Courtesy Hong Kong Observatory
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In the 20 years immediately after the war, the work of the Observatory
was concerned primarily with surface and upper air meteorological
measurements. The major components of surface observation were the same
as those before the war, and included measurements of air temperature,
atmospheric pressure, humidity, wind strength, cloud amount, cloud height,
visibility, sunshine duration and rainfall. The major breakthrough in the post-
war era was to receive meteorological messages with the wireless

communications equipment used during the war.

With dramatic increases in population and bustling economic and commercial
developments since the late 1940s, the volume of air traffic surged in Hong Kong.
High quality meteorological services, therefore, had also become important, and
there were marked improvements in such services after the war. According to
statistics provided by the Civil Aviation Department, in the year 1947—48, a total
of 113,326 passengers arrived in or departed from Hong Kong by air. The number
of aircraft landings or take-offs totalled 7,309. In 1948—49, the number of travellers
rose to 251,593 — an increase of 122% over the previous year; while the number
of aircraft landings or take-offs jumped to 16,443 — an increase of 125%. In
1949-50, 275,817 passengers arrived or departed Hong Kong by air, representing
an increase of 10%. The number of aircraft landings and take-offs totalled 22,073
— an increase of 34%. The amount of cargo loaded and unloaded in 1948-49
was 1,597 tonnes, which represented a 20% increase over 1947-1948 (total
amount was 1,334 tonnes), while the amount in 1949-1950 reached 5,893
tonnes. This represented an increase of 269% over the previous year. Regardless
of passenger or freight traffic, the rate of increase from 1947 to 1950 was the
highest for the entire 1947 to 2002 period."*® Upper air meteorological services
had gained importance after the war, and the Observatory had to respond and
change accordingly.

Towards the end of the 1940s, the Observatory co-operated with the
British military and set up an upper air meteorological observation section at
Kai Tak airport, using radar to make round-the-clock observations of wind
directions and strength.'” In 1951, this section used aircraft to carry out upper
air meteorological observations. Using the data collected, it prepared two upper
level weather charts at 2,000-foot, 5,000-foot and 10,000-foot levels, in
accordance with the standards of the International Civil Aviation Organisation
and the World Meteorological Organisation. These charts served as references
for aviation personnel. Various out-stations were set up to gather more weather
information on the Hong Kong region. In 1951, out-stations such as those at Tai
O and Port Island provided weather reports once every six hours. On 1 December
1952 and 1 January 1953, the out-stations on Waglan Island and Cheung Chau
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Fig. 4.3 Kai Tak International Airport control 4.3 BUTER RS FE RS KR AT (1988
tower and meteorological office (1988). Courtesy 1F) o Bl T TIEL b B JRF 7 ] S 52
Hong Kong SAR Information Services Department
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came into operation respectively and the staff there conducted meteorological

observations once every half hour, thus enhancing aviation safety.

The reports put out by the Observatory were not confined to local
meteorological information; they also reported on the meteorological conditions
in the Asia-Pacific region to facilitate movement of incoming and outgoing
flights. The special status of the upper air meteorological observation section
at the airport operating independently from the Observatory headquarters started
to fade out with the official establishment of the Central Forecasting Office in
1957, when the section was transferred back to the Observatory headquarters.
Since then upper air observation work has been under the control of the
headquarters. In addition to serving the aviation industry, the upper air

meteorological data is also important in public weather forecasting.

The rapid rise in population in the post-war years led to the development
of an urbanisation strategy that differed greatly from the pre-war years. The
first post-war population census carried out in 1951 gave a population figure
of 2,010,000, an increase of 91% over the 1939 figure of 1,050,000. Ten years
later, the figure increased by a further 56% to 3,130,000. The two decades in
the 1950s and 1960s saw the highest population growth rates in the entire
post-war period up to 2001.

Table 4.1 Population Growth in Hong Kong (1939-2001)

Population (10 thousand) Rate of Population Growth

1939 105 -

1951 201 +91%
1961 313 +56%
1971 393 +26%
1981 499 +27%
1991 547 +10%
2001 671 +23%

Sources:

Hong Kong Census and Statistics Department, Demographic Trends in Hong Kong 1971-82, Hong Kong
Government Printer, 1983, p. 3.

Hong Kong Census and Statistics Department, Hong Kong Annual Digest of Statistics, Hong Kong Government
Printer, 1992, p. 11.

Hong Kong Census and Statistics Department, Hong Kong Statistics 1947-67, Hong Kong Government Printer,
1969, p. 15.

Hong Kong Special Administrative Region Government, Hong Kong 2001, Hong Kong, Government Printer,
2002.

The rapid increases in population were due principally to the large numbers
of immigrants. On one hand, these people represented the economic resources
behind Hong Kong’s development. On the other hand, they imposed severe

pressure on the city’s development in the areas of housing, transport, education

Fig. 4.4 An Observatory aviation forecaster [ 4.4 RICEMTZETFIHRE F1I0EK ZE AR
briefing an Canadian Air Force crew on the weather TTHIAE 1 155 %5 KRARIL (19659F) o Frilk 45177

conditions along the flight route (1965). Courtesy B i AT I I
Hong Kong SAR Information Services Department
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and medical services. The Observatory, in tune with the structural changes in
society, also made directional adjustments to its services in the late 1950s and
early 1960s. The Observatory shifted its emphasis from serving mainly
government departments and various major institutions, to serving the livelihood
of ordinary people. The expansion of the Observatory followed closely the pace
of social development. The following description of the expansion of the

Observatory’s organisation structure may be useful for reference purposes.

Reorganisation of Structure

For the first 20 years after the war, the work of the Observatory remained
more or less the same as that before the war, as evidenced by the unchanged
organisation structure up to 1964. During this period, the main tasks were
surface meteorological observation, marine weather services, geomagnetic
measurements, typhoon warning services, etc. A lithographic press section
was set up in 1947 to facilitate the publication of research reports, indicating
that research and publication activities were gaining importance after the war.
In 1957, the Central Forecasting Office was established at the headquarters to
co-ordinate meteorological observations of all out-stations, including the Kai
Tak Meteorological Office.

From 1965 onwards, the Observatory’s structure underwent bigger changes
to embrace modern sciences and new technologies. New divisions developed
included the Geophysics Division (1965), the Training Division (1966), the
Computer Division (1973), the Air Pollution Meteorology Research Units (1980)
and the Physical Oceanography Division (1988). Such expansion was necessary
tor the Observatory to constantly keep up with the pace of new requirements.
In 1993, the Observatory was restructured into four branches: the Forecasting
and Warning Services Branch; the Development, Research and Administration
Branch; the Radiation Monitoring and Assessment Branch; and the Aviation
Meteorological Services Branch. The Forecasting and Warning Services Branch
comprised three divisions: Central Forecasting Office Operations; Radar, Satellite
and Instruments; and Special Meteorological Services and Telecommunication.
The Development, Research and Administration Branch consisted of three
divisions: Development, Research and Administration. The Radiation
Monitoring and Assessment Branch was made up of three divisions: Operation
and System Development; Training and Emergency Preparedness; and Assessment
and Observational Network. The Aviation Meteorological Services Branch was
made up of the Airport Meteorological Office (Kai Tak) and the Airport
Meteorological Office (Chek Lap Kok).

Fe 4l AEFANDERBEE (19392001 4F)

1939 105 -

1951 201 +91%
1961 313 +56%
1971 393 +26%
1981 499 +27%
1991 547 +10%
2001 671 +23%

ZORFAR -

Hong Kong Census and Statistics Department, Demographic Trends in Hong Kong 1971-82, Hong Kong
Government Printer, 1983, p. 3.

Hong Kong Census and Statistics Department, Hong Kong Statistics 1947-67, Hong Kong Government Printer,
1969, p. 15.

Hong Kong Census and Statistics Department, Hong Kong Annual Digest of Statistics, Hong Kong Government
Printer, 1992, p. 11.

Hong Kong Special Administrative Region Government, Hong Kong 2001, Hong Kong, Government Printer,
2002.
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Charles William Jeffries
AIFFUAL (1932-1941)

Ian Edward Mein Watts
A (1956-1965)

Sham Pak, Patrick
A4 (1984—1995)

Lam C//i.u-y[ng
HAZZE (2003-)

Frederick George Figg

ER (1907-1912)

Benjamin Davies Evans

HEAL (1941-1945)

Gordon John Bell
H (1965-1981)

Lau Chi-kwan, Robert
&S (1995-1996)

Fig. 4.5

Thomas Folks Claxton
RE) 115 (1912-1932)

! o
Graham Scudamore
Percival Heywood
i (1946-1956)

ml Do

John Edgar Peacock -
728 (1981-1983)

Lam Hung-kwan
HIE (1996-2003)

Directors of Hong Kong Observatory

from past to present. Courtesy Hong Kong
Observatory and Hong Kong SAR Information

Services Department
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Fig. 4.6  Group photograph of Hong Kong 6 4.6 1960 XL GIRA G I« HHEX
Observatory staff in 1960. Courtesy Hong Kong LA
Observatory
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Fig. 4.7 Group photograph of Hong Kong Observatory in 2003. Courtesy Hong Kong Observatory & 4.7 2003 FEHEXLEEHBEE G - HBEXLAESR
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In 2001, another reorganisation of the Observatory took place. The
organisation structure after the exercise was similar to the one in 1993, with
tour branches as the backbone. Sections dealing with new technologies were
added, including: the Forecast Development and System Development units
under the Forecasting and Warning Services Branch; the E-Government,
Geophysics, Time and Port Meteorological Services unit, and the Long Range
Forecasting and Hydrometeorology unit, under the Development, Research
and Administration Branch. The expansion of the Aviation Meteorological
Service Branch was most significant: new additions included the Windshear
and Turbulence Detection unit, the Aerodrome Meteorological
Instrumentation unit, and the Weather Radar and Satellites unit. The aviation
meteorological services place emphasis on aviation safety, and every eftort is
made to meet the increasing demands of the thriving air transport industry.
This structure has remained largely unchanged to 2003.

Allocation of Resources

The functions of the Observatory and its relationship with the social
development of Hong Kong can be observed from the growth in expenditure
and staff numbers, and the expansion of its organisation.””” When the
Observatory was first established in 1883, its annual expenditure was only
HK$2,740. In 1940, one year before the fall of Hong Kong, that amount had
increased to HK$136,261, a 49.7-fold increase. This was fairly in line with
the 48.3-fold growth in Hong Kong government expenditure for the same
period.

Between 1883 and 1940, the expenditure of the Observatory was
generally on an upward trend. In descending order, the years that saw the
highest expenditure increases were: 1884 (98.2%), 1890 (92.7%), 1930
(54%), 1931 (37%) and 1903 (36.6%). Within this period, there were years
that registered expenditure reductions. The years with the highest reduction
were: 1918 (-25.5%), 1891 (-22.1%), 1927 (-18.8%), 1924 (-14.9%) and
1898 (-12.6%). Of the period in question, there were 24 years that recorded
reductions and 33 years that registered increases. The 98.2% increase in 1884
was the highest on record. This was merely a reflection of an incomplete
establishment at the very beginning of operation of the Observatory in 1883.
As the establishment finally took shape, expenditure rose dramatically in 1884.
As such, the rise in the second year was not representative of the true expansion

and development of the organisation. From the expenditure’s upward trend,

R AW RE S A AL & SR A BR - PR A BB AER - B T AR
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one can see that the spectacular rises in 1930 and 1931 marked the rapid
development in the 1930s. On the other hand, the 22.1% reduction in
expenditure in 1891 was due to the structural adjustments to the previous
year’s dramatic increase of 92.7%, and was not suggestive of the year being
part of the period of major expenditure reduction. The reduction of expenditure
in 1918 (-25.5%), 1924 (-14.9%) and 1927 (-18.8%), however, truly reflected
the expenditure cuts suffered by the Observatory. On the whole, the
Observatory accounted for less than 0.3% of Hong Kong’s total public spending

in a given fiscal year — a very small fraction indeed.

The pace of development of the Observatory was far quicker in the post-
war period. Generally speaking, both spending and staft numbers were on a
rising trend in most years. There were only four years with reduced expenditure:
1958-59 (-10.6%), 1966—67 (-1.8%), 196768 (-9.7%) and 2000-01 (-1.3%).
All the remaining years showed expenditure growth. The highest increase in
expenditure was registered in 1946—47 (870%). The other years with substantial
expenditure growth were, in descending order, 1947-48 (81.3%), 1948—49
(46.1%), 1957-58 (44.7%) and 1979-80 (40%). In 1945—46, immediately after
the war, expenditure only amounted to $11,339, as the Observatory had yet
to resume all its services. This sum was equivalent to 10.3% of the expenditure
of 1946—47. Thus the expenditure of 1946—47 of HK$109,987 is used as the
baseline to evaluate the expenditure growth trend of the Observatory. The
amount rose to HK$221,296,000 in 2001-02, a 2,012—fold increase. This is
slightly below the 2,344-time increase in Hong Kong’s public spending for
the same period. For the 56 years between 1946—47 and 2001-02, the annual
average rate of increase is 15.7%. This rate is almost a perfect match of the
15.9% growth rate registered in public spending. The scale of development
of the Observatory is very much in line with the overall growth of Hong
Kong. The years with expenditure cuts could be considered as due to structural
adjustments. As an example, the reduction in expenditure in 1958-59 was in
response to the 44.7% increase of 1957-58, and not really a cut in resource
allocation. What is noteworthy was that the 9.7% reduction in the year of
social turmoil in 1967—68 was due to the overall political atmosphere prevailing
at that time. In that year, total public expenditure of Hong Kong fell by 2.2%

as compared with the previous year.

Since its inception in 1883, the annual expenditure of the Observatory
accounted for less than 0.3% of public spending — a minuscule percentage. It
1s hard to believe that weather information, which is so important to the daily

lives of people in the present day, could cost so little. The economic benefits
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derived from the Observatory’s services are very great. As it represents only a
very small proportion of the total public spending, the rate of increase or
decrease in its funding did not always follow that of the overall government

spending pattern.

Looking at staffing levels, the increase in staff numbers was not as
conspicuous as the growth in economic resources.””! Before the war
commenced, there were only 24 principal officers (excluding low-ranking
staff). This represented just an increase of 100% over the 1884 figure of 12.

The increase was far below the increases in expenditure over the same period.

The growth of staffing levels was higher in the post-war years. From a
tigure of 24 in 1947, the staft numbers increased to 217 in 1980 — a nine-fold
increase. Although the increase in percentage was rather insignificant relative
to the growth in public spending, the staff size nevertheless had become much
bigger than before the war. The procurements of advanced meteorological
instruments and the introduction of modern operational procedures that
characterised the expansion of the Observatory’s services probably explains
why the growth in manpower was not comparable with the rate of increase in

expenditure.

Urban Construction

Meteorological data had a decisive influence on Hong Kong’s urban
construction. With the rapid rise in population after the war, the primary
concern in Hong Kong’s urban development was to exploit usable land
resources effectively. For Hong Kong, a city desperately short of land resources,
it was no easy task to level an area of land and reclaim part of the sea to build
skyscrapers. Examples of construction projects that needed meteorological data
include the consideration of the effects of storm surges to optimise the depth
of'sea to be reclaimed and the materials to be used, both of which were closely
related to the construction costs; and the estimation of possible maximum wind
speeds in building skyscrapers so that they can withstand the passage of typhoons
in summer. Thus, vital meteorological data such as the directions and strength
of typhoons passing through Hong Kong over the years, the impact on the coast
of rising sea levels caused by storm surges and the rainfall distribution were all
indispensable for the construction of the city. The records made by the
Observatory on wind directions, speeds and strength on the passage of each

typhoon, and the regular reports issued on rainfall distribution and tides, became

F 4.2 FHERLAEINMRBEFED (1957-2002 4F)

1957-1960 369 16 1,686
1961-1965 578 55 2,700
19661970 608 100 5,600
1971-1975 664 194 18,739
1976-1980 682 179 28,470
1981-1985 2,205 710 209,341
1986-1990 2,660 752 245,647
1991-1995 4,040 962 925,547
1996-2000 4,752 1,138 1,505,226
2001-2002 1,718 316 441,971

Hawt 18,276 4,422 3,384,927
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important reference materials for infrastructure projects and the construction
sector. These data sources have become a prerequisite to the massive scale of

infrastructural development undertaken since the end of the 1960s.'>

Table 4.2 contains statistics on the various meteorological data services
provided by the Observatory. Some of the services required the payment of
fees. Judging from the increasing incomes that were matched by rising number

of enquiries, it shows that such data have a certain practical value.

Table 4.2 Statistics on External Services Rendered by the Observatory (1957-2002)

Total Number of Enquiries | Number of Charged Enquiries | Revenue (HKS$)
369 16

1957-1960 1,686
1961-1965 578 55 2,700
1966—-1970 608 100 5,600
1971-1975 664 194 18,739
1976-1980 682 179 28,470
1981-1985 2,205 710 209,341
19861990 2,660 752 245,647
1991-1995 4,040 962 925,547
19962000 4,752 1,138 1,505,226
2001-2002 1,718 316 441,971

Total 18,276 4,422 3,384,927
Source:

Internal records of the Hong Kong Observatory.

Tidal Predictions

In the nineteenth century, data on the ebb and flow of tides were essential to
fishermen and seafarers. Before the establishment of the Observatory, reports
on tides were provided sporadically, mainly by private companies. Systematic
reporting in newspapers of tidal predictions can be traced back to the late
nineteenth century. The Nautical Almanac Office in London, making use of
the tidal data collected by the automated instruments installed at the Marine
Police base in Tsim Sha Tsui, provided forecasts of Hong Kong’s daily
maximum and minimum tidal heights for the coming week."” It also listed
the areas in Hong Kong with the highest and lowest tides, so as to reduce the

risks faced by ships mooring and fishermen going out to sea.

The earliest use of electronic technology to measure the ebb and flow of
tides was in the 1940s when the British Oceanic Institute installed electronic
tide recorders to measure the tides. In January 1951, Hong Kong set up its

own automatic tide gauges at the Arsenal base for the first time. In October

Fig. 4.8 Tsim Bei Tsui Tide Station (2000).
Courtesy Hong Kong Observatory
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Fig. 4.9  Waglan Island Tide Station (1993).
Courtesy Hong Kong Observatory
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1952, the instrument was moved to North Point and later to Quarry Bay.
The purpose was to observe the pattern of tidal flows and the structure of the
mean vector. These automatic tide gauges were a great help to land reclamation
projects. Examples include the Eastern District reclamation project on Hong
Kong Island in 1950, and the reclamation works carried out at Tolo Harbour
and Sha Tin New Town in 1970s. In 1983, the Observatory conducted research
on tides, based on the analytical methodology developed by the Canadian
Marine Institute. By 1987, Hong Kong officially employed computer

programmes to predict the distribution of tides.

The Observatory periodically disseminates the tidal data collected from
selected locations along the coast as reference materials to relevant departments
and private companies. Information provided includes the daily highest- and
lowest-tide readings, the daily tide times at selected locations, storm surge
conditions during the typhoon season and the mean sea levels. With
observations carried out at regular intervals over a long period, the Observatory
makes use of the storm surge data accumulated to make predictions on the
‘super’ storm surge that happens once every 50 years. This is important

information for reclamation and construction projects.

Tide stations have been established since the 1950s to cater for the
development needs of the city. They provide tidal and storm surge data for land
reclamation works, ensuring that reclaimed land complies with safety standards
while attaining maximum economic efficiency. In the 1950s the tide stations
were situated mainly on the eastern side of Hong Kong Island, such as at North
Point and Quarry Bay, and also at Tai Po Kau in the New Territories.”* In
1975, following the development of the Sha Tin New Town, Ma On Shan and
Sai Kung, new tide stations were established in Sha Tin, Ma On Shan and Ko
Lau Wan. To observe the storm surges associated with typhoons and making
measurements at the highest sea level point, stations were set up at locations
close to the coastline such as Waglan Island, Mui Wo, Cheung Chau, Sai Kung,
Tuen Mun and Yuen Long. From 1986 onwards, there were a total of nine tide
stations and they were situated at the Royal Navy base at Tamar, Quarry Bay,
Ko Lau Wan, Tai Po, Tsim Bei Tsui, Lok On Pai, Tai O, Chi Ma Wan and
Waglan Island. Due to advances in computer technology, it is now possible to
make use of the records on wind speed, wind region, strength and wave heights,
and the interrelationship between these elements, to predict wave heights and
sea conditions. To carry out tidal measurements, it is no longer necessary to
have tide stations located at all principal development districts. As at 2003, the
six principal tidal observation locations are: Quarry Bay, Tai Po Kau, Joss House
Bay, Waglan Island, Tsim Bei Tsui and Shek Pik.
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Hydrometeorology

Hydrometeorological observations have a decisive role in the conservation and
allocation of water resources. Hydrometeorology is mainly concerned with the
analysis of the different states of water — water vapour, liquid water and ice —
that enter the atmosphere from the oceans, the land, animals and plants through
evaporation and transpiration, and eventually return to the earth’s surface through
a series of processes. Since the end of the twentieth century, the most important
contribution made by local hydrometeorological research has been to ensure
the safety of people in their daily lives. As 60% of Hong Kong is made up of
hilly terrain, loose materials on the slopes due to wind erosion will, after severe
rainstorms, subside rapidly as loose rubble and soil, and can cause the collapse of
large areas of surface rock."® The risk is particularly high during storms in the
colluvium belt of hilly areas where granite rocks come into contact with volcanic
rocks."® Thus, rainfall distribution, rain forecasts and warnings, are all indispensable

in landslide prevention.

Apart from being closely related to the prevention of landslides, rainfall
data are also linked to the allocation of fresh water resources. Since 1862,
when the Hong Kong government planned to build reservoirs to store rainwater
as the principal source of drinking water for Hong Kong people, calculations
were carried out after the wet season (May to October) to work out the
annual rainfall, the reservoir storage levels, water from subterranean sources
and the flow rates from streams so as to plan a timetable of fresh water supply
for the following year. In years when abnormally low rainfall was registered,
the government would implement water restriction measures from November
to April the following year. This was to ensure that Hong Kong’s drinking
water storage would be adequate to meet the basic needs of its people before

the arrival of the rainy season.'”’

In the 1840s, reports of rainfall in the newspapers placed emphasis on a
description of the rainy conditions and the duration of rain without giving an
account of the amount of rainfall. By the 1850s, some sporadic figures on
rainfall amounts were found. In 1906, the Observatory set up at Tai Po Police
Station the first rainfall out-station and found that the recorded rainfall there
differed from that recorded at the headquarters in Tsim Sha Tsui by 20%."
Atfter 1910, more rainfall out-stations were set up and they were usually located
at police stations in the New Territories and at voluntary organisations. In the
1930s, the pressure on fresh water supply due to population growth forced
the government to assess the rainfall situation in major reservoirs. In 1938, the
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Fig. 4.11 Rainfall measurement performed 6 4.11 1964 “FFHAF =M NIIEN -

manually in 1964. Courtesy Hong Kong SAR B i1 B R I I A 5
Information Services Department
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Observatory co-operated with the Waterworks Office of the Public Works
Department (now the Water Supplies Department) to collect rainfall data in
major reservoirs. They were Tai Tam, Tai Tam Tuk, Pokfulam, Aberdeen,
Wong Nei Chung, Shek Lei Pui, Kowloon and Shing Mun reservoirs (see

Table 4.3 for statistics on rainfall stations).

Table 4.3 Statistics on Rainfall Stations — Hong Kong Observatory (1906-1939)

1906—-1909 1 Tai Po Police Station
1910-1913 2 Tai Po Police Station, Botanical Garden
1914-1928 3 Tai Po Police Station, Botanical Garden, Matilda Hospital
1929 4 Tai Po Police Station, Botanical Garden, Matilda Hospital, The
Royal Hong Kong Golf Club (Fanling)
1930 5 Tai Po Police Station, Botanical Garden, Matilda Hospital, The
Royal Hong Kong Golf Club (Fanling), Naval Hospital
1931-1936 4 Tai Po Police Station, Botanical Garden, Matilda Hospital, The
Royal Hong Kong Golf Club (Fanling)
1937 8 Tai Po Police Station, Botanical Garden, Matilda Hospital, The

Royal Hong Kong Golf Club (Fanling), Cheung Chau Police
Station, Sai Kung Police Station, Lok Ma Chau Police Station,
Ping Shan Police Station

1938-1939 20 Tai Po Police Station, Botanical Garden, Matilda Hospital, The
Royal Hong Kong Golf Club (Fanling), Cheung Chau Police
Station, Sai Kung Police Station, Lok Ma Chau Police Station,
Ping Shan Police Station, Victoria Peak, Pokfulam, Aberdeen,
‘Wong Nei Chung, Tai Tam, Tai Tam Tuk, Kowloon Reservoir,
Shek Lei Bui, Shing Mun No. 1, Shing Mun No. 2, Shing Mun
No. 3, Yuen Long

(Remark: The rainfall stations did not include the Observatory headquarters)

Sources:

Hong Kong Observatory, Meteorological Observations Made at the Hong Kong Observatory in the Year 1908, Hong
Kong, Noronha & Co., 1909.

Hong Kong Observatory, ‘Report of the Director of the Hong Kong Observatory’, Hong Kong Government,
1907-1940.

Hong Kong Observatory website, <http://www.hko.gov.hk>

With the increased number of rainfall stations and a wider area of coverage,
the frequency of data transmissions to the Observatory headquarters also went
up. In addition to better understanding the weather conditions in the difterent
districts, it was also helpful in forecasting the occurrence of severe rainstorms.
After the war, the network of the rainfall stations reached Sai Kung to the
east, Tai Tam to the south, Ping Shan to the west and Lok Ma Chau to the
north. The locations for collection of rainfall data concentrated on the fisheries
and agricultural regions so as to provide the farmers with more information
on farmland irrigation and flooding. In addition, in the 1950s and 60s, the

authorities had also built many rainfall out-stations in the vicinity of the planned

TR L )
Fig. 4.12  Precipitation alarm (1972). Courtesy
Hong Kong SAR Information Services Department
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Fig. 4.13 Automatic rain gauge (1972). Courtesy
Hong Kong SAR Information Services Department
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reservoir sites. In 1952, there were 50 rainfall out-stations in Hong Kong. By
1969, the number had increased to 122, with a total of 154 rain gauges — the
year with the highest number of rain gauges on record. In 2001, 65 rainfall
stations were in operation. Forty-six of these stations were manned and the
remaining ones were automatic stations. In 2003, the number of rainfall stations
has already reached 90. Some of these stations are operated by voluntary
associations, religious groups and schools. They regularly send rainfall records
to the Observatory for analysis. The dense network of rainfall stations copes
well in monitoring the rather uneven distribution of rainfall in Hong Kong.

Their data also help to improve the exploitation of the city’s water resources.

Table 4.4 Rain Gauges and Rainfall Stations — Hong Kong Observatory (1952-2003)

1952-53 50 =
1959-60 92 —
1969-70 154 122
1979-80 130 98

2003 108 90
Sources:

Hong Kong Annual Departmental Report by the Director, Royal Observatory, for the financial years 1952-53,
1959-60, 1969-70, 1979-80, Hong Kong, Government Printer.
Internal records of the Hong Kong Observatory.

Methods of rainfall measurement include the use of measuring cylinders
to directly find out the amount of rainfall collected, and the use autographic
rain gauges such as the tilting-siphon and the tipping-bucket rain gauges. In
the late 1970s, the technology for real-time transmission of rainfall data to the
Observatory headquarters became available. Today, in addition to real-time
rainfall data from its own network, the Observatory can also access real-time
rainfall data from a network of automatic rain gauges operated by the

Geotechnical Engineering Office through computer links.

The rainfall data were disseminated via weather bulletins released by the
Observatory. After collation, the data were used to produce regional rainfall
distribution charts and published in the Monthly Weather Summary. Records of
rainfall stations, in particular the annual rainfall data, were published in the
Summary of the Hong Kong Meteorological Observations, Surface Observations in
Hong Kong, Meteorological Results Part I and Hong Kong Rainfall and Runoff.
Besides, an independent research report is prepared for each severe rainstorm

to find out the relationship between rainstorms and the weather systems.
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Hong Kong Observatory, Meteorological Observations Made at the Hong Kong Observatory in the Year 1908, Hong

Kong, Noronha & Co., 1909.
Hong Kong Observatory, ‘Report of the Director of the Hong Kong Observatory’, Hong Kong Government,

1907-1940.
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In 1997, the Observatory developed a ‘nowcasting’ system and a rainstorm
warning system SWIRLS (Short-range Warning of Intense Rainstorms in
Localised Systems). In essence, SWIRLS makes use of the data captured by
the Doppler weather radar within a 256-km radius of Hong Kong, satellite
cloud images, local surface rainfall data as well as parameters of atmospheric
stability to predict the movement and development of rain areas for the next
three hours."™ After considering the short-term objective rainstorm forecasts,
rainstorm warning signals will be issued as and when necessary. The new
system reduces the chance of false alarms, thereby raising the awareness of the
public to mitigate unnecessary casualties caused by landslides and flooding.
The new system also addresses the needs of economic activities in Hong Kong

by minimising disruptions due to false alarms.

The Observatory was not only tasked to perform detailed analysis and
forecasts of rainy weather, it was also occasionally invited to play rainmaker
during dry spells. In 1954 and 1955, the Observatory performed detailed research

into man-made rain, such as dry ice seeding, silver iodide seeding and water

Fig. 4.14 A SWIRLS rainfall warning system # 4.14 REIHEATRINE SRS (SWIRLS)
product, for rainfall nowcasting. Courtesy Hong TERRATIE T S T o BRI GRS
Kong Observatory
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1952-53 50

1959-60 92 =

1969-70 154 122

1979-80 130 98
2003 108 90

Hong Kong Observatory, Hong Kong Annual Departmental Report by the Director, Royal Observatory, for the Financial
Years 1952-53, 1959-60, 19691970, 1979-1980, Hong Kong: Government Printer.
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seeding. In May 1954, it once attempted the dry ice seeding method to make
rain in the skies over the catchment areas of Shing Mun and Kowloon Reservoirs.
Planes were employed to drop dry ice on the large cumulus clouds and spray
water on the relatively smaller warm cumuli. This experimental programme
was suspended as a result of heavy rainfall in June that same year. In January and
April 1955, the Observatory sent out planes to Victoria Peak and Mount Gough

1 Unfortunately,

and attempted to create rain by spraying water on the cumuli.
the exercise was unable to increase the rainfall for the year.'! In 1963, Hong
Kong was in the grip of a severe drought and the Observatory once again
adopted the dry ice seeding method and spread dry ice at a height of 7,000 feet

over Cheung Chau. The result, too, was unsuccessful despite repeated attempts.

From the latter half of the nineteenth century to the mid-twentieth
century, collection of rainfall data mainly served the purpose of reservoir
building, of facilitating irrigation for agricultural regions and fisheries in the
New Territories, and of flood prevention and warning. The rainfall records
and regional rainstorm warnings in the 1960s were aimed at reducing the impact
of heavy rainstorms on densely populated urban areas and on crudely built
structures. Warnings related to rainstorms ranged from landslide warnings, flood
warnings and colour-coded warnings to represent difterent rainfall intensities,
with the ultimate aim of minimising the impact of heavy rainfall on slopes and
densely populated areas. Some practical research projects were initiated; for
example, the making of artificial rain to meet water needs, the control of
drinking water quality, the rendering of assistance in selecting sites for new
reservoirs, as well as the development of new technology to forecast the time
and place of rainfall. They were all closely related to the daily lives of people.
With improving economic conditions in the late twentieth century, the focus
of hydrometeorology was on the development of modern technologies, research
and the application of new instruments. Radars, satellites and the dense network
of automatic rainfall stations have enabled significant improvements in the
accuracy of rainfall monitoring. At present, although hydrometeorologists have
not yet mastered completely the technology of forecasting rainfall, difficulties

will become surmountable with modern technologies.

New Developments With the New Airport

After the 1960s, the Observatory’s aviation meteorological services mainly
catered for the needs of the aviation industry, airlines and aviation personnel,

as well as fulfilling obligations to international aviation organisations to provide

AR 2 AR VKR (dry ice seeding) ~ MUALERFEFN (silver iodide
seeding) KKFER (water seeding) » 1954 4% 5 A R & & E Rl AEI MK 98 &L
HEZK SR/ [ AY 122 » ) TR AE K R OB 3 4508z DK B 1] Sl /) 14 Wiz o 22 i
SPK o % alBRET I FE AR 6 H KEREM M - 19554E1 H 4 H > EIRFghn 2
O SRR L - P R S /K Oy SR AT - 100 Al i oK BEH h 4 A R
o100 1963 MR > R I RZ UK 5 I AE R 7000 I 22 Hdfi iz oK
A B

TR E AP TR R A TR AR K - S A UR
SETE M R PR T A - BT EOR R E o 1T 1960 AR AR T ACER S b
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SO I PR IAIRE i - KRB B B O P B 2 SR R - BRI
TR BEY SN VR AR A 3 [ 1 1B S AR o —SEE PRI SE TAF > TR SR
N TR LIRSS ~ PRI ACE &~ 1h K P88 bt ~ B 00 T B ] [
AR S - BB TT R B A s BB AR o AR > AIEARIRBIRGE
TR SCSR 5 1Y) 5 e 2 B (TR TP AT A B 8%~ WIS JORTRRAER OB £ > T3 ~ W2
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weather reports, route and aerodrome forecasts. In the mid-1970s, a new
dimension emerged — preparation for a new airport. When the government’s
proposal to build a second airport was announced, the choice of a site came

under close scrutiny from all quarters.'®

In 1973, the Civil Aviation Department engaged Ralph M. Parson Co.
to perform a comprehensive and long-term evaluation of the development of
the aviation transport system in Hong Kong. Between 1973 and 1975, that
company inspected 20 sites which included Nim Wan, San Tin, Channel
Water, Cheung Chau, Lamma Island and Chek Lap Kok to look for the best
site for the new airport. The consultants considered the major issues of
construction costs, economic benefits, environmental factors, aviation safety
and regional development, and came up with the conclusion that Chek Lap
Kok was the best site for the new airport. In 1975 to 1977, the Aviation
Advisory Board conducted further research on the consultants’
recommendation. In 1979, the government formally began to plan for the

development of northern Lantau Island.'® In the same year, the Observatory

Fig. 4.15  An aerial view of Chek Lap Kok 4.15 1980 4F i R Y A5 45 5 - [ o

Island, before its reclamation. A temporary ST L TE R B SR R o 2 A A T R bt
meteorological station was located at the top of the BRI A 5

hill (1980). Courtesy Hong Kong SAR
Information Services Department

Fig. 4.16  Hong Kong Observatory staff making
weather observations at the Chek Lap Kok
temporary meteorological station (1979). Courtesy
Hong Kong SAR Information Services Department

Fig. 4.17  Chek Lap Kok airport was officially
opened in 1998. Courtesy Hong Kong SAR
Information Services Department

o = ‘L

4.16 KB Yt B TE R 1 B RFR R 0 17

KRN (19799F) o B ik T i R 7 1]
ERFE

417 KWL R A 185 5 1998 4FIE
H o B AT I i L A S A 5




Modernisation of the City

[\
[®))
e}

set up a meteorological station at Chek Lap Kok to carry out observations of’
weather, marine conditions, turbulence, windshear, etc.!®* Between 1979 and
1982, the Observatory published research reports on the meteorological
conditions at Chek Lap Kok and the nearby region.'* Concurrently, the Royal
Air Force was responsible for making windshear observations in Chek Lap

Kok, collecting climatological data to ensure safety at the new airport.

Since the opening of Chek Lap Kok airport in July 1998, questions have
been raised regarding the safety of aircraft landing and taking off. Of most
concern is the issue of windshear. Windshear refers to the encountering in
flight of'a change in wind direction or wind speed, which leads to a change in
headwind. This change affects the lift of the aircraft and causes the aircraft to
divert from its intended flight path. If windshear occurs during landing or
take-off, a pilot has to take corrective action, or else the plane may land
prematurely, overshoot the runway or result in take-off failure.'*® Windshear
can be caused by many factors such as strong winds passing hills, sea breezes,

low-level jet streams, strong monsoon winds, tropical cyclones, thunderstorms,

cold and warm fronts, etc.'” Windshear that occurs at Chek Lap Kok airport

Fig. 4.18  Situated in the centre of the city, Kai [ 4.18  OLFATIT 00 1 19 BRI B i 7 > i
Tak International Airport had its runway built into @R E B EESKR - GEES - E
the sea, making it prone to accidents during adverse 19934FERYZEEBEI o B4 1T I 00 I
weather conditions. In 1993, an aircraft overshot JEREE

the runway and ploughed into the harbour. Courtesy
Hong Kong SAR Information Services Department

H 1998 4% 7 H R WL o5l A 35 (E RO DAAR > TR Z2 2 —
B2 BB > T R 2 B R D) 8 (windshear) R RE o JE\D) 55 R 48 A AE
FRAT 1 148 3 JL o) Bl J B > 5 | B0 RS o SR SRR T ) > (AR
et e S AT LA o A EUCE) SATE MR TR IR B A B RTAL ZEE H B8 r R B > 5 )
P e B~ OB E SR AR o 10 SR U M E A R EAEYOA L
JR R R L ~ L ~ A2 TR~ SRR, - B SRUTE - R AN RS o1 (iR
T IR R B B R D) B > K 2 e WIOBORE 35 7 T 1 B L IR P 968 L B o e
FA UL L B BE M - i i ) LUV 4B 48 900 K » 8 IRV A5 /NP 151 L (%9
SEIA28 ) BLL E AR R - SRR - R IR e T O ML LR IRE e
DR AL BB A A i A b > mTRE B A AR R D)8 B I (turbulence) o 1

A A IS I R 956 A E - 165028 F - e G AR A N T > 4%
PRI E o —E R AR LR D) B A M SR G SR A M R 5 A7 B R A
W35 B 1998 AFHAELAAE » B8 E AR - B 5 K B A BEASHE ] A # 22 o
19994 8 H 23 H & HIRAEZ4F 8 H 22 H # MW WML 3 58 211 215
ZEHEARAR o IRER AR VR DA o B A RS SRR R 17% o 70 BRI R
AR > A5 TR B IEREA E o HEZ A RTEEE 2001 4E

Fig. 4.19  Chek Lap Kok airport meteorological [ 4.19  FRE AR RIE (2002 4F) - il
tower (2002). Courtesy Hong Kong Observatory KX EHFE
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are mainly caused by strong winds blowing across the hills of Lantau Island to
the south of the airport.'® The hills on Lantau Island are steep, with the
highest mountain reaching a height of over 900 metres above sea level. When
winds with wind speeds reaching 15 knots (equivalent to 28 kilometres per
hour) or above blow from the east, south-east, south or south-west over the
hills on Lantau Island, windshear or turbulence may occur at Chek Lap Kok

airport at the northern part of Lantau Island.'®”

Chek Lap Kok airport has an area of 950 acres; 650 acres of which lies on
a reclaimed island. Due to its unique geographical location, it has long been
suspected that the frequency of windshear will be higher than other regions.
Since the Chek Lap Kok airport commenced operation in 1998, reports on the
windshear frequency differ significantly between government and non-
government sources. On 23 August 1999, the Sing Tao Daily reported the crash
of a China Airlines passenger plane on the previous day while landing at Chek
Lap Kok, killing three people and injuring 211 others. It claimed that since the
opening of the airport in 1998, the frequency of windshear occurrence was
17%."" There were similar reports from other sources and widespread discussions
ensued on the appropriateness of the new airport site. This reported figure was
considerably higher than the official figure released in 2001 on windshear
frequency. According to government statistics, between August 1998 and
December 2000, there were 636 windshear events in the air space near Chek
Lap Kok airport. The figure represented 0.15% of total number of inbound and
outbound flights during the two-and-a-half-year period. Since the airport was
opened, 29 flights had to abort landing due to windshear. Five of the aircraft had
to fly to other airports and the remaining 24 planes were able to land successtully
on a second attempt.'”! For the three-and-a-half-year period between August
1998 and December 2001, the Observatory reported in 2002 that the windshear
frequency was one for every 700 flights, which worked out to 0.14% of the total
inbound and outbound flights. For every 2,500 flights, there was one reported
incidence of severe turbulence — equivalent to 0.04% of the total inbound and
outbound flights."”” The windshear figures of the Observatory for 2001 to 2002
came primarily from flight reports, which might have differed from the actual
figures. However, according to the Observatory’s statistics for the period from
1998 to 2002, cases of strong winds (wind speed of 41 to 62 kilometres per
hour) represented only 0.31% and cases of gales exceeding 63 kilometres per
hour accounted for a mere 0.03%.'”® Based on these statistics, it would be
impossible for windshear to occur 17% of the time. Actually, for a city like
Hong Kong that is short of land resources, to find a site for the new airport that
is free from windshear is virtually impossible.

T A B RIS R S Rk S AR 2 —— R E O BRI ARG RUT B 2 4Rk (B
1998 4 7 H 2 2000 4F 12 F [#]) Mot o5 il 7 B4 2= ol b JRLD) 8 i #2636
o0 KNG B AUIERY 0.15% 5 RIUF LAZE LA 29 B A 6 1H 25 o 2 v 2 R D) 38 5
BEEAEE » b 4 PRI Ty - R 25 BUAE R IR o 7 RCATE
2002 AR HETE 1 1998 4F 7 A & 2001 4F 12 AR 34K » & 700 BEfiHEA —
Fb Rt i B R - A4k T FEAY0.14% 5 B2, 500 LA A — Mk iR
W ZE T > KNG HE RIS TIER 0.04% - 172 BESRRSCA EE 2001 F 2002 4F
ARRISE M A8 - A AR > BUE R RIS BT e 5 - (R
RIERICH 1998 2 2002 4E7E 75 A B35 1 18 AL Rt A0 8% (R F 41 2 62
ANH) FAEREA0.31% > BRI 63 24 B ZURFEMKE 0.03% » 17 Al ifEfd
JEL D)5 5 A O SHAR R W] RE R 17 % o VB BAE AT RIS 8 L B IR R AR 78 2 1 T
K AR A RV L R - TR AR ATREREE -

FHEE TR 22 28 UL - KOCH RAERSS RO - TERG Tk B2 08

T D)5 ) s > D B R EIRAE SR o 1996 4F - KICHBTERMIR L%

—EBAR B R B 2 ) KA #E (Doppler weather radar) » s%f&#5 7 5 B 7 HI
R 2% ~ BRI SE 5 REAY JE I o174 S5 (e RBLIL ) VD W e/ NIg > RSB %

Fig. 4.20 Observatory staff carrying out [ 4.20 KA H 1 AR P 15 SR R A T

meteorological observations at the Chek Lap Kok KN (2002 4F) o BEER XA
Meteorological Station (2002). Courtesy Hong

Kong Observatory
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To improve aircraft safety in take-oft and landing, the Observatory had set
up, long before the opening of the airport, various instruments in the vicinity of
the airport to measure windshear and to improve the windshear alert system. In
mid-1996, the Observatory installed a US-made Doppler weather radar at Tai
Lam Chung. The radar was able to detect automatically windshear caused by
systems such as thunderstorms and tropical cyclones.'”* At Sha Lo Wan and Siu
Ho Wan on Lantau Island, the Observatory also installed wind profilers to measure
the winds at different heights in the lower atmosphere to provide information
on vertical windshear. In addition, the Observatory also established anemometer
stations near the airport. They included Sha Chau, Tai Mo To, Siu Ho Wan, Yi
Tung Shan, Nei Lak Shan, Sham Wat and Tai O. The Observatory made use of
the wind direction measurements and wind speed data to study how terrain
affected the air currents over Chek Lap Kok airport and to calculate terrain-

induced low-level windshear.

In 2002, the Observatory deployed two weather buoys in the waters
about one kilometre west of Chek Lap Kok airport. The weather buoys collect
meteorological data on wind, air pressure, temperature and relative humidity;
and provide meteorological information over the waters for evaluation of
windshear events. Weather buoys are able to detect windshear caused by sea

breezes from the west earlier than land-based automatic weather stations.

In August 2002, the Observatory completed the acceptance testing of a
Doppler Light Detection And Ranging (LIDAR)) system. The LIDAR is located
near the centre of Chek Lap Kok airport. Through a laser beam, the system
detects the movement of aerosols in the air and monitors the occurrence of

windshear and turbulence on the two runways even when there is no rain. '

In the four years between 1998 and 2002, the number of aircraft landings
and take-offs rose by an average of 5.1% per annum. The figure increased from
164,072 in 1997-98 to 197,743 in 2001-02. During the same period, the air
passenger numbers grew by an annual average rate of 4.4% — rising from
27,288,882 to 32,117,879; while airfreight volumes grew by an average of 4.5%
and increased from 1,795,740 tonnes to 2,119,620 tonnes. These figures show

clearly the immense potential of Hong Kong’s aviation transport industry.'”®

Environmental Monitoring

In the 1950s and 60s, Hong Kong’s processing industries were developing

rapidly. Some commercialised and industrialised districts were heavily populated
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and became urban pollution sources. The population at that time was fully
engaged in developing the economy, without paying due attention to the
protection of the environment. But when the economy was thriving, the
public who had become well to do began to worry about the health hazards
posed by environmental pollution. The widespread fears in the mid-1980s
about the building of a nuclear power plant at Daya Bay, Guangdong, were
symbolic of the struggle between economic development and personal safety.
The Observatory’s radiation monitoring work has played an important

reassuring role in allaying public fears.

Radiation Monitoring

The fact that the Observatory was tasked with monitoring the radiological impact
of the Guangdong Nuclear Power Station at Daya Bay had its historical origins.
Back in June 1958, the Observatory, for the first time, measured the level of
atmospheric radioactivity. This aim was to monitor the eftects of atmospheric

nuclear testing in the 1950s on air quality."”” The findings were presented in the

Fig. 4.21  Guangdong Daya Bay Nuclear Power 4.21 JEFRKGEZ LI (2002 4F) o 7tk
Station (2002). Courtesy Hong Kong Observatory KGR

o 5 B 3

B SR A TR A R ) BR S B ) A ol RS B B R A HURE SR TR A - 1958
FEOA KA H EET KR TR & BB - F A B H19504R Uzl
ZERERALE 7 BRI G AE R SCA AR CRE ) #K > DIit
A SR SRR DTN B - 55— 07 a2 BB B E i RS 5 & (Puna
Observatory) L E Sk EECEL o178 19604F K 3L E 114 i 5o B 0 AR A S o3 B T 14
Jn w7k B K BRSPS BE B o B 1961 A 4h A L AR il b BURAS (149 75 7
RALHAT

Lo R — LA 2.2 I A B T A AR A 0 ARl JP 22 SRR A

2. FIH—HL20 B ES > BEdEm K > A48 /DRFEE R
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3. A 24 /N B FHMBR AR BRA o
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Fig. 4.22  Lingao Nuclear Power Station (2002). 4.22 HMEEG (2002 4F) o BIEX LG
Courtesy Hong Kong Observatory e
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Meteorological Report, published by the Observatory, for research use by the World
Meteorological Organisation. The findings were also sent to the Puna Observatory
in India for comparison with its local findings.'”® In 1960, apart from atmospheric
radioactivity monitoring, the Observatory also undertook radioactivity
monitoring of rain and drinking water. In 1961, sample collection at the King’s

Park Radiation Monitoring Station followed the procedures below:

1. Use a fibreglass filter with a diameter of 2.2 inches to collect

air samples.

2. Fill a 20-inch diameter container with half an inch of water

and collect airborne particulates once every 48 hours.

3. Collect samples of rainwater from rain gauges once every
24 hours.

4. Collect drinking water samples from water taps in

Kowloon Peninsula.

The samples were sent to the radiology unit at Queen Mary Hospital for
testing. In 1965, the scope of monitoring included gross gamma radioactivity

and caesium-137 radioactivity concentration level measurement.

Fig. 4.23  Staff carrying out a radioactivity check [6 4.23  “LAEA A IE 27 1 & HET T i1 1%
on imported livestock (2002). Courtesy Hong Kong (2002 4F) » H#EK LA
Observatory

Fig. 4.24  Radiation measurement instruments [ 4.24  FA-AAEEHE A (2002 4F) o B
at the King’s Park Meteorological Station (2002). R OWEE
Courtesy Hong Kong Observatory
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Fig. 4.25  Mobile Radiation Monitoring Station [E 4.25 BEFHERTEIH (2002 F) o X
(2002). Courtesy Hong Kong Observatory WERFE
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In 1983, when the decision to build the Daya Bay Nuclear Power Station
was made, residents of Hong Kong were deeply concerned with safety. A
background radiation monitoring programme was implemented as a result.
The objective was to determine the baseline radiation level before the Daya
Bay Nuclear Power Station commenced operation, and to evaluate the changes
in radiation levels after the nuclear power plant started to operate. Major
components of the programme included measuring the ambient gamma
radiation level, and the alpha, beta and gamma radioactivity levels of the
environmental samples. For this project, the government allocated an initial
sum of HK$2 million for equipment procurement. In 1985, samples collected
were limited to drinking water, inter-tidal sediments, soil and seawater.'” In
1987 the scope of the monitoring programme was expanded to cover measuring

the radioactivity of air, drinking water, soil and foodstufts.

To monitor radiation exposure through the atmosphere, enviromental
gamma radiation levels are measured round-the-clock by 10 high pressure
ionization chambers in the territory. Another of 27 thermoluminescent
dosimeters were placed in Hong Kong, Kowloon and the New Territories to
measure the accumulated ambient gamma dose. Each year, the Observatory
carries out four upper air radioactivity observations and collects samples of
airborne particulates and wet deposition at King’s Park, Sha Tau Kok and
Yuen Ng Fan.

To monitor the exposure pathway through water, samples of drinking
water, subterranean water, seawater, seafood, seaweed and sediments are
collected for analyses. Soil samples are collected from 39 designated locations
including Pak Tam Au Country Park, Pak Sha O, Tai Po Tau Treatment
Works, The Hong Kong Golf Club (Fanling), Sha Tau Kok Police Station,
Tai Mei Tuk Pumping Station, Shing Mun Reservoir, Tsuen Wan Treatment
Works, Tai Lam Chung Reservoir, etc. The Observatory employs portable
gamma spectrometric instruments to carry out in-situ gamma analysis of the

soil samples taken from these locations.

Food samples are taken from produce originating from Hong Kong and
Shenzhen. They include rice, milk, beef, pork, pig’s innards, chickens, ducks,
bak choy (Chinese cabbage), choy sum (flowering Chinese cabbage), bananas,
lychees, sugar cane, tangerines, etc. — food items that are largely available all

year round. Sampling is carried out once every three months.

The Observatory also uses a helicopter and a specially equipped car to
conduct aerial and land (at selected locations) radiological surveys.' It has

TR G 2 1h 35 RE B e B S A AL B8 o 196545 i 5 (A 2 4 ] 60 455 0 &2 {5 7k o5
PRI B e 137 BT VRS BRI o

1983 AETEVRIIA Si s B A A TR ol IV B4R i i RO P2 B B B 0 Y
LA —TEA SR T U A B T A w7 1984 4R RIS K S i 1Y L e 1 R B
F R AE K B A% T A AT S — A R R SN /IR A > AT A% S 2
PR KR s - DA B B e S P ) 1R 0L o B A 7 LA A T P BRI A S o
SR B A BRET AR MU AAZ R BB 3 ~ A S 0 FS TR i BE IR - AT
J R TEFF R E WK 200 EICVE R I E RS 2 W o 1985 4R BEHI A 5 &
KA L R RREK T 1987 AR ERGT BRI TR s A o B BEEE A
FREMHEZER - BK - LR RERA RO -

KSREAER) BRI T > W IURT RS 1008 R R B REE - 24/INRF I B2 I BR
BEMESEE S KF- - T A 27 CE SR R > SRR R ) B Y R A5 00 K e
Pl B2 0 ] B o ROSC R MR AR T DU Ui 22 SR TR AERUEAA - B
A0 70 T3 = MR R SRR EE A IR TR R A

FK RS Y S B TSR ] B AR AR K~ UK~ WK~ JRAE R~ WAL
Ty o £ BERRAR I BIBOR A 581 39 (5 2 bl > QIR ILRMIRREF A - B
B~ BRI ~ AR R Rk WE A - KRR - BRFK

Fig. 4.26  Aerial Monitoring System (1998). [6 4.26 5 EBIETTEK (1998 4F) - Fits K
Courtesy Hong Kong Observatory KAERERE
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direct links with the mainland’s meteorological agencies and the authorities in
charge of nuclear emergencies to strengthen information exchange. A
contingency plan has been formulated for nuclear emergencies, and has put in
place a warning system for abnormally high radiation levels. In the case of
radiological emergencies, the Observatory co-ordinates emergency monitoring

with other government departments and renders support.

The work of environmental radiation monitoring of the Observatory
has spanned over 40 years, from a limited scope in monitoring atmospheric
radioactivity in the 1950s to the present full-fledged environmental monitoring
programme that took shape in the 1980s. Such a development was in line
with the changing needs of society. Since the establishment of the capability,
there has not been a single incident requiring the Observatory to execute the
contingency procedures. However, the monitoring results that are published
at regular intervals are not only of important scientific research value, but they
also form the basis for the government to formulate its contingency plans.
The monitoring work is indispensable in assuring the health of the public of

Hong Kong.

Ultraviolet Index Application

With the rapid development of the world’s economy, the damage inflicted on
the environment has risen sharply. In the mid-1980s, scientists discovered that
in the Southern Hemisphere, during the spring season from September to
November, the ozone concentration in the atmosphere dropped drastically.
Ozone is usually most abundant at 20 to 25 km above the earth’s surface. The
fact that the atmosphere can absorb the sun’s ultraviolet (UV) rays depends
largely on the presence of ozone, which makes up less than 1% of the
atmosphere.’™ Without the protection of the ozone layer, the UV radiation
will pass through the atmosphere unimpeded and endanger some of the living
species on earth. On days when there is plenty of sunshine, UV radiation will
be strong. People who are exposed to UV radiation unprotected for a long
period can sufter skin and eye damage. For serious cases this can lead to skin

cancer and cataracts.'®?

In 1985, 28 countries from all over the world reached an agreement in
Vienna on ozone layer protection — the Vienna Convention for the Protection
of the Ozone Layer. On 16 September 1987, 26 nations met in Montreal,
Canada, and signed the ‘Montreal Protocol on Substances that Deplete the

Yl ~ ZEEIE KRR B ORBEIR K ISR - K ICH DAE R 0 56 s et 2t st 35 ey
TR VA 2R A S w5 04T

B BRAS B AR MG EE R B2 - 0K ~ 09~ BP9~ BP9 - BT
B~ 2 WS B3 RO RFREESFEHAUENEY AT > BESHR =M
H— -

WEAN R SC & S B T8 R A A 22 e 35 A0 S (] L ) g S5 7K 7 B
T o180 B IA) 3t B B SRS B P AN S SR BRI B, > R R - ) — B
e SRR AR R o AR ST KPR B R R AR o IR A R SR S
SELHC At ERF B F Y L 75 B A SR -

5 5 2 T AR 1950 AR SR ER B - AR I F] 1980 AFAUBR BT IR AT B
R 25T HA0ZEMAEER - LRI 7 w2 FEAL & 3R 07 M - f
S BET BT AR > RS RS i — BRI S D - (LB A A R e I 8t
i > ANEA KR = O RHER DT 225 B (E - [R] I R UG ) 2 30 5 S s e g S
S R Y FE AR YR o B BT A DR R A 3 o AT D O BR R

SR Ab gk e M

ERRAETER S IR > (HHERBR B BORARR B INE o 1980 4FACH I > BHEER
B LRI AR TR 9 % 11 AWM - B E 22 KSR AR R IR o
R AR BT ) 20 £ 25 20 B o KRB REMMCR LR AR > £20R
HREERSR S BA L% A o' WA RRE R AREARR » KFG 9 SRR B
SRR > EfEEHBR B AEY) o BRI H T SAMDERIE R ANETE MR
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19854 2= BR 28I Z i AR Ak 2 L Okt R U 177 (Vienna Convention) ©
1987 4 9 H 16 H 25k 26 B ZILF ISR ST E [ 545 IR SR
JE P18 % il 1% |(Montreal Protocol on Substances that Deplete the Ozone
Layer) » B I RERALY) » a%bh st 1989 4F 1 A 1 HIEZAERL - 1% 1992 4F
Ty B O BRI R 3% R a3 R 21 ACARAE | (Agenda 21) » MRS AR L5
HMRERSTE SR R B S BT I E o R SRS - R R A - W
B RIBRIE A - BB AT T AH A N O o R S B & B R U R AR I 2 K
Z KFGEt# INTERSUN) » BTEMER A BIDIT » 065 2Bk ET SR/ SR 5 )
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Ozone Layer’ to control the use of chlorofluorocarbons. The protocol came
into force on 1 January 1989.'" At the United Nations Conference on
Environment and Development held in 1992, the ‘Agenda 21’ plan was
adopted; this plan of action called for urgent research on the eftects of the
depletion of the stratospheric ozone layer and the UV radiation on human
health. After this conference, the World Meteorological Organisation, the
World Health Organisation, the United Nations Environment Programme,
the International Agency for Research on Cancer and the International
Commission on Non-Ionising Radiation Protection established a global UV
project — INTERSUN. The goal was to promote research into UV radiation
and to draw the world’s attention to the effects of UV radiation on human
health. In 1994, the project formulated the UV monitoring index and
recommended to all meteorological agencies that the index be included in

weather reports.'®

Of the different radiation wavelengths emitted by the sun, UV waves are
invisible to the human eye. UV radiation can be classified according to
wavelengths into UV-A (with wavelengths of 315 to 400 nanometres), UV-
B (with wavelengths of 280 to 315 nanometres) and UV-C (with wavelengths
of 100 to 280 nanometres). Any UV radiation with wavelengths smaller than
280 nanometres will have little effect at ground level, as such radiation would
have been absorbed by the ozone layer before it reaches the earth’s surface.
UV-A and UV-B radiation have longer wavelengths and can penetrate the
atmosphere; prolonged exposure could result in skin cancer and cataracts.
The intensity of ultraviolet radiation varies in different regions, weather
conditions and time periods. The UV intensity will be high at noontime,

when the position of the sun is high, on snow surface and at high-altitudes.'®

The UV Index as promoted by INTERSUN measures the intensity of
solar UV radiation at different wavelengths up to 400 nanometres. It then
multiplies these UV intensities by the weighting factors at the corresponding
wavelengths in the erythemal action spectrum to reflect the human skin’s
response to each wavelength. The index ranges between 1 and 15. The higher
the index, the higher the probability of causing harm to human health. In
general, Asians can tolerate a UV Index lower than 6." In accordance with
the British standard, when the UV Index reaches 6, people should not be
directly exposed to the sun for more than one or two hours. A UV Index
reading of 10 indicates a high level of risk and humans could be harmed just

by being exposed to the sun for half an hour.'”’

RBERERCH AR B B HR T AR RIRIEASRE R RRAME > T 5K AMERAT
HBRS A (R 315 % 400 40K) - B (MR 280 % 315 41K) & C (J & 100
2280 MK) —HE > AR 280 MK Z M B AN C A< B3 Hh 1T IRF £ 9k 5L 48U Wk
W > BB RN 5 T RIR RSN A KBTS MUK RG> ]
B G X AN o AR - AR - REREE > 22N I BE TR ASARIA]
AR B IEAFREGy > B ELATHL I > SRR BEMR &= 5 9 Ak > AR B SR Ah AR
SR H ~ A 22 SRR T S > S AR R iR o 19

Rz KAt & (INTERSUN) Brifeth i) 585 SR 4 88 > Ry 7k £ 202
B H R 400 HORARIE PR B R AN RIE > PR TALBEME FDOERE AR ) A
S RER I AEBUE 2 S ST G S 2 OMRI R  SEAMRIE B 1 1505 > %
SRR RORT - U U BB O o — SN T 32 ) SR A SRR A 4R
B 6 JELLT o 180 ARFRICBIERAE  SOMRIRROES] 6 > RN HEZ B EHE
NRSTE 1 2 2/NRF 5 T80 10 BZJE r ml B > B0l vl RIS /DN RF A g 55 A HE < 17

FHERICATR 1999410 H 15 H AL E FRAHARIESE > & e b i R AR
A L [ 55 S AR B RN R BE > T T RAR B A 0 20004F4 H 1 HAEHE &K

Fig. 4.27 UV measurement instrument (2002). & 4.27 ZMNRE (2002 ) - HBEXLE
Courtesy Hong Kong Observatory £
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On 15 October 1999, the Hong Kong Observatory followed the
international standard and started, for the first time, to inform the public through
its website the UV Index in Hong Kong, and to urge people to adopt protective
measures. From 1 April 2000 onwards, the Observatory broadcast the daily
UV Index on radio and television, as well as through the UV Index telephone
advisory service. The index was classified into five categories: low, medium,
high, very high and extreme. On 8 August 2002, the Observatory revised the
UV Index classification scheme; the new scheme changed the ‘high’ category
(UV Index 5) under the existing scheme to ‘moderate’ category, and the
‘extreme’ category (UV Index 9 and 10) to ‘very high’ category. A UV Index
of 11 or above was categorised as ‘extreme’. This classification system is still in
use in 2003.

At present, places which monitor and broadcast the UV Index include
the US, Britain, Germany, Australia, New Zealand, Japan, Taiwan and Hong
Kong, but the alert classification system varies (see Table 4.5).

Table 4.5 UV Index and Exposure Categories (1999-2003)

UV Index Exposure Category
15 Oct 1999-7 Aug 2002 8 Aug 2002-2003 2002-2003
Hong Kong Hong Kong US and Taiwan

0 Low Low Light

1 Low Low Light

2 Low Low Light

3 Medium Medium Low

4 Medium Medium Low

5 High Medium Medium

6 High High Medium

7 Very High High High

8 Very High Very High High

9 Extreme Very High High

10 Extreme Very High Very High
>11 Extreme Extreme Very High

Sources:

Hong Kong Observatory website, <http://www.hko.gov.hk>.

USA Today website, <http://www.usatoday.com/weather/wuv2.htm>.

Environmental Protection Administration, Republic of China website, <http://www.epa.gov.tw/monitoring/

uvi7/tm/missuv2.htm>.

According to the Observatory’s 2001 records, there were 853 hours
(47.8% of the annual sunshine duration) during that year with an hourly
mean UV Index of 5 or above. Of that figure, 124 hours had a UV Index of
9 or above, representing 6.9% of the annual sunshine duration.' The 10
days with the highest recorded UV Index from August 1999 to December

TERA ~ B RSN RGO FERE A s AN SRR O RS « 285 SRR AR B 1%
REORAE - MK~ PEE - @ LR AR R TS o 20024F8 A 8 H XL A B
SMNERAE BT RRAE > T B 3B A 2y v BE S B B 5 Bk A P AR > T A
B e BEAR =5 1Y 9 B B 10 BE A9 S AMSRAS B 5 2 S Bt BE B w85 > TR e 11
JFERSAPERAE | S B R BEM = > 2003 AEATISR U o

FUAT - B BB S MR B e R i 55 ~ e - 8- W4 H - B R
AU SE > A M5 S R R BOHR 2 T (8 ) 1 4 SR R S SRR A ARSI - K0 BRI
#45 -

Fa5 EHMGAEIELREIEA T AR (19992003 4F)

LR MR 8 #40¢
1999410 H 15 H —20024E8 H 7 H | 200248 H 8 H —2003 | 2002-2003
Bk Fit KB K HE
1%

0 i Ui
1 {liv i L
2 {iiv {18 L
3 t H &
4 i el 1%
5 [ el i
6 = = r
7 B & =]
8 s s [
9 = s =
10 i 75 e e
>11 it 15 1 5 e
PORPACIR -

BETERERIRE M E » <hup://www.epa.gov.tw/monitoring/uvi7/tm/missuv2.htm> °

FHER LA E > <http://www.hko.gov.hk> o
USA Today website, <http://www.usatoday.com/weather/wuv2.htm>.

RIFRICA LS - 2001 /N2 S5 SR 6 B0 5 BEs LA B3 A 853
ANRE S AESRAE AR H BRI 47.8% > Hoh 9 BRI B EE 124 /NG 6.9% o 198
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2002 mainly occurred between May and August. On 17 June 2001, the UV
Index reached a maximum of 13.9, which far exceeded the human tolerance
level. Through various media, such information was released to the public,

alerting them to take all necessary precautionary measures.

Table 4.6 Hong Kong’s Highest UV Index (1 August 1999-31 August 2003)

Index of the Day

(15-minute mean)
1 15 23 Jul 2003
2 14 12 Jul 2003
3 13.9 17 Jun 2001
4 13.7 5 Aug 2001
5 13.4 22 Jun 2002
6 13.3 6 Aug 2000
7 13.3 6 Aug 2001
8 13.2 21 Jun 2002
9 13.1 24 Jun 2000
10 13.1 13 Jul 2000

Source:
Internal records of the Hong Kong Observatory.

The formulation of the exposure categories based on the UV Index makes
it easier for the public to comprehend the meaning of the index. Since the
launch of the index, Hong Kong people have become aware of the intensity
of sunlight during outdoor activities. This shows that the introduction of the
index has succeeded in educating the public and reduced the possible harm

that UV radiation can inflict on humans.

Prepared for a Rainy Day

Weather Forecasting

It has taken a very long time for weather reporting to evolve from being used
exclusively by mariners in the latter half of the nineteenth century to becoming

an important piece of information for today’s general public.

Fa.6 DWIEEIMILLH (19994E8 H 1 H —20034E8 1 31 H)

ER B H SRA5 5 55 3 b A H9
(15 23 GiF- ¥ fi)

1 15 200347 A 23 A
2 14 200347 A 12 A
3 13.9 200146 A 17 A
4 13.7 2001 48 A5 H
5 13.4 200246 H 22 A
6 133 200048 A 6 H
7 13.3 2001 48 A6 H
8 13.2 200246 H 21 A
9 13.1 2000 4E 6 24 H
10 13.1 200047 A 13 A
FW R E RHEHR

PSR SRAE B RSB B il 5 Fr) R DR A B A0 - (o S R A 2 5 W i A
BN RFE o B SEOMRAEBURE AR > 77 B 23 BRI 5 AN 8l 0 ] A B A 1 5
FERE - AT A BAE S TR T2E i RA A - AR T RES R 5 AT e & i AR
e o
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Improvement in Weather Forecasting

The weather reports of the latter half of the nineteenth century had no appreciable
impact on the daily lives of ordinary people. The weather reports during that
period served mainly professional and academic purposes, and were used as reference
by seafaring people. This was reflected from the format and contents of the
newspapers’ weather reports. In the 1840s, there was no weather information of
the day in the weather columns in English language newspapers such as China
Mail and The Friend of China, but only those of the day before or the previous
month. Their weather reports included information on the maximum and
minimum temperatures, the highest and the lowest atmospheric pressure, wind

directions, etc. There was nothing on weather forecasts.

Before the establishment of the Hong Kong Observatory, companies that
specialised in calibrating chronometers such as Messrs G. Falconer & Co. were the
providers of weather reports. Each day, at 9 AM and 4 pm, these companies used
the wet bulb thermometers, dry bulb thermometers and barometers to measure
temperature and atmospheric pressure. The findings would then be sent to
newspapers for publication; one could only find out the weather conditions from
the temperature and atmospheric pressure readings. No explanations or illustrations
were given. Such data were meaningless to ordinary people who did not understand
the functions of thermometers and barometers." After the Observatory’s founding,
weather reports became more detailed and comprehensive. Apart from reporting
on the day’s atmospheric pressure, temperature, relative humidity and wind
directions, the Observatory also covered the weather in 43 neighbouring cities.
These cities included the main cities located along the South China coast and
islands in the Pacific such as the Philippines. This bore testimony to the notion
that weather reports served primarily the mariners. No changes were made in the
reporting format; weather conditions were still briefly explained in numerical and
alphabetical form. There were still no attempts to promote the understanding of

weather among the public.

In the latter part of the nineteenth century, the weather reports in the Chinese
language newspapers covered less details than in the English language newspapers
and they were not published daily. The weather reports occasionally appearing in
the newspapers were mostly data of the month before. News of unexpected events
such as typhoons and adverse weather was the highlight of weather reports, which
were mainly translated from English language sources. The most common reports
were thermometer and barometer readings, with professionals as the target audience;

the data were still beyond the grasp of general readers.

TERSCE W AR ALY - — SO0 A A\ L SRR AL Rr st i 2 /] AR Bl &
Al (Messrs G. Falconer & Co.) & RKFEIHEMRME - B HIE LT IR R T4
R > EAM € A IR R R T - iz R B T B SRV s i e B ) ) ST B SRV R
DUEHR R 38R o RUIRDL L BB I S SRR G s A - SE 2R A SCTRIMERE
Jet WY o180 SR RE R BORURET D RESIE AN SRk A SRR - T SR A
TREF - RKCAMOLUME » A B REHCER N A SR RAEZ - i AR
T H A SRURE ~ SR - R - JEUR) ~ R B SRAE o HE o IR A4 3 38T A R SRR
e~ A R R A e [ 455 e e RO R T > DA R TR B S RN SRR SR A R
SURPL > %8 I IE a8 B R S0 T2 R IR i A\ L a0t o BeERE Ak
5 > KRR LT Bl SO R R RGIRTL » MR O RS B AL

U AR rr SO R B R SR R R B SRR /S > RSB B K T
B BIRE BN R FHER Z 20— 8 H &R 1028 8 S 0 e JE ) ) 1
FRAENHE > BRFWMEWEL > NEZ RSB B SRR SR
VLA TR SO R T (barometer) HYGE B HCE > # S LR B 2E R E
BE o —EE R A EE

FE18504- A B K R FE RIS » HOR — S Al A AR DL 3R - ]
TN T 4308 1 1) A8 BRI 1 H o v S IR SRR ~ SR B U Im) 45 1 R ESE R I o
T R B A B R K5I8 R e E)  ERA SRS H A RERI - iR
ERE B O TE R DA A AT A R S B E R R IR R SRR
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BRI 20 4F > REHE B ARG MEE > 1930 2 504848 » REEA Y
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JEHE S > T H O R SR TR 5 B EL K B Bl © 19064F & 1937 4F 14 fi 2 J&
SEEELE T IRAA 0GR [ 1 B 2 O > BB IR AT A R SR T ) B MR
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1960484t » FUSEEAE T 2B EM AR FE > 519624 MR RS A1963
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In the 1850s, weather reporting was merely a summary of the
climatological conditions of the past. For example, the calendar would contain
information such as the monthly maximum and minimum atmospheric
pressure, temperatures and wind directions, based on information obtained in
the past. Through reading the calendar, ordinary people got a rough
understanding of the seasonal changes, but not the daily weather conditions.
It was only in the early twentieth century that one could find short-term
weather forecasts in the newspapers. The weather reports still primarily covered
the previous day’s weather conditions such as atmospheric pressure distribution,
temperature and wind directions, with only a brief section on the forecast of
the day. The elements included in the forecast were mainly wind direction,

rainfall and the general weather situation.

For the 20 years immediately after the Second World War, no changes in
the reporting format took place. From the 1930s to 50s, the substance of weather
reports remained basically the same as in the early years of the nineteenth century,
covering mainly the temperature, sunshine duration, rainfall, humidity, wind
directions and speeds of the day before. The focus of the one-day weather
forecast also saw no appreciable change. The public had not been adequately
warned before the catastrophic typhoons struck in 1906 and 1937. This
illustrated the relative unimportance attached to weather warnings.

Hong Kong suffered many natural disasters in the 1960s. The onslaught
of Typhoon Wanda in 1962 and the drought of 1963 made inclement weather
a consuming concern of the whole community. Weather reports made
newspaper headlines every day and became the hottest topic pursued by the
mass media. Consequently, weather reports became multifaceted. Besides
covering the pressure pattern within the region and the general weather
information such as temperatures, relative humidity, wind direction and speed,
there were also regular reports on the daily rainfall statistics and historical
figures for comparison. Nevertheless, weather forecasts were still limited to
24 hours ahead. Longer-term forecasts only appeared towards the end the
twentieth century. The year 1999 saw the introduction of three-day weather
forecasts and the present five-day forecasts were launched from 2002.

Today’s weather forecasts are generally similar in content to those in the
early twentieth century, but with a completely difterent reporting format. A
special feature of today’s weather report is the combined use of text and visual
illustrations. The related weather data are also more detailed and multifaceted,

with satellite cloud pictures and surface pressure charts. Reporting is often

A RBAME BN B RATHHEER A A > KRS A HACRIAARE  (HHCE
A ABTE A Al —— I8 SR P i — R 73 S B SR B A 2 s
HZ UL R E > AR RE - ARG E o Mg E R - L)
BB > (5 HEC AR5 W R R > A TR R S B A A I Y E
—BR o —LEHEAEE > BRAAFIRRE LIS > SRR RIS S R SUVE >
WG RSN A —EMTEBIER o BeAh - HEEMENIMEE L - BRIREME AR
AL > A B AW - ERE ARG R A L RRHCE o RICH M RFHE
3880 25 A T BRI 8 RIVR B H RSV RIY T, - AN RS0 BT R e
M FZIRAE o [ 1998 4R - BIBE R A M H RO IRIER « Bl K 3CH B
o B 5 SR S AL AR S B IR TR B A R O T R SR A (heep://www,
worldweather.org) ZNE 32 B > i — LA RE BHEE I B AT DL IRFE R 3 & |
JETR AP Y9 B 7 RSRTE IR -

F a7 BT RN KEXKESFT (1985-2002)
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1985 56 =
1988 1,000 =
1989 1,300 -
1990 1,700 =
1991 4,300 =
1992 7,700 =
1994 12,000 =
1995 20,000 =
1996 23,000 =
1997 23,000 =
1998 24,000 520
1999 25,000 1,250
2000 23,000 1,030
2001 23,000 980
2002 20,000 820
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illustrated by pictures and images such us cartoon characters to facilitate easy
understanding by the public. This has made foreknowledge of the changes in
weather an important part of daily life. Certain types of important information,
in addition to the use of symbols, are also categorised into different types of
hazardous weather warnings; they play a role in the prevention of weather-
related accidents. In addition, various media are employed in weather reporting,
including newspapers, radio broadcasts, television reporting, telephone enquiry
service and the internet. The Observatory’s website is a portal for the public
to gain access to a wealth of current and past weather information. It is also
one of the Observatory’s key channels to interact with people in Hong Kong
and all over the world. The number of visits to the Observatory’s website has
grown phenomenally since 1998. The world’s first website on global official
city weather forceasts (http://www.worldweather.org), developed by the
Observatory under the auspices of the World Meteorological Organisation,
has also gained tremendous popularity, enabling some least developed countries
to make their official forecasts widely known to the international community
for the first time.

Table 4.7 Statistics on Weather Enquiries (1985-2002)

Year Through the Telephone Through the Telephone
Recorded Dial-a-Weather Information Enquiry
Service System
(Via Telephone) (Via Telephone/Fax)
1985 56 =
1988 1,000 =
1989 1,300 -
1990 1,700 =
1991 4,300 =
1992 7,700 =
1994 12,000 =
1995 20,000 =
1996 23,000 =
1997 23,000 -
1998 24,000 520
1999 25,000 1,250
2000 23,000 1,030
2001 23,000 980
2002 20,000 80
Source:

Internal records of the Hong Kong Observatory.
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Fig. 4.28 Steady growth of visits to the
Observatory’s website, 1999-2003. Courtesy
Hong Kong Observatory
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Improved Accuracy

The success of weather forecasts in gaining people’s trust and becoming an
indispensable part of modern living depends largely on gradual improvements
made in forecasting accuracy. A combination of advancement in measurement
instruments, progress in computer technology and development in international
information networks have continuously widened and deepened the dimensions
of meteorological data collection, and contributed significantly to improved

forecasting accuracy.

In 1959, the Observatory installed its first weather radar, a Decca 41
radar system, at Tate’s Cairn, with a 3-cm wavelength that limited its vision
field. It could only exhibit a Plan Position Indicator (PPI) image on a
monochrome cathode-ray tube display. A Plessey 43S radar was installed
adjacent to the Decca 41 radar in 1966, with an operating wavelength of 10
cm. The latter radar possessed a bigger antenna and a high power transmitter,
with a 440-km radius detection range. It was also equipped with a better

attenuator that enabled the forecaster to estimate the rain intensity based on

the echo strength and thus facilitating weather observations. However, both

Fig. 4.29  The Doppler acoustic radar system used 4.29 KIXEMMZH o EF - KNI
by the Observatory to measure wind speed and wind R (19834F) o ZiEAF T i EORT 1]
directions (1983). Courtesy Hong Kong SAR JERE

Information Services Department

Fig. 4.30  Observatory staff manually aligning
an aerial to receive images from a US weather
satellite, at a home-made tracker station. (1965).
Courtesy Hong Kong SAR Public Records Office
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[ 4.30 K E M Tilite KRB K
KT IR (19654F) o Tk 5T 1B i 5
(eI

Fig. 4.31 Satellite receiving station at the
Observatory headquarters (1980). Courtesy Hong
Kong SAR Information Services Department
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Fig. 4.32 A weather forecaster keeping a close 4.32 KXAHEHBRABEGHERREH
eye on the weather radar (1968). Courtesy Hong (1968 4F) o M43 17 1t BT 1] S A 52

Kong SAR Information Services Department

the 1959 and 1966 radars were primitive monochrome instruments that were
unable to store images, and the blurred images could only be viewed inside a
dark room. Thus, they would not be turned on continuously but were only
used in times of need. In 1983, at the site previously occupied by the Decca
41 radar, the Observatory installed a digital radar; this solved the previous
technical problems and provided weather forecasters with useful data. This
radar system was made of three parts: the Tate’s Cairn Radar Station, the
computers and monitors at the Observatory headquarters, and the remote
monitors that linked the Airport Meteorological Office to the headquarters.
With the use of digital video signal processing technology to display the PPI
and the Range Height Indicator (RHI) in colour, round-the-clock weather

observations were made possible; and Constant Altitude Plan Position Indicator

Fig. 4.33  The first digital weather radar was
installed at Tate’s Cairn in 1983. Courtesy Hong
Kong SAR Information Services Department

& 4.33 1983 FEX XA HEKE I E B il#
FAE KRG A HE o Bt 45 I T3 BT 4 IE A
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Fig. 4.34  Weather forecasters drawing weather
charts (1965). Courtesy Hong Kong SAR
Information Services Department
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Fig. 4.35  Observatory forecasters analysing the [ 4.35 KX G FHRAFIHERRE GRER
weather situation with the use of real-time TR FIESE (2003) - BBER L EHFE
meteorological display (2003). Courtesy Hong

Kong Observatory

(CAPPI) pictures were provided by volume scans of the atmosphere performed
every six minutes. Through the radar pictures taken at difterent times, the
Observatory was able to monitor the movement and development of rain

areas and enabled it to forecast the movements of rain-bearing clouds.

In 1994, the Observatory added a Doppler weather radar to its operation.
In addition to the provision of information on rain intensity and rain area
movements by way of images, the new radar was able to produce vertical
cross-section charts of the atmosphere, automatic warning signals, maximum
rainfall rates, accumulated rainfall charts, vertically integrated water charts,
echo-top maps, three-dimensional wind vector processing as well as storm
forecast track."”” Advances in weather radar technology have equipped weather
forecasters with very useful data and captured meteorological conditions over
a larger geographical area, such as the intensity of rainfall; the strength of a
typhoon, its position and movements; and the determination of wind speed

and direction at different altitudes.'”!

Fig. 4.36  Observatory forecasters formulating 5- 4.36 KX ETRE 2 H R & Bl
day weather forecasts on the basis of objective FIHIE 5 KRATEHR (2003 4F) o TR AR
guidance from numerial models (2003). Courtesy ES

Hong Kong Observatory
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Breakthroughs were achieved in weather forecasting, and the
advancement of computer technology in the early 1970s represented the second
stage of technological breakthrough. New computers overcame the storage
limitation of machines of the earlier generation and enabled the expansion of
the meteorological information database. The data could also be analysed
quickly and accurately with the use of computer programmes. For example,
the numerical weather prediction technique uses high-speed computers to
simulate the physical laws governing changes in the atmosphere and forecast
the evolution of the atmosphere. The variables involved in the mathematical

equations include wind, temperature, air pressure, moisture content, etc.

For the present five-day medium-range weather forecast, the Observatory
uses the high-resolution Grid Point Value (GPV) products in GRIB format
from the European Centre for Medium-Range Weather Forecasts, the United
Kingdom Meteorological Office, the Japan Meteorological Agency, and the
US National Centre for Environmental Prediction. In December 1999, the
Observatory adopted the Operational Regional Spectral Model (ORSM) as
the basis for making one- to two-day short-term weather forecasts. Such a
model is run on the platform of a Cray SV1-1A supercomputer, which has
16 central processing units with a peak performance of 19.2 gigaflops. The
20-km (inner domain) ORSM is run eight times a day while the 60-km
(outer domain) ORSM is run four times a day. The forecast information will
be visualised using two-dimensional and three-dimensional weather charts.
To facilitate the dissemination of local weather forecasts, data such as surface
wind, temperature, humidity, cloud cover and cumulative rainfall over Hong

Kong are extracted from the model.

The number of weather out-stations has also been on the increase since
the end of the Second World War. From 1984 onwards, the Observatory
increased the number of automatic weather stations that were linked directly to
the headquarters to make observations of the wind speed, wind directions,
humidity, air pressure and rainfall of Hong Kong region. At present, there are
three stations that are manned 24 hours a day — the Hong Kong Observatory
headquarters, King’s Park Meteorological Station and Chek Lap Kok Airport
Meteorological Office. In 2002, there were a total of 62 automatic weather
stations: 24 of which were installed with the same instruments as those in the
manned stations; nine stations were equipped with anemometers only; 21 stations
were rain gauge stations; eight anemometer stations were located in the airport
areas and dedicated to the Wind Analyser System; as well as two weather buoys
placed in the waters west of Chek Lap Kok airport. The data collected from the

Fig. 4.37 A three-dimensional representation of #4.37 KB B E B — I b - B
the state of the atmosphere, a product of the N KSR = AR (2003) © BRI AR
Observatory’s regional numerical model. Courtesy

Hong Kong Observatory
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Fig. 4.38  Shatin Racecourse Automatic Weather
Station (2002). Courtesy Hong Kong Observatory

@ 4.38 HIEH FABRZ I (2002 4F) - &
R G HER

T L e e T L
Fig. 4.39  Temperature readings are taken daily & 4.39 (7RI R G I > — B
under the palm thatch hut at the Tsim Sha Tsui PAACER 2 RE IR FE G T > B2 K6+
Hong Kong Observatory headquarters (1983). ML ACERNG T TEE (19834F) o 7 ils 45 T I
Courtesy Hong Kong SAR Information Services BT I
Department

T
-
':E 1H® W

L

e imy

£

L L

nrwxy
L

-

;"3;‘:3

L]
"

Fig. 4.40  Distribution of automatic weather [ 4.40 2003 4 )R 5 0 K Jm 5 77
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automatic weather stations are transmitted in real time to the Observatory
headquarters via telephone lines or UHF radio links. These facilities are precious

resources to the Observatory’s efforts in making weather forecasts for this region.

Today, most people rely upon the morning weather forecasts when
making plans for the day. The accessibility of the most vital weather data has
risen dramatically. Weather reports are no longer boring sets of figures; they
provide information closely related to daily living. In both its reporting and in
the manner it responds to public enquiries, the Observatory has endeavoured
to achieve speed, convenience and clarity for the public. Modern technology
has continuously upgraded the accuracy and widened the scope of weather
forecasts, and has extended their range from 24 hours ahead, to the medium-
range three- and five-day forecasts. The geographical coverage has also extended
beyond Hong Kong to all the major cities of the world. The twenty-first-
century world is well connected by efficient transportation and information
technology, and Hong Kong has benefited from the globalisation of

meteorological information.

Evolution of Warning Signals

Typhoon Warning Signals

In 1884, a year after its establishment, the Observatory began to disseminate
tropical cyclone information from Guam or Manila through the daily
newspapers; as well as hoisting typhoon signals at the harbour to warn passing
ships.”? Up until 1886, the tropical cyclone monitoring task was handled by
the Hong Kong Observatory in conjunction with the Harbour Master’s
Office (now the Marine Department).' In 1888, the Observatory also
gathered information on tropical cyclones within the region from ocean-
going vessels. '** Since 1890, the government agreed to release news on tropical
cyclones that were active in the South China Sea at regular intervals.'”” As a
result, the Observatory began to issue tropical cyclone warning signals to ships
four times a day at three-hour or six-hour intervals to ensure journey safety.
The areas that came under typhoon observation were quite extensive and
covered the region lying within 10-30° North, 105—125° East. Apart from
using numerical signals to disseminate typhoon information to sailing vessels,
the Observatory also hoisted warning signals at stipulated places such as Hong
Kong and Kowloon Wharf'and Godown Co.’s Pier and the Harbour Master’s
Office." Warning signals had gone through several rounds of reform and by
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1917 difterent warning signal systems were adopted for local and non-local

tropical cyclones."” The two systems co-existed until their abolition at the

end of the 1950s.

In 1884, the typhoon signal balls were made of canvas, but were soon
replaced by those made of rattan.'” Between 1884 and 1891, the signal balls
came in the shapes of drum, upturned triangle, circle and triangle; to represent
gusts from east, south, west and north. From 1891 onwards, the wind strength
could be identified by colour: a red signal meant that the typhoon was over 300
miles from Hong Kong, whereas a black signal would indicate that the typhoon
was within 300 miles of Hong Kong. In the same year, the Observatory also
hoisted three red and white lights to make known the typhoon conditions."” In
1903, the Hong Kong government followed the practice of Shanghai and had
a typhoon signal flag hoisted on Signal Hill.** This practice was abandoned in
1906 due to practical difficulties.” In 1904, to better illustrate the wind
direction, the Observatory combined the four signals and used them in pairs.
For example, when the drum (indicating winds from the east) and the upturned
triangle (indicating winds from the south) were hoisted together, it meant
that winds were coming in from a southeasterly direction. This gave rise to
the warning signal system that classifies winds as coming in from the direction
of southeast, northeast, southwest or northwest. In 1911, the Observatory
measured the maximum speed of gusts and storm force winds for the first time

and provided more accurate information on typhoons.*”

In May 1913, several countries in the Far East held a meteorological
conference in Tokyo to discuss meteorological matters and proposed to unify
the typhoon warning system. Unfortunately, consensus was not reached and a
unified system could not be formulated.”” Influenced by that meeting, the
Observatory attempted to reform its existing warning signal system in 1917.
Apart from the signal balls, numbered signals from 1 to 7 were added to
indicate wind strength. The No. 1 signal was a stand-by warning signal. Signal
Nos. 2, 3, 4 and 5 signified gale force winds expected from the four quadrants.
The No. 6 signal indicated gale or storm force winds and was equivalent to
the No. 9 signal introduced later. The No. 7 signal represented hurricane
force winds, and was later amended to signal No. 10. Although the Observatory
had actively persuaded other countries in the South China Sea region to adopt
the reformed system, it was not adopted by the Chinese Maritime Customs.**
This reform exercise, however, prompted the adoption of a new typhoon

warning system and gave rise to Hong Kong’s tropical cyclone warning signals.

Fig. 4.41  The signal station on Victoria Peak,
1,825 ft above sea level, in the early twentieth
century. Different flag signs were employed to
indicate weather conditions. Courtesy Hong Kong
SAR Public Records Office
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Since 1917, Hong Kong had actively promoted the reformed warning signal
system and released detailed reports on the movements of typhoons near Hong
Kong. On the other hand, Hong Kong also used the typhoon warning system
used by other regions in the South China Sea to accede to the request of the Hong
Kong General Chamber of Commerce.?” Thus, from 1917 onwards, two systems
of warning signals were used concurrently: one was for local tropical cyclones and
the other for non-local ones.”” When a tropical cyclone was outside Hong Kong’s
warning zone, only non-local warning signals were hoisted.*” Once it entered
Hong Kong’s warning zone, both local and non-local warning signals would be
issued. To avoid confusion, different warning signal shapes and hoisting places
were used. The Harbour Master’s Office, Hong Kong and Kowloon Wharf and
Godown Co.’s Pier and Signal Hill were the main bases for hoisting non-local
warning signals; while local signals were hoisted principally at the Observatory
headquarters in Tsim Sha Tsui.*”® From 1934 onwards, the local signals were
raised at different places according to the time of day. They were hoisted both day
and night at the Observatory headquarters, the Harbour Department, Tamar, Le1
Yue Mun, Gough Hill Police Station and La Salle College on Prince Edward
Road in Kowloon. Places where signals were hoisted only in daytime were Green
Island, Hong Kong and Kowloon Wharf and Godown Co., Lai Chi Kok, the
roof of No. 49 Godown and Tai Po. At night, these signals appeared only on the
clock tower of the Kowloon-Canton Railway Tsim Sha Tsui terminus.”” Typhoon
warning signals were also hoisted at some out-stations such as Min Chau, Waglan
[sland, Stanley, Chai Wan, Aberdeen, Sai Kung, Sha Tau Kok and Tai Po.?""

Actually, local residents did not pay much attention to the typhoon
warning signals, as they were alerted by other means. The Observatory would
fire one to three shots from a gun at the harbour to warn of the typhoon
approach, with the wind strength signified by the number of shots.?'' In 1907,
the typhoon gun firing was replaced by cannon firing, and later by setting oft
explosives. This system of using the noise of the gun, cannon and explosives
to warn people of the impending arrival of a tropical cyclone was used until its
abolition in 1937.2"? According to the Observatory, when a tropical typhoon
came close to Hong Kong, the authorities used gun firing (1884-1907), cannon
firing (1907-1937), wireless broadcasts towards the end of the first decade of
the twentieth century,?” notices posted at the piers and newspaper reports as
the principal information sources; rather than the warning signals hoisted by
the Observatory.
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Fig. 4.42 A signalling cannon on Victoria Peak [ 4.42 A {HACHIOLIE KT LU TE A o AR 2
in the early twentieth century. Courtesy Hong Kong 17 JEAE o Bt 1 7B it JEE 2 i 56 A B e
SAR Public Records Office
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Since the Observatory began to use wireless telegraphy towards the end
of the 1910s to broadcast typhoon news, the numbered signal system grew in
importance. Through the simple numbered system the public could readily
understand the latest tropical cyclone situation. In 1934, the Observatory
abolished signal Nos. 2, 3 and 4 and added Nos. 8, 9 and 10. The No. 1 signal
remained as the stand-by signal, whereas Nos. 5 to 8 signified gale winds from
the four quadrants. The No. 9 signal represented gale to storm force winds
that were increasing or expected to increase in strength, while signal No. 10
indicated that hurricane force winds were blowing or expected.”"* This warning
signal system largely laid the foundation for the present day tropical cyclone
warning system. The No. 3 strong wind signal was added in 1956 to the
existing signals. To deal with the misconception held by the public that wind
strength increased with the change in signal number from 5 to 8, the Nos. 5
to 8 signals were replaced by signal No. 8 NW (winds blowing from the
northwesterly direction), No. 8 SW (southwesterly direction), No. 8 NE
(northeasterly direction) and No. 8 SE (southeasterly direction). Such a system
has been in use ever since (see Table 4.8 for the evolution of tropical cyclone

warning signals).?!?

Before the 1960s, the warning signals issued by the Observatory were
concerned mostly with destructive tropical cyclones. In the early twentieth
century, the precautionary measures promoted by the government largely
centred on assisting fishermen to move their fishing boats to the typhoon
shelters during the passage of the tropical cyclone. The typhoon measures
adopted after the 1960s also dealt with the safety issue of the general public,
apart from the usual threats faced by the fishermen. When dealing with popular
issues such as public transport services, guides on school attendance and work
arrangements, the emphasis is placed on safety. The aim is to reduce accidents

induced by sudden changes in meteorological conditions.
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Table 4.8 Development of Hong Kong Storm Signal Code (1884-1973)

Symbol | Direction||Symbol | Direction Symbol

2 8 =8
vV v vv
® o o0
A A AA
B I
vV aa
® I3
A (58

Notes:

Direction
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NW

Signal Symbol Night
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Wind
Signal | Speed &
Direction

O Stand-by

signal

Gale
expected

Winds of
hurricane
force
expected

Signal | Symbol Direction|

of Motion|
1 I Severe
2 Severe
3 Severe
4 Severe
6 Intensity
. unknown
7 Intensity
v unknown
8 Intensity
‘ unknown
9 Intensity

. unknown|

Red signals indicate a distance exceeding 300 miles, and black signals a distance less than 300 miles.

Non-local signals are presented with pink background, while the local signals are presented with light yellow background.
'Royal Observatory, Hong Kong Storm Signals, Hong Kong Prison, Stanley, 1938.
2 This local storm signal system came into force on 28 February 1935 but the No. 4 Signal was seldom used in Hong Kong.
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Hong Kong Government, Hong Kong Administrative Reports 1917, Appendix F, F7-8; Wah Kiu Yat Po, 29 May

1966.
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Observatory Hong Kong, Hong Kong Storm Signals, Hong Kong Prison, Stanley, 1938, p. 2.

Royal Observatory, Hong Kong, Hong Kong Observatory Director’s Report 1891, Hong Kong, Government Printer,

p. 1.
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Royal Observatory Hong Kong, Hong Kong Storm Signals, Hong Kong Prison, Stanley, 1938, p. 1.

Sing Tao Daily, 2 September 1962; Wah Kiu Yat Po, 29 May 1966.

Wah Kiu Yat Po, 16 March 1973.
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SNSEETIE

[68)
—_
ul

44



Modernisation of the City

[68)
—_
(@)

Other Warnings for Severe Weather

The government gradually realised that the priority placed on the tropical
cyclone warning system, which was only relevant during the typhoon season,
failed to raise the community’s awareness over severe weather. To help the
public to be better prepared for changing weather, warnings for severe weather
were introduced. This started with the introduction of the thunderstorm and
heavy rain warnings in 1967, followed by the landslip warning for emergency
organizations in 1977, and then the flood warning and the landslip warning
for the public in 1983. The heavy rain warning introduced in 1967 was
exclusively for the use by government departments and was issued when the
hourly rainfall exceeded 50 mm. It sought to enhance the capability of
government departments to take preventive measures against natural disasters
and was not disseminated to the public. The principal reason was that rainfall
amount could vary significantly between regions and issuing such a warning

might cause undue inconvenience to those areas not affected by heavy rain.

Since the introduction of the fire danger warning system in 1972 to
show the degree of dryness of the atmosphere by means of different coloured
warnings, the warning systems have become more refined. The original colour-
coded amber and red landslip warning signals introduced in 1977 to alert
various emergency organizations was simplified in 1983 to a single warning
serving all sectors of the community. The heavy rain warning in 1967 was also
modified in 1992 to a rainstorm warning system with green, amber, red and
black signals to warn the different degrees of severity of rainstorms. These
precautionary measures augmented the degree of preparedness against the
destruction triggered by severe weather conditions. In 1999, the cold weather
warning was introduced to give early warnings to people suffering from
respiratory diseases, the very young and the elderly, while the very hot weather
warning advised the public to be protected from the possibility of heatstroke.
These highly effective early warning measures and weather reports have
gradually become important guidelines for the public in their daily lives (see

Table 4.9 for the evolution of warning symbols for severe weather).

HoAb 5 R A

AR 1237 5% B U B e S 2 R R AT > R A TE AR R T RAEE S KA T Y
ETEVE o BEA T RAER GRS Tk - KA RN —RIINES KAE
WA o 1967 4 2 KR EEE SUL R MRS 558K - BEEENESR
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Table 4.9 Evolution of Warning Symbols for Severe Weather

Warning Type | Year | Warning Warning Description
Icon Name

Thunderstorm | Apr Thunderstorm | Rainstorms and thunderstorms are expected
1967 ‘Warning within six hours.
1997 Thunderstorm | Thunderstorms expected within four hours.
& ‘Warning
Rainstorm Apr Rainstorm More than 50 mm (2 in) of rainfall recorded
1967 Warning Signal | during the past hour.
1992 Green Rainstorm | Significant amount rainfall is forecast within
Signal the next 12 hours.
. Yellow More than 50 mm of rainfall is forecast in
& Rainstorm Signal | the Hong Kong region within six hours.
+alin Red Rainstorm | Rainstorm has commenced and within the
Signal last hour or less, more than 50 mm of rainfall
Red El has fallen over a wide area.
e Black Rainstorm | More than 100 mm of rainfall has fallen
] Signal within the past two hours or less.
Bed B
Mar | Yellow Heavy rain has fallen or is expected to fall,
1998 | Rainstorm exceeding 30 mm in an hour. The heavy rain
‘Warning may lead to the red or black warning symbol.
i Red Rainstorm | Heavy rain has fallen or is expected to fall,
‘Warning exceeding 50 mm in an hour. The heavy
Red | rain may lead to the black warning symbol.
. Black Rainstorm | Very heavy rain has fallen or is expected to
Frd ‘Warning fall, exceeding 70 mm in an hour, and is
ek & likely to continue.
Flood 1971 Shing Mun The Shing Mun Reservoir or the Lower
Reservoir Shing Mun Reservoir water level has exceeded
Flood Warning | the security line and may lead to overflowing.
1983 Flooding The issuance criterion is based on rainfall
‘Warning amount.
Mar _ Special Issued whenever heavy rain affects the area
1998 it Announcement | and flooding is expected to occur or is
. on Flooding in | occurring in the low-lying plains of the
the Northern NT | northern New Territories.
Landslip Apr Yellow Landslip -
1977 ‘Warning
Red Landslip =
‘Warning
1983 Landslip Warning =
&
jﬂ;
1998 Landslip Warning| Apart from the rainfall rate of the day,
ﬂ_-i reference is made to the rainfall amount and
conditions of the previous 15 days. When
Hong Kong comes under heavy rain and
more rainfall is expected within the next few
hours, the Observatory will consult the
Geotechnical Engineering Office and issue a
landslip warning if they consider that landslips
are likely to occur as a result.
Strong Monsoon| 1947 Strong Monsoon | Mainly issued in winter when strong

Signal

monsoons are blowing. During 195455, this
service was suspended as the Chinese
government stopped providing Hong Kong
with meteorological information.
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Strong Monsoon | 1997 LA 1 Strong Monsoon | Issued when strong monsoon winds are
(cont.) ok Signal blowing or expected within the next 12 hours
Rb—— with wind speed in excess of or are expected

to exceed 40 km/h. In very exposed places,
monsoon winds may exceed 70 km/h. This
warning is not issued when tropical cyclone
signals are in force.
The strong, cold and dry northeasterly
monsoon may cause damage to crops in
exposed regions in the New Territories.
Fire 1968 Hill Fire The dry weather is prone to the outbreak of
Warning Signal | hill fires. This warning signal was only used
during holidays.
Oct Yellow Fire When the atmospheric relative humidity
1972 (&4 Danger Warning | drops to a certain level the vegetation dries
out and poses a fire risk. This warning is issued
when the fire risk is high.

Red Fire This warning is issued when the fire risk is
J:.h!ll Danger Warning | extreme.
Frost Nov + Frost Warning | This warning is issued whenever ground frost
1968 O Signal is expected to occur on high ground or inland
in the New Territories.
Cold weather | 1999 Cold Weather | It is expected that Hong Kong will come
‘Warning under the influence of cold weather.
S,
Very hot weather| 1999 Very Hot It is expected that the weather will be very
ﬁ« Weather Warning | hot and sunny.

Sources:

HKSAR Government Home Affairs Department website, <http://www.info.gov.hk/had>.

Hong Kong Observatory, Hong Kong Annual Departmental Report by the Director, Royal Observatory, for the financial
years 1954-55, 1966—67, 1968-69, 197071, 1972-73, 1977-78, 1999-2000, Hong Kong, Government
Printer, 1955, 1967, 1969, 1971, 1973, 1978, 2000.

Hong Kong Observatory pamphlets: ‘Rainstorm Warnings’, July 1997; ‘Strong Monsoon Signal’, February
2002; ‘North New Territories Flood Warnings’, May 1998; ‘Landslide Warnings’, May 1998; ‘Fire Warnings’,
‘Cold Weather War