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"Everybody talks about the weather, but nobody does anything about it." But we
do! The Hong Kong Observatory and the world meteorological community do!
Weather is now a global issue, we are doing everything possible about it.
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P. Sham

What gave the forecasters a firm inkling that Rose was continuously approaching
was not a sharp atmospheric pressure drop, nor a significant strengthening of local
winds. It was the unrelenting increases of “microseisms” recorded by the
seismometers.

Robert Lau
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Foreword

The Hong Kong Observatory (HKO) was established in
1883 on a small hill named “Mount Elgin” in Tsim Sha Tsui,
Kowloon. Throughout the past 130 years, the Observatory
provides services in weather, time, geophysics and other areas,
always evolving with time and striving for excellence. Although
there were stormy times, the Observatory has continuously
grown strong, thanks to the professionalism, perseverance and
commitment of our predecessors.

While celebrating the 130th anniversary of the Observatory,
I hope we could all take a moment to look back on the weather
disasters in the past and reflect on how we could learn from
history. With the probable trend of more frequent extreme
weather brought by global climate change, we should not
forget the importance of disaster prevention and mitigation
work. At the same time, through the valuable reminiscences
and memorable photographs of our colleagues and partners,
previously untold stories and bits and pieces of the Observatory
could be recollected, and such collective memories could be
preserved for the future generations.

130 years is not short compared with a human lifetime, but
from the perspective of human history, it is just a drop in the
ocean. We are glad that through this “drop” of the Observatory,
many generations of colleagues with passion and commitment
have come together and built up good partnership and friendship
with stakeholders, scholars and counterparts. Together we
have worked hand in hand through rain or shine, thus the theme
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of this book — “Weathering the Storms : Under the Same Sky”.
The Observatory could not have grown and developed to what
it is today without the cumulative efforts. | would like to take
this opportunity to express my sincere appreciation to everyone,
and | look forward to continuing to work together with you in the
years to come for the betterment of Hong Kong and the world.

e Gy
Shun Chi-ming

Director of the Hong Kong Observatory
World Meteorological Day 2013
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Zheng Guo-guang, Administrator of
China Meteorological Administration

Dr. Zheng Guo-guang, Administrator of China
Meteorological Administration (CMA), congratulates the
Hong Kong Observatory (HKO) on its 130th anniversary.
He witnesses the developments and achievements of the
Observatory, building on its culture of science, service and
innovation. What Dr. Zheng cherishes most is the long-
term co-operation between CMA and HKO in a wide range
of areas, including exchange of meteorological information,
meteorological research and technologies, climate change as
well as training and experience sharing. He looks forward to
further enhancing the mutual cooperation between CMA and
HKO in areas like public weather services, disaster prevention
and mitigation, for the betterment of the society and the well-
being of the public.
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Weather testifies the power of nature to mankind. Weather
phenomena such as thunderstorms, turbulence, windshear
and microbursts etc. can induce significant safety impacts to
air traffic control (ATC), airport and airline operations. Accurate
meteorological forecasts and timely delivery of weather
information to aviation organizations and pilots by the Hong
Kong Observatory (HKO) are essential in assisting the Civil
Aviation Department (CAD) in the provision of safe and efficient
ATC service to aircraft in flight and to ensure flight safety for the
travelling public.

CAD provides ATC service to all flights operating within
the Hong Kong Flight Information Region (HKFIR) including
flights departing from and arriving at Hong Kong International
Airport (HKIA) and overflights transiting our airspace. It extends
over the South China Sea covering an area of 276,000 kmz,
Unqguestionably, tropical cyclone during summer months is a
prominent weather phenomenon which can seriously affect
ATC operations. It is not uncommon for flights to be cancelled
or diverted to other destinations during the passage of typhoon.
Traffic recovery after the passage of a typhoon is always a
highly demanding task which requires the concerted efforts from
airport stakeholders and neighbouring ATC units in clearing the
post typhoon traffic backlog.

Recently Typhoon Vicente struck Hong Kong on 23 July
2012. Hurricane Signal No.10 was issued at 0045 HKT on 24
July 2012. Thirty-six flights carried out missed approaches
and 50 flights diverted to other airports. The Windshear
and Turbulence Warning System (WTWS) of HKO provided
microburst, windshear and turbulence alert in good time to ATC
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who would then be able to pass on the vital weather information
to pilots and other aviation stakeholders. The prompt delivery of
such important weather information by ATC is indeed critical to
flight safety.

With surface wind blowing at 090 degrees, 50 to 60 knots
and with occasional microburst at 35 knots magnitude on the
departure path, no flight departed from HKIA on the night of 23
July for almost 9 hours until the first flight departed in the early
morning on the following day.

With a low departure rate on 24 July 2012 from early
morning to early afternoon (altogether 68 departures), this had
resulted in parking bays not being able to be released in time for
arriving aircraft. ATC had initiated the HKIA Contingency Aircraft
Parking Arrangement in the late morning on 24 July 2012 and
lasted until late afternoon on the next day. Landed aircraft had
to be held on several taxiways waiting for parking bays. At its
peak, 30 arrival aircraft were holding on taxiways waiting for
parking bays.

In addition, ATC had to slow down the landing rate, at the
expense of enroute holding, in order to contain the number
of arrivals holding on taxiways, with a view to minimizing
disruptions and hazards to ground traffic and airport operations.

Facing the shortage of parking bays, ATC had also
implemented the Ground Departure Holding Procedure on 25
July to speed up the release of parking bays. A maximum of 24
departing flights were assigned to queue up on taxiways before
they were actually released for departure in order to vacate
parking bays as soon as possible to facilitate bay parking for
arrivals.
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During the passage of Typhoon Vicente, CAD had
maintained close liaison with HKO, Airport Authority Hong
Kong, and between Hong Kong and neighbouring ATC units so
as to guard against overloading on ATC operations. Air traffic
operations eventually resumed normal in the late evening on 25
July 2012.

CAD is very honoured to maintaining a close and
collaborative working relationship with HKO over the past
years. Accurate and timely weather forecasts require great
skill, experience and professional judgement. The consistently
reliable and high quality of service provided by HKO has
rendered immense support to our provision of ATC service
within the HKFIR.

wm Air Traffic
Control Centre

o
- i
1 - . A
% A |
\\ . )

The Air Traffic Control Tower provides round-the-clock air traffic
control services to aircraft operating at the Airport.



I3l
o Cetm,

g -

35 Years of Partnering for
Slope Safety
gk T HhIRRRIRER

Pang Pui-loi, Richard, Deputy Head of Geotechnical
Engineering Office
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The Hong Kong Observatory (HKO) provides world-class
meteorological services to the public. It has been a strategic
partner of the Geotechnical Engineering Office (GEO), Civil
Engineering and Development Department during the past 35
years in tackling the landslide problem in Hong Kong.

Hong Kong has a hilly terrain with a substantial portion of
urban development located on or near hillsides. Coupled with
torrential summer rainfall, landslide is a long-standing problem
that Hong Kong people have to face. Many of us can still
remember the disastrous landslides in the 1970s, which resulted
in a large number of fatalities (Figures 1, 2 & 3). The GEO was
set up in 1977. Since then, the GEO has set up a comprehensive
slope safety system to manage landslide risk.

12

Figure 2: Landslide at Sau Mau
Ping in 1972 (71 fatalities)
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Figure 3: Landslide at
Sau Mau Ping in 1976
(18 fatalities)

An early warning system plays an important part in Hong
Kong’s slope safety system. In this regard, the GEO has been
operating a Landslip Warning System since 1977 in conjunction
with the HKO, to forewarn the public of landslide risk during
periods of heavy rainfall.

W Figure 4: Real-time rainfall data is
| transmitted to GEO and HKO for
use in the Landslip Warning System

Over the years, the HKO has provided expert input in the
development of rainfall data collection and nowcasting, for
improving the performance of the Landslip Warning System
(Figures 4 & 5). The current system is recognized as among
the most advanced systems of the kind in the world. Also,
Hong Kong has developed an automatic raingauge system with
probably the highest density of automatic raingauges amongst
the populated cities in the world, starting from 67 raingauges in
1985 and increased to 110 raingauges since 1999.

13
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Figure 5: Locations of GEO raingauges and HKO raingauges in
Hong Kong

HKO not only plays a vital part in developing the Landslip
Warning System but also in the decision-making process on
the issue and cancellation of the Landslip Warning each time.
Such a decision has wide-spread impact on the community. It
requires state-of-the-art and considerable judgment in rainfall
nowcasting and prediction of landslide occurrence, and
therefore close liaison between the HKO and GEO.

There is ample record of frequent consultations between
the Head of GEO and senior management of the HKO including
throughout the nights before the Landslip Warning is issued
or cancelled. The ex-Head of GEO, Mr Raymond Chan,
in summing up his experience during an interview with the
Commercial Radio Hong Kong before his retirement in 2011,
said that times of typhoon and rainstorm were particularly
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demanding. Although about three to five Landslip Warnings
are issued in a normal year, the need for consultations
between GEO and HKO round the clock far exceeds this
frequency (Figure 6). He said that HKO has provided excellent
professional support to the GEO in our work.

57 = T 140
W Ho, of ECC Sessions Mobilised during Landslip Warming (LW)

 No. of ECC Sessions Mobilised during Typhoon No.8 or sbove (T8+}

W Ho. of ECC Sessions Mobdised during LW and Té+

= Cumuiates No. of ECC Sessions Mobilised 20 August 2005 rainstorm
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Figure 6: Number of times of mobilization of the GEO Emergency
Control Centre (ECC)

The issue of the Landslip Warning triggers the mobilization
of the emergency system and Emergency Control Centre in the
GEO and other government departments to deal with reported
landslides and any aftermaths arising.

A review of the landslide statistics since 1985 has indicated
that more than 90% of the fatal landslides occurred when the
Landslip Warning was in force. This indicates that the Landslip
Warning is a reliable means in giving forewarnings of potential
landslide danger to the public.

15
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The effectiveness of the Landslip Warning System depends
on members of the public taking the necessary personal
precautions when the warning is in force. The GEO has joined
force with the HKO and others to launch a range of public
education activities. These include a year-long major public
education campaign "Safer Living - Reducing Natural Disasters"
in 2005 and the “Safer Slopes Safer Living Fiesta” in 2010
(Figure 7). The objectives are to promote public awareness on
slope safety and natural disasters, and to encourage members
of the public to take
appropriate precautionary
measures during periods
of heavy rainfall.

-

Figure 7: Upper photo: Mr Lam Chiu-ying (centre), former Director
of the HKO giving an opening speech in “Safer Living - Reducing
Natural Disasters” Campaign in 2005 and lower photo: Dr Lee Boon-
ying (far left), former Director of the HKO and Mr Raymond Chan,
former Head of GEO (far right) with other officiating guests at “Safer
Slopes Safer Living Fiesta” in 2010 to promote public awareness on
slope safety and personal precautionary measures against natural
disasters
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Regular liaison meetings between the senior management
of the HKO and GEO are held to review the performance of
the Landslip Warning System and to strengthen collaborations
on areas of common interests (Figure 8). Studies are being
undertaken by the GEO in conjunction with the HKO to update
the current estimate of the Probable Maximum Precipitation for
Hong Kong, with a view
to further enhancing our T i —
landslide emergency 2 %S '
preparedness planning.

Figure 8: Upper photo: Members of the Slope Safety Technical
Review Board (front row) received by Mr Lai Sau-tak, Edwin and Mr
Chan Ying-wa (third and fourth from the left in the back row) at the
HKO in 2007 and lower photo: Delegation of GEO headed by Mr John
Massey (fourth from the left) at the annual liaison meeting between
GEO and HKO in 2009 with Mr Wai Hon-gor, Mrs Lam Kwong Si-lin,
Hilda and Mr Leung Yin-kong (fifth, sixth and ninth from the left) of
HKO. First on the left is the author.

17
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Following the 7 June 2008 rainstorm which triggered
widespread natural terrain landslides on Lantau, the GEO has
further improved the landslip warning algorithm. Its operation
relies on expert input from the HKO on rainfall nowcasting. The
GEO has also collaborated with the HKO to undertake studies
on rainfall patterns under a range of climate change scenarios
for assessing the impact of extreme weather events on slope
safety (Figure 9).

o8

Figure 9: 7 June 2008 natural terrain landslides in Tai O

Today, the landslide risk in Hong Kong has been reduced
to an as low as reasonably practicable level. This achievement
owes much to the excellent support and dedication of the staff
of the HKO. In this regard, the GEO would like to take this
opportunity to express sincere gratitude to all the staff in the
HKO for their contribution in providing Hong Kong with a better
living environment. The GEO looks forward to continuing the
close partnership with the HKO in the years to come, to further
enhance slope safety in Hong Kong.
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The Observatory and the
Government Flying Service-
a Partnership in Aviation Services
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Captain Hud Vowell, Government Flying Service
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In common with many aviators in Hong Kong, | have
for a long time been a satisfied customer of the Aviation
Meteorological Services provided by the Hong Kong
Observatory (HKO).

In my first post as an Air Traffic Controller at the old airport
at Kai Tak, starting in 1982, | was able to visit the Briefing Office
just one floor below our operations centre at the western end of
the passenger terminal building.

When | began flying with the Royal Hong Kong Auxiliary Air
Force in 1984, it was always a pleasure to turn up at the Briefing
Office and have the carefully prepared briefing pack ready and
waiting, followed up by a thorough verbal briefing from the duty
forecaster.

Ahhh......those were the days of conversation and face to
face contact.

| am still flying with the Government Flying Service and |
still rely on the services of the HKO Airport Met Office, but now
it is all via internet connections and web sites.

Just a couple of months ago | was privileged to visit the
Airport Met Office in the Control Tower building at Chek Lap
Kok (CLK). It was no surprise to once again observe the
professionalism and dedication of this small group of staff,
still going about their business of providing Hong Kong’s
aviation community with all the necessary up to the minute
meteorological information.

The real point of my story though is to tell how in more
recent times, the Government Flying Service (GFS) has been
able to work even more closely with the HKO, not so much as a
user of the HKO information, but more as a provider of a variety
of services with its helicopter and fixed wing fleets.
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Specific tasks which the GFS have carried out include
radiation monitoring flights, low level windshear and turbulence
investigation, tropical cyclone data collection and the use of
helicopters to transport HKO personnel to and from some of
their remote equipment sites.

All the data and information
gathered from the hundreds
of flights over the years has
contributed to the overall
accuracy and efficiency of the
service being provided by the
HKO.

GFS helicopter over the Victoria Harbour

The GFS helicopters can carry an Aerial Monitoring System
provided by the HKO which can measure the ambient radiation
levels at the surface and at various altitudes over the territory
of Hong Kong. These survey flights are carried out at regular
intervals and in differing weather conditions, and the data
collected is used to provide background values for assessment
purposes in the case of any accidental release of radiation from
the nuclear power stations in Daya Bay to the northeast of Hong
Kong.

In the unlikely event of such a release, a GFS helicopter will
be required to assist in detecting and locating any radioactive
plume which may have entered Hong Kong territory, and to
measure the ground contamination after the plume has passed.
Obviously, the GFS will also be involved in the subsequent post
incident/accident operations, for instance, evacuation operations
at certain remote sites and villages.
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At the very early construction stage of the current airport
at CLK, the GFS fixed wing aircraft flew hundreds of hours
of evaluation flights recording the strength of windshear and
turbulence over the airport platform and around Lantau Island.
There were no electronic data collection tools in those early
days, just a clip board and a pen and a subjective assessment
by the crew members on board. “What do you think about that...
maybe moderate...maybe severe?” However, the information
gathered certainly confirmed what was already predicted; that

R s _ Lantau Island would provide
' _ some very interesting
~ and potentially hazardous
Y windshear conditions to
' the operators at the “new”
e airport.

GFS Jetstream 41 aircraft
with a specially designed
data collection probe.

As the technology of ground based monitoring equipment
developed, so too did the airborne equipment, and in July 2009, a
specially designed data collection probe was fitted to the wingtip
of one of the GFS Jetstream 41 aircraft. Initially, up to 6 flights
per week, mornings and evenings, were dedicated to this task
of collecting windshear and turbulence data on the approach
and departure paths of the two runways at Chek Lap Kok. The
meteorological data including air density, pressure, temperature
etc. when combined with the navigation inputs from the aircraft
systems, have enabled the HKO to make comparisons with
computer models and more accurately assess and predict the
occurrence of windshear and turbulence at CLK.
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A more recent innovation from HKO has seen the same
data probe equipped Jetstream aircraft flying out to meet
some of the tropical storms as they enter the South China
Sea. These flights involve flying two tangential lines across the
approaching face of the storm at 10,000 and 3,000 feet above
mean sea level (amsl). The collected data is then analysed
and used to more accurately predict the potential severity of
the storm and its projected track. The same technology has
also helped in determining the intensity of heavy rainfall areas

as they approach Hong Kong,
and this has helped with better
predictions and timely warnings
about such events.

GFS will take delivery of the new
Bombardier Challenger 605 jet
aircraft in 2013.

In November 2013, GFS
will take delivery of the first of
two new Bombardier Challenger
605 jet aircraft. These aircraft
will not only significantly boost
the Search and Rescue range

of the GFS but will also provide |

the platform for more advanced
meteorological data collection.
The aircraft will be fitted with
tubes which allow the dispensing
of a series of dropsonde data
collection and transmitting
devices.
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Up to four lightweight dropsondes can be launched in one
go from the aircraft, each with its own parachute will descend
through the atmosphere measuring air pressure, temperature,
relative humidity and wind direction and speed several times
per second. From the aircraft’'s maximum operating altitude,
the dropsondes will be able to measure approximately 13
minutes of data, and will transmit this data back to receiving
equipment installed on board the aircraft. It is proposed that the
radiosondes will be dropped into and along the leading edge of
tropical storms and the data will be made available to the HKO
to assist in more accurately predicting the direction and strength
of the storms.

With the cooperation of neighboring countries, it may also
be possible to extend the area of operation into their airspace,
thereby improving the accuracy of the tropical storm information
and enhancing the early warning capabilities of their respective
meteorological services.

In summary, the relationship between the HKO and GFS
has always been one of mutual cooperation, and GFS, in keeping
with its motto “Semper Paratus” will always be ready to further
enhance and carry this cooperation forward with the introduction
and development of new equipment and technology.
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Xu Yong-ke, Director-General of Guangdong
Meteorological Bureau

Mr. Xu Yong-ke, Director-General of Guangdong
Meteorological Bureau, gives an account of the cooperation
with the Observatory in information exchange and research.
He particularly highlights that cooperation between
Guangdong and Hong Kong in strengthening public safety has
set a good example of regional meteorological cooperation in
China.
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The Pilot’s Viewpoint
BEEHER - BIFEMEATRITERS

Captain Brian Greeves, International Federation of
Airline Pilots' Associations (IFALPA)
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Captain Brian Greeves was the IFALPA (International
Federation of Airline Pilots’ Associations) representative to the
ICAO (International Civil Aviation Organization) Low Level Wind
shear Study Group. He has served on the HKIA (Hong Kong
International Airport) New Airport Safety Committee throughout
its tenure and was, until recently, a member of the Airport
Operational Safety Committee, the WTWS WG (Windshear and
Turbulence Warning System Working Group) and the Liaison
Group on Aviation Weather Services. He has received several
awards, including the CN SAYEN Award, the International
Federation of Airline Pilots Associations’ highest award, and
the Guild of Air Pilots and Air Navigators Master’s Award for
the Hong Kong Region, for his contribution to aviation safety
and technical matters. He now lives mostly in Australia where
he continues to provide safety and technical advice to various
aviation organisations, including the Bureau of Meteorology.

I remember having a very pleasant lunch with one of
the previous directors of the Hong Kong Observatory
(HKO), just after he took up his post. He asked me
what the HKO could do to help the pilots. | answered
very simply, “Please give us accurate forecasts”. |
was not trying to be facetious or even rude, but to
emphasise how important it is to the pilot to know what
the weather will really be like. | subsequently made a
presentation called the “Anatomy of a Flight” to some
of the forecasters and HKO staff. In this presentation,
| tried to explain each stage of the flight from planning
to making the approach and landing; and even getting
home in a typhoon.
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I know when | used to look out of my study window,
when | lived in Hong Kong, at the rain coming
down the Lamma Channel, how difficult it is to
get it absolutely right. The Hong Kong Special
Administrative Region is a very small land area and
is very susceptible to small changes in the weather.
Despite this very real challenge, over the years the
HKO (and before 1997, its predecessor the Royal
Observatory [RO]) has worked continuously to
improve the meteorological services delivered to the
aviation industry and the community as a whole. |
have been privileged to be part of that process by
my participation as a pilot representative in various
working groups. This essay reflects on a few of the
highlights, as part of the celebration of the HKO 130
years of existence.

Wind shear and Turbulence

During the last few decades, the International Federation
of Airline Pilots Associations [IFALPA] and the local pilot
association (Hong Kong Aircrew Officers Association [HKAOA];
later the Hong Kong Airline Pilots Association [HKALPA]) have
been actively involved with the Observatory in working groups
with the objective of making the Hong Kong airport safer and
more operationally efficient by developing systems that are able
to provide real time information on wind shear and turbulence to
the pilots, enabling the crews to make the necessary operational
decisions, whether it be to continue the approach or to carry out
a go-around; or to delay the take-off.
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OPERATIONAL WINDSHEAR AND WARNING SYSTEM - THE BEGINNING

The Hong Kong Observatory (and its predecessor, the Royal
Observatory) has been involved in low level wind shear and
turbulence warning systems (WTWS) for 30 years, previously
at Kai Tak and subsequently at the HKIA. Hong Kong can now
“boast” one of the most sophisticated ground-based WTWS
in the world. This has come about through the cooperation of
the various members of the WTWS WG, previously called the
Operational Windshear and Warning System (OWWS) Working
Group. | remember the first meeting of the OWWS WG. It was
held in a room in the then HKCAD building and | know that |
had difficulty finding it. The meeting was chaired by Captain
Jim Adams, who | had met before, when he worked for Danair,
an airline sadly no longer in existence. Amongst the members
of this new WG, was a quietly spoken scientific officer from
the RO: Sharon Lau. This was my introduction to Sharon,
who | quickly realized was an incredibly knowledgeable and
passionate person, despite her external demeanor. [Later | was
to meet CM Shun, CM Cheng, PW Li, Olivia Lee, BL Choy, PW
Chan, Sandy Song and others, all of whom showed that same
guiet determination coupled with the intellectual capacity, to
make the system a “world beater” and to provide pilots with
“real-time” warnings.]

At that time, my knowledge level was reasonably low,
though | knew something about windshear and turbulence
through my experience, as a pilot, and through my participation
in the IFALPA Aircraft Design and Operations (ADO) Committee.
My mentor there was an American pilot called Bill Melvin.
Bill knew more about wind shear and turbulence than any
other pilot | have ever met; and probably more than a lot of
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the “experts”. Whilst | will never be able to emulate Bill, his
guidance and the education that | received as part of the WTWS
(OWWS) and from my friends in the HKO, ensured that | was
able to contribute as the IFALPA representative to the ICAO
Low Level Wind shear and Turbulence Study Group [ICAOWIST
SG] and help in rewriting the ICAO Manual on Wind shear and
Turbulence.

Our task in the OWWS WG was to consider the proposed
system for the installation of a wind shear and turbulence
warning system for the new airport to be built at Chek Lap Kok;
then a small island off the north shore of Lantau Island. The
trials flown by RHKAAF (Royal Hong Kong Auxilary Air Force,
now GFS) and the observations by the LIDAR (Light Detection
and Ranging) and other sensors confirmed that windshear and
turbulence would be experienced, as a result of the terrain
coupled with greater exposure to thunderstorms and to other
phenomena. The original system was designed by the US
National Center for Atmospheric Research (NCAR), which |
later visited in its HQs in Boulder, Colorado. It was to consist of
a Terminal Doppler Weather Radar (TDWR) (a proven detection
system for wind shear associated with convective activity) and
a diagnostic system based on algorithms and sensors. Whilst
the TDWR was proven technology, this was the first time that
it was to be used over a “marine environment”, which posed
problems in terms of interference. | was very optimistic about
this system, which probably showed my lack of knowledge at
that time. The other decision made by the WG was to use the
“FAA Phraseology” and the “maximum intensity-first encounter”
logic for the alerts.

33




147
tf;'&?}f. S
) s

34

THE WTWS 1S BORN

Sometime later (and | cannot remember exactly when),
Captain Mike Davis succeeded Jim Adams as the chair and the
WG was, in time, renamed the WTWS WG. Mike brought a new
pragmatism to the WG and under his chairmanship, the WTWS
evolved into the system it is today.

DEVELOPMENTS AND ENHANCEMENTS
Along the way, there have been some major developments

introduced by the HKO. The capability for the TDWR to operate
in a marine environment; the siting of additional anemometers
on weather buoys in the waters around HKIA to provide better
sensing coupled with algorithms (developed by the HKO) to
integrate this information into the WTWS; and in association
with the LIDAR, making it possible to see shear lines forming
and to predict wind shear on the approach/departure of the
individual runways; the use of the first operational Doppler
LIDAR in the world to detect windshear and turbulence in clear
air; and subsequently a dedicated LIDAR for each of the north
and south runways.

! !!-I | '
ﬁﬂ-amiﬁﬁmtﬂ&ﬁ:

]
 World's First LIDAR windshear Af _

h_ :

Captain Brian Greeves (left) and Mr. H.G. Wai

of HKO (right) at the HKO Mediia Briefing on the
World's first LIDAR Windshear Alerting System
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PROMOTION AND RECOGNITION

| was happy to help promote the development and
enhancement of the system both within the WTWS and also
in submissions to the government, press conferences and on
television and radio. | was especially pleased when the HKO
won the top award at the Hong Kong Information Technology
and Communications Award Ceremony in 2010 against 680
competitors. As well as winning the Grand Award for the
Best Innovation, it also won the "Award of the Year", the
grand overall award, against very stiff competition. This was
a tremendous accolade and reflected the outstanding world
leading technological innovation that has helped to provide real
time windshear and turbulence alerts to pilots landing or taking
off at the HKIA.

PHRASEOLOGY

We also made a decision to change the WTWS Alert
Phraseology. It became evident that the “FAA Phraseology”
was confusing, especially to pilots that had English as a second
language. After surveying various pilots that flew into Hong
Kong, we proposed that the “Maximum intensity-first location”
should be changed to give a more general location i.e. runway,
approach or departure; whilst the word “Caution” should be
used before each alert to heightened the pilots’ awareness that
this was important safety information. There was a lot of debate
and resistance from the US, but this phraseology has now been
adopted by ICAO as an alternative to the “FAA Phraseology”.
It is interesting that it is now some of the US pilots that are
confused!
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One of the greatest difficulties was educating pilots and
air traffic controllers on the capabilities and the limitations of
the WTWS. There was a perception that probably exists today
amongst some of the users, that the system over warns and
provides incorrect information. As far as possible, each of
the issues have been addressed by the WTWS WG and the
results show that the overall probability of detection (POD) has
increased, whilst the false alarm rate (FAR) has been reduced.

We produced, in many cases jointly, an extensive amount
of educational and briefing material, including a “Booklet” which
is now into its 3rd edition, a number of articles in international
and local aviation magazines, including excellent contributions
in “Flyleaf’ [the magazine for (the Cathay Pacific) Aircrew Officer
Association] by CM Shun (now the director), PW Chan and PW
Li on the development and enhancement of the windshear and
turbulence warning service at the HKIA.

PiLoT REPORTS AND FLIGHT DATA MONITORING

Despite some doubters, the education process did
succeed, as was demonstrated by the filing of pilots’ reports
and the return of survey questionnaires. These were essential
means of verifying that wind shear and/or turbulence is present.
It is just as important to report when it is forecast/alerted and
not there, as when it is a confirming its presence. | cannot
emphasise how important this was to enable us achieve our
overall aim of improving the POD and reducing the FAR.

| was also able, as the Association’s representative to
write and have agreed a variation to the CX/AOA Flight Data
Monitoring agreement that allowed the HKO to use the FDM
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(Flight Data Management) data to help verify the performance
of the WTWS by comparing the aircraft recorded data with the
alerts from the system. | also helped with some of the analysis
as the Airbus Fleet FDM Team Leader.

WORLD BEATER
As | have stated previously, “The development of the
windshear detection technique by the HKO is world beating

technology and places Hong Kong as a centre of excellence
within the aviation meteorological community.”

In the Bulletin of the World Meteorological Organization, it
was stated that “The warning of low-level windshear at the Hong
Kong International Airport was delivered “using a combination of
science, high-end technologies and user education”.

IFALPA was instrumental in not only supporting the
acquisition of the LIDARSs, but also in helping to develop and
fine tune their usage to provide alerts for pilots. In recognition
of the Federation’s role and of my personal involvement, since
the project’s inception, | was invited to attend the several official
ceremonies along with Captain Mike Davis, who was chairman
of the Hong Kong Civil Aviation Department’s Windshear and
Turbulence Warning System Working Group, until he left the
HKCAD to join the private sector.

SUMMARY
The WTWS will never be perfect. The transient nature of

some of the events coupled with the limitation of elements of
the system will always lead to some real or perceived “False
Alarms”. Nevertheless, the WTWS, as an overall system,
does have a very high “Probability of Detection” and this is no
small way due to the enhancements implemented by HKO in
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conjunction with the stakeholders. The WTWS WG was an
extremely effective forum and it was with great disappointment
that | learnt that the HKCAD had decided to dissolve it.

Liaison Group on Aviation Weather Services

| attended the first meeting of the Liaison Group on Aviation
Meteorological Services (later renamed the Liaison Group on
Aviation Weather Services [LGAWS]) in 1993. [One question
| never was able to answer is why we keep changing names!]
The director at that time was P Sham, who explained the
objectives and then handed over to CY Lam. CY, apart from
being a meteorologist, is a renowned ornithologist and is the
co-author of the “Birds of Hong Kong”, a book that | have used
often in my attempt to identify a bird sighted on one of my hikes
around the SAR. Robert Wong (Luthansa) was also a founding
member on the Liaison Group on Aviation Weather Services
and | believe that we were the longest serving members,
though, since moving to Australia, Robert must now deserve
that distinction on his own.

The LGAWS became a forum for the Observatory to
display its wares and to showcase some of its new products and
services. There was perhaps a little bit of skepticism from time
to time with the “satisfaction surveys”, but what is indisputable is
the determination to enhance aviation weather services.

Over the 34 meetings that | attended, there have been a
significant number of new products and services, including

a. Customized SIGWX charts with more “user friendly”
access.
b. Upper air temperature charts for North Pole.

c. China composite radar image, using the China
Meteorological Administration products.
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d. Different SIGMETs will have different icon illustrating
the source of the warning e.g. typhoons, volcanic ash
etc.

e. Aerodrome landing minima chart, based on TAF, that
makes it very easy to select alternatives; which can
be tailored for airlines and can include crosswind and
tailwind limits.

f. Local Met includes the ATIS (Automatic Terminal
Information Service) on AMIDS (Aviation
Meteorological Information Dissemination System) +
web cam images at various locations.

g. A new product of Tropical Cyclone/Strong Monsoon
Signal showing an icon on the AMIDS, which can
then be clicked for further information. A number of
additional icons were developed, including one for
lightning warnings.

h. Introduction of broadband internet access to replace
“dial up” access.

i. “What's New?” page placed on the AMIDS.

j.  SMS (mobile service - short message service)

k. The developments and enhancements to the WTWS.

The Commission for Aeronautical Meteorology (CAeM)
The 14th Session of the World Meteorological
Organization’s Commission for Aeronautical Meteorology
(CAeM) was held in Hong Kong, China, from February 3rd
to 10th, 2010. As | was living in Hong Kong, | was asked by
IFALPA to attend, along with Lucy Tsui (HKALPA Techncial
Secretary) as the official Federation’s representatives. The
CAeM meets every four years normally in Montreal or Geneva,
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so it was a real honour for the HKO to host it in Hong Kong.

As the organizer of the 1994 IFALPA Annual Conference
held in Hong Kong, | understand the scale of task required to
make a major international event successful. The HKO achieved
this and witnessed first-hand by the positive feedback from “Met
experts”, who came from all over the world.

Sometimes conferences are “talk fests”. This was not one
of them; it was a serious technical conference in which many
important issues affecting the provision of aviation weather
services were discussed. There is a difficult “marriage” at times
between meeting the requirements of the WMO, which sets the
standards for forecasters, training and Met offices in general,
and ICAO, which sets out the Standards and Recommended
Practices (SARPS) for aviation.

In some ways, Hong Kong “punches above its weight”,
but it also supports its big brother “China” by providing the
international expertise and “savoir-faire”. This was reflected in
the number of HKO personnel that were appointed or elected
to the various task forces, as well as to the presentations
made by them on “TAF Validation” and other topics. Of course,
the highlight was the election of CM Shun as the new CAeM
president. | was pleased to make the following statement in
plenary:

“Mr President, | would ask your indulgence, so that | may
make a brief statement on behalf of IFALPA.

IFALPA would like to congratulate Mr CM Shun on
his election as chair of the Commission for Aeronautical
Meteorology. In congratulating Mr Shun, IFALPA would like to
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acknowledge the outstanding contribution made by the retiring
chairman, Mr Carr McLeod, especially in his endeavours to
make aviation meteorological services more efficient and
effective both during his time, as president, and in his legacy, as
evidenced by the strategic plan and by the development of the
New Terminal Forecast.

If I may remove my IFALPA hat for a moment, | would like
to say that as a permanent resident of the Hong Kong Special
Administrative Region of the People’s Republic of China, |
am extremely proud to see someone from the Hong Kong
Observatory be elected to this prestigious and important post.
On an individual note, | have worked closely with CM over many
years and admire him professionally and like him personally.

In electing Mr CM Shun, you as members of the
Commission have shown wisdom in selecting a person that
has the tact and diplomacy, as well as the resolve to lead the
Commission, with the support of the management group and
you, the members, through (and | will not say “interesting times”,
as this is a Chinese curse), rather challenging and innovative
times.

I have been extremely impressed by the presentations,
discussions and papers that have been presented at this
meeting; and by the level of the intellectual, scientific and
pragmatic debates that have taken place. | never thought that |
would say it; but | have actually enjoyed listening to proceedings
on aviation meteorological topics.

Although there are a few days to go, | would like to wish
you all a Happy and Prosperous Year of the Tiger; this is an
especially important year for me, as | am a Tiger, as is the
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CAeM having also been “born” in 1950. For those of you,
who are also tigers, let me tell you that the forecast for us is
extremely good with mostly CAVOK conditions (if | may still use
that terminology) and very few SIGMETs on the horizon (where
they are still issued).

Kung Hei Fat Choi!
Thank you!”

The Future

| emigrated to Australia in 2011 and am now a permanent
resident, though | also return to Hong Kong on a fairly regular
basis, as | still have many friends and business interests there.
More especially, after 24 years, it still feels like home. What
expertise and knowledge | now possess in terms of aviation
meteorology, over and above that learnt as pilot, is directly
attributable to the HKO and from the IFALPA “Met experts” in
the ATS Committee. | am glad that | am still able to use this in
my discussions with the Australian Bureau of Meteorology and
participation in its aviation industry groups.

Summary

| have worked with the director, CM Shun and his
colleagues for over 20 years and have a great deal of respect
for them, both as meteorologists and as people intent on
providing the best service for the airport users.

It has been a privilege to collaborate on a number of major
projects. Let me just end my essay by thanking CM and all of
you in the HKO, on behalf of the pilots, for your efforts in helping
to make our job safer and more efficient.
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Fong Soi-kun, Director of Macao Meteorological
and Geophysical Bureau

Dr. Fong Soi Kun, Director of Macao Meteorological and
Geophysical Bureau, congratulates the 130th anniversary of
the Hong Kong Observatory (HKO) and the 25th anniversary
of the Hong Kong Meteorological Society, both taking place
in 2013. He recalls his personal experience during his
meteorological career in the past three decades, witnessing
the evolution of meteorological monitoring instruments,
advancement of weather analysis and forecasting as well as
improvement of weather services in the region.
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Lee Kwok-lun

Mr. KL Lee, Scientific Officer, visited Mr. Keung Yin-man,
President of the Hong Kong Fishery Alliance. As a fisherman
for most of his life, Mr. Keung appreciates the importance of
weather to the safety and livelihood of the fishing community.
He shares with us his interest in the weather and the wisdom
of traditional Chinese sayings in predicting the weather. He
also treasures the weather services for fishermen provided by
the Hong Kong Observatory which greatly facilitate their fishing
operations and route planning.
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Professor Ding is the special consultant of the China
Meteorological Administration on Climate Change and an
Academician of the Chinese Academy of Engineering. He
is a world renowned scientist and has made important
contributions in many international programmes and
organizations, including the past four Assessment Reports
of the Intergovernmental Panel on Climate Change (IPCC).
Professor Ding is currently a scientific advisor of the
Observatory and his long association with the Observatory
dates back to the early 1980s. In this article, Professor
Ding recalls conducting specialized training courses
three times over the years for Observatory colleagues, on
tropical cyclones, climate forecasting and climate change
respectively. The training interactions provided also the
opportunity for developing friendship and cooperation with
the Observatory.
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Wang Cai-fang

Mr. Wang Cai Fang, Executive Deputy Director of the
WMO Nanjing Regional Training Center, recalls his close
partnership with HKO during his career in international
meteorological cooperation in the past 40 years, including
the establishment of the automatic weather station at
Huangmao Zhou in the early 1980s, which was the first
station jointly set up by the Mainland and Hong Kong. Mr.
Wang treasures the friendship developed with various
directors and staff of the Observatory and the close
cooperation in the international meteorological arena.
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My Close-to-Four-Decades
Association with the Observatory

BRIPR#%

Professor Chan Chung-leung, Johnny

BRI RBIREREMRERTD - VEFREAREFERRRHE
FIEEBERNRAXABRERR (CGordon Bell) » {thiBAGEE
HEREMAERREMNERSZR - MMMWELIHRXER » 7~
TERTEHET o BEINN 1986 EMARIERETR » &
FRMBELERMAR > RARERRIEBERS LK
BRI R AR ENRFS/ERR  WEBEHEIRE
REEHEAERE - MERBEAEBHHAZERIIRE SR



66

DAys wiTH MR. GORDON BELL

In May 1974, the Physics Department, University of Hong
Kong, organized a seminar for its students graduating that
year on possible topics for studying the Master of Philosophy
or Doctor of Philosophy and | was one of them. During the
seminar, each of the professors of the department presented
their research topics but none aroused my interest. Then, a
gentleman with grey curly hair, who was obviously not one of
our professors, stepped to the front of the room and introduced
himself and his topics. He was Mr. Gordon Bell, the Director
of the Royal Observatory Hong Kong (ROHK), and Mr. Bell
said that he had a joint project with the Physics Department
on measuring the sizes of raindrops and finding their number
distribution. That immediately triggered my interest. He then
explained the importance of such distribution as its relationship
with the radar echoes could give an estimate of the rainfall.
This was absolutely fascinating to me and signed on almost
immediately.

This encounter with Mr. Bell literally changed my life and
| was initiated into the field of meteorology. For the next two
years, | visited ROHK numerous times. In the beginning, Mr.
Bell would take me to the radar room and explain to me how to
interpret the radar pictures, and to the central forecasting office
to tell me all about weather forecasting. He also taught me basic
meteorology and took me to Tate’s Cairn to see the radar site. In
relation to the project, he enthusiastically showed me the pan of
flour that he used to catch raindrops, the sieve that he used to
measure the pellets of flour formed from the raindrops, and the
pictures he took of the pellets. The distrometer (an instrument
that measures raindrop size) that | designed was of a different
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kind, which was based on light scattering with the counting done
by a spectral pulse-height analyzer.

After | had constructed the distrometer in the laboratory
of the Physics Department and calibrated the signals, it was
transported to ROHK and was put on the grass lawn outside
the straw shed that today still houses the dry- and wet-bulb
thermometers. The signal cable went from the distrometer to the
little white stone hut near the back gate of ROHK and | had the
data collection equipment inside the hut. This hut was where
the earthquake charts were located and Mr. Peter Li and Mr. Lui
Yau Lok were the two staff manning the place, so | became very
well acquainted with them. In fact, both of them gave me lots of
advice on the electronic instrumentation.

Photograph of
distrometer device

On rainy days, | would go to the hut and took data,
sometimes staying overnight, sleeping occasionally on a nylon
bed. | remember also going to the radar room and watched the
radar echoes of a tropical cyclone, with Mr. Bell explaining to
me everything. | was really thrilled.

My two-year association with ROHK ended with the
completion of my Master of Philosophy thesis and my
subsequent pursuit of my Ph.D. in the US in August 1976.
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| learned a great deal not only from Mr. Bell but from many
colleagues of ROHK, including Mr. C Y Lam, who just started
out as a Scientific Officer at the time. They taught me so much
that | decided to take on the career as a meteorologist, which |
have been since then.

| had only seen Mr. Bell once more in 1978 when | came
back from the US in the summer. | told him | was going to
move from studying cloud physics to doing research on
tropical cyclones, and he strongly supported my move. It was
unfortunate that he passed away soon after his retirement in
1981.

DAYS AS A SCIENTIFIC OFFICER

Since my student days with Mr. Bell, | had long aspired
to be part of ROHK. So almost exactly ten years after | left
ROHK, I returned from the US and joined ROHK as a Scientific
Officer in April 1986. Because | have a Ph.D. in atmospheric
science, | was told that | should know enough meteorology to
begin forecasting duty. So my double-up period was a total of
three days. | was then put right in the front line of operational
forecasting, learning as | moved along. While | did know a bit
about weather forecasting, none of it was operational, that is,
with severe time constraints. Furthermore, my training was more
on mid-latitude rather than tropical systems, especially those in
East Asia. Characteristics of the Mei-Yu trough and cold surges
were relatively new to me so the senior scientific officers at the
time, including H K Lam, Fong Sai Wing, C Y Lam, Edwin Ginn,
W M Leung, C M Tam, and others, all taught me a lot, especially
on the empirical operational forecasting techniques. | am still
grateful today to them for all the things they have taught me.
This operational training helped me realize the limits of weather
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forecasting, which is useful in my subsequent research. | can
also proudly tease those academics who spend their entire
career in academia without putting themselves on the line that
they really don’t know what is going on in the real world!

Sixteen months later, | was transferred out of the Central
Forecasting Office to the Tropical Cyclone Section, and worked
under Mrs. Elaine Koo. This was great for me because | could
spend more time on my favourite subject — tropical cyclone.
Although my Senior Experimental Officer, Mr. K P Wong, did
much of the analyses of past tracks, | had many enlightening
discussions with him on some doubtful positions to come up
with the “best tracks”. Elaine was also great because she
encouraged me and supported my initiative to do research on
past cyclones, and | published a paper in Monthly Weather
Review with Hilda Lam on the erratic track of Typhoon Wayne of
1986. Because the Tropical Cyclone Section was responsible for
writing not only the Annual Tropical Cyclone Report of ROHK,
we also had to write reports for the ESCAP/WMO Typhoon
Committee Annual Tropical Cyclone Report. Both tasks forced
me to understand the genesis, intensification and track of every
tropical cyclone in the western North Pacific, which gave me
great insights into these processes.

In July 1989, I got an offer from the City Polytechnic of
Hong Kong as a Senior Lecturer to teach atmospheric physics.
Mr. Patrick Sham, who was the ROHK Director at the time,
tried to persuade me to stay. However, | reckoned that with my
knowledge in meteorology, | could contribute more to Hong
Kong by being an academic. So | left ROHK in October 1989,
ending my second association with ROHK, during which |
learned many things from my colleagues, some of whom have
become good friends.
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TWO DECADES AS AN ACADEMIC

Even though | left ROHK, | always feel that | am part of
it. For the last two decades or so, | have visited ROHK/HKO
numerous times, attending seminars of HKO and meetings
of the Hong Kong Meteorological Society, meeting with
Observatory colleagues to discuss collaboration between City
University of Hong Kong and HKO, bringing students to visit the
Observatory, etc. Every time | step back on the premises of the
Observatory, | feel like | am going “home”, to my once-stomping
ground and one of the places that shaped me as what | am
today. | am really honored to be bestowed the title “Distinguished

Meteorologist of the Hong Kong
Observatory” by the then Director,
Mr. C Y Lam during the 120th
anniversary of the Observatory. |
am also grateful to be invited to the
retirement parties of the last four
Directors of HKO.

To conclude, the day in 1974
changed my life from being a
potential physicist to a professional
meteorologist, and | must express my
sincere gratitude to Mr. Gordon Bell
and all the Observatory colleagues,
past and present, who have helped
me all along. Without their support and
encouragement, | would not have been
what | am today. So thank you all and |
wish the Observatory a great success in
the years and decades to come. Happy
130th anniversary!

Professor Chan
(left) receiving the
certificate after a
seminar from Lam
Chiu-ying (right),
Director of the Hong
Kong Observatory
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In 1995 | had the honour of joining a three-member Panel
of Independent Experts to provide independent advice on the
Operational Windshear Warning System (OWWS), which was
being developed for the new international airport at Chek Lap
Kok (CLK). My position at the time was the General Manager
(GM) National Weather Services for the Meteorological
Service of New Zealand, and vice president of Commission for
Aeronautical Meteorology (CAeM). The other two members of
the Panel were John Kastelein from the Netherlands, a former
president of CAeM, and Mike Eilts, at the time an Assistant
Director at the US National Severe Storms Laboratory.

We reviewed copious material and spoke with many people.
We were provided with excellent hospitality and cooperation by
friends and colleagues from the Observatory and from Weather
Information Technologies Inc. (WITI) in Boulder, Colorado, who
were developing the system.

Our report was finalised and delivered during a visit to Hong
Kong in October 1995. In general we concluded that “ ... good
progress has been made on the substantial meteorological,
feasibility and design issues ...” and that “ ..the development of
the project should continue ...” while taking into account some
recommendations that we thought would enhance the success
of the OWWS.

Subsequently, of course, the OWWS was successfully
implemented at CLK, and the overall system was later enhanced
by the addition of Light Detection And Ranging (LIDAR) — an
impressive world first for a real-time airport system implemented
by a small team of the Observatory’s scientists.

One of our recommendations was that additional in-situ
data on turbulence from aircraft be obtained and used to both
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tune the system and to verify its performance. | referred to this
at the time as providing “sky truth”.

After so much hard work on the review we couldn’t resist
having a bit of fun, so | added an appendix to the report with
a novel proposal for providing more “sky truth”. The proposal
wasn’t pursued at the time, but, given rapid advances in
unmanned aerial vehicle (UAV) technology, maybe something
like this could be implemented in future? The proposal was as
follows:

APPENDIX - VAMPIRE PROPOSAL

We propose that the Royal Observatory of Hong Kong
(as the Hong Kong Observatory was known then) consider
implementing an additional component for the Operational
Windshear Warning System (OWWS), providing an infusion of
particularly valuable data.

These data would come from instrumented pilotless aircraft
flying continuous circuits with missed approaches into Chek
Lap Kok. We call this component of the OWWS Velocity and
Acceleration Measurements using Pilotless Inflights Routinely
Executed, or VAMPIRE.

VAMPIRE would employ a new miniature aircraft being
marketed by Bloodline Aviation of Transylvania - the BAT-11.
This aircraft has a 3 m wingspan and a low-level cruise speed of
120 kt. It carries onboard sensors and an innovative Ultrasonic
Positioning System (UPS). The BAT-11 can measure and
automatically downlink continuous measurements of position,
velocity, and acceleration, thereby providing in-situ data on
wind, wind shear and turbulence intensity.

We suggest the continuous deployment of two BAT-11s,
with each doing a complete circuit every ten minutes. This two-
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pronged approach means that each point on the approach and
departure corridors would be sampled on average every five
minutes. We can imagine the scientists from WITI really getting
their teeth into VAMPIRE data as a vital additional input for the
OWWS.

There would, of course, be grave implications if there
were an in-flight collision between the BAT-11 and another
aircraft. Fortunately, the UPS is so accurate and the BAT-11 so
manoeuvrable, that the BAT-11 has perfect collision avoidance,
and can automatically interleave with the operational traffic.

The same systems allow the BAT-11 to conduct automatic
in-flight refuelling and operate indefinitely. When running low on
fuel, it is able to position itself just over the wing of an incoming
747, inject two very fine probes into the fuel tank, and extract
sufficient fuel to allow it to continue operating. The holes from
the probes are usually self-sealing, although there can be a
small amount of fuel bleeding. The amount of fuel extracted is
quite small, and should not be of concern to the airlines.

To date, the OWWS development has been lacking in
nocturnal information. VAMPIRE would address this, with
the BAT-11 flying both day and night. In fact, its unique
characteristics mean that it operates best at night. In the
daytime, sunshine can interfere with some of the delicate
sensors. However, without sticking our necks out too far, we
don’t believe this will be a problem.

The crux of the OWWS issue is to provide alerts which
match pilot observations. With its unique capability for providing
in-situ data, the implementation of VAMPIRE would be another
nail in the coffin of those who doubt the feasibility of the OWWS.
We would stake our reputation on the success of VAMPIRE,
and urge its full-blooded implementation.
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My attention was first drawn to the work of the Observatory
while 1 was a secondary school student in Hong Kong during
the 1960s. At that time my school received regular mailings
of an Observatory publication containing daily weather charts
and various meteorological records for the Hong Kong region.
| served as an officer of the Geography Club of the schooal,
and was in charge of filing issues of this publication in their
proper chronological order. In doing so, | noticed the day-to-
day changes in the circulation patterns appearing in the weather
charts, and tried to match such developments with the actual
atmospheric conditions in Hong Kong on the corresponding
dates. The most exciting events were, of course, associated
with the approach of typhoons to our territory. | was fascinated
by the crowded isobars surrounding the eye of these storms.
Indeed, my decision to pursue a career in weather and
climate research owes in no small part to this early exposure
to meteorological data as depicted in those synoptic charts
compiled by the Observatory.

My first ‘official’ contact with the Observatory dated back
to 1974. | had just finished my course work at the Chinese
University, and was admitted to the postgraduate program
in atmospheric sciences at the University of Washington in
Seattle. A few months before my departure from Hong Kong, |
wrote a courtesy letter to the Observatory, in which | described
my study plan, and also expressed my interest in serving Hong
Kong society upon the completion of my academic training
abroad. Since | did not know anyone at the Observatory at that
time, | simply sent my letter to the attention of ‘the Director’,
without expecting a reply. To my pleasant surprise, the Director
had apparently passed on my letter to a senior member of
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his scientific staff, Dr. P.C. Chin, who in turn took the trouble
of composing a friendly note to me. Dr. Chin wished me the
best in my future endeavours, and asked me to keep in touch
with the meteorological community in Hong Kong. Almost forty
years later, | remain deeply grateful for these simple words of
encouragement.

| concluded my thesis research work in 1978. After
considering my intellectual interests and the opportunities
available at that time, | have decided to follow an academic
professional path focusing on research and teaching. | took
a position at a climate research laboratory on the campus of
Princeton University, and have stayed in this institution in the
past 34 years. Despite this career choice, | still have strong
yearnings to contribute whatever | can to meteorological
research and education in Hong Kong. A few years after | settled
down in Princeton, in early 1985, | took the initiative of sending
a letter to C.Y. Lam, who was then a senior scientific officer at
the Observatory. | offered to give a seminar presentation to the
Observatory staff, so as to introduce my research interests, and
to facilitate further discussions on possible future collaborations.
C.Y. replied to my letter almost instantly, and extended to me a
warm welcome to visit the Observatory in my next trip to Hong
Kong (Fig. 1). This simple exchange of correspondence marks
the beginning of my relationship with the Observatory lasting for
almost thirty years.

For the first time in my life, | set foot on the grounds of the
Observatory Headquarters on a spring day in 1985, to give a
seminar summarizing my work on wintertime cold air outbreaks
over East Asia. This inaugural visit was to be followed by many
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Dr. LAU Hgar-cheung

Geophysical Fluid Dynsmics Laboratery
Frincaton University

P.0. Box 308

Princeton

Hew Jarsey 08342
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Dear Dr. Lau,

Thank you very much for your letter dated 5 February 1985
concerning your forthcoming visit.

Tou are most welcome to visit the Royal Observatory and to
give a seminar to our staff while you are hare. 1 s a student of J.5.A.
Gresn of Imperial College and so the role of transient eddies in the
general circulation always intriguss me. However, from the cperational
forecaster's point of view, the substance of paper on mid-latitude
disturbances (with Lau Ka-Ming, MR 112 No. 7] will be of more general
interest.

When you are in Hong Kong, please give me a phone call (3-7329222)
to arrange the details.

At a time when thers is a divergence of intellectuals from
Hong Korg, it gives me great plessure to welcome you back. Best regards.

Yours sincersly,

71k

(€Y. Lam}
for Director of the Royal Observatory

Fig. 1. Letter from C.Y. Lam inviting me to give a seminar at the
Observatory. Note his practice of signing his letters in Chinese, and
the efficiency with which he conducted his correspondence (our
letters to each other were dated only 8 days apart).

more in the years to come. | returned to Hong Kong on an
almost yearly basis, to see members of my family as well as
close friends, and to participate in activities organized by local
universities. | also frequently passed through Hong Kong on my
way to various scientific meetings in East Asia, especially China
and Taiwan. | invariably made an effort to spend some time at
the Observatory during each of these stopovers. Such visits
typically took the form of a presentation on a research topic in
which | was actively engaged at the time (Fig. 2), followed by
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broad-ranging discussions with the staff on progress of different
projects that are of high priority on the Observatory agenda. Of
the many areas covered by such presentations and discussions,
perhaps the most recurrent theme is the impact of El Nifio
and projected climate change on the weather and climate of
Hong Kong. In the course of these scientific interactions, | was
privileged to develop close and enduring friendships with many
members of the Observatory staff, and to make acquaintance
with a succession of very capable and far-sighted directors. |
should also mention that, at each of my visit to the Observatory,
my gracious hosts always treated me to a delightful lunch at
various neighbourhood restaurants. | had thoroughly enjoyed
both the conversation and the delicious food on such occasions.

Fig. 2. Seminar presentation to the Observatory staff on 3 October
2008. C.Y. Lam, the then Director, was seated at a back row just next
to a door on the right. W.M. Leung was seated at the extreme right
of the front row. Other members of the audience included assistant
directors and scientific officers.
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Beyond the seminars and discussions, | have served
as a scientific advisor of the Observatory since 1996, and
have offered assistance in the projection of temperature and
precipitation trends in Hong Kong in the 21st century. My
appointment as a scientific advisor had allowed me to observe
the activities of the Observatory at close range. A particularly
memorable experience in this regard is a study tour of the
meteorological facilities at the new Chek Lap Kok airport. This
tour was organized specifically for the scientific advisors by the
Observatory in 1996, when the airport was still under active
construction. We made our first stop at Tai Lam Chung, where a
state-of-the-art doppler radar for detecting wind shear was being
assembled. We then took a boat ride to the bustling airport
construction site at Chek Lap Kok itself. The core structure
of the new airport control tower was already erected at that
time. We were taken to the floor level where all future aviation
weather operations are to be conducted. Our stroll around the
outer perimeter of the tower, at a considerable elevation above
the ground level and with meager protective fencing available
at that time, was quite nerve-wreaking, especially for someone
with acrophobia like myself. Nonetheless, the visitors were
rewarded with a bird’s eye view of a world-class airport taking
shape at a frantic pace.

During the 1990s, | also had the opportunity of contributing
to the Observatory through other channels. At that time,
Professor Kenneth Young at the physics department of the
Chinese University was interested in various meteorological
problems with potential applications to local weather, such as
atmospheric factors favouring the intrusion of cold air masses to
southern China during winter, and the diurnal driving of the land-
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and sea-breeze circulation patterns in the Hong Kong region.
Much of this research was conducted by several graduate
students working under the supervision of Professor Young. |
met three of these students—K.L. Lee, Y.C. Cheng and W.K.
Wong—during my visits to Hong Kong, and discussed with
them various scientific issues related to their projects. | also
had the great fortune of serving as the external examiner for
their M. Phil. dissertations. It is most gratifying to me that, upon
their graduation from the Chinese University, all three budding
meteorologists were offered appointments at the Observatory,
and have remained as valued members of the Observatory staff
up to the present day.

Another activity that | was engaged in during the past two
decades has to do with the communication of knowledge on our
changing climate system to the general public. At the invitation
and encouragement of my former mentor at the Chinese
University, Dr. F.C. Chen, | have composed several Chinese
articles aimed at introducing various environmental issues to
the general readership of a bimonthly publication named ‘21st
Century’. Dr. Chen was a principal editor of this scholarly journal
in its formative years, and a strong advocate for incorporating
scientific knowledge as a critical component of Chinese culture.
My essays were all written using non-technical language, and
covered various topics ranging from global climate change
and ozone hole to air-sea interaction and El Nifio. The staff
of the Observatory has played an active role in publishing
the English version of some of these articles in the Bulletin
of the Hong Kong Meteorological Society. The Observatory
has also arranged for the inclusion of the Chinese version of
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these articles in its popular website (http://www.weather.gov.
hk/education/edu01lmet/edu0l_climatechange_e.htm). These
gallant efforts were extremely helpful for informing the Hong
Kong community of the current status of climate research.

My attempts to reach out to the public sector were given
a tremendous boast in 2003, on the occasion of the 120th
anniversary of the Observatory. In commemoration of this
significant milestone, the Observatory has organized a series of
popular scientific lectures at the Hong Kong Science Museum.
| was deeply honoured to be asked to start this series with
a talk on EIl Nifio (Fig. 3). My principal contact person at the
Observatory for this event, W.M. Leung, happens to be my
fellow classmate at the physics department of the Chinese
University in the 1970s. He has acquired a very good reputation
as a weather announcer at local television stations. It was
therefore tremendous fun collaborating with him after taking
rather distinct career tracks in the preceding thirty years. As it
turned out, the public interest in my talk exceeded my wildest
dream. A long queue formed in front of the lecture hall long before
the appointed hour. The 300-seat hall was filled to capacity,
and the overflow crowd had to be accommodated in a nearby
meeting room with live broadcast facilities. The audience (which
included my former calculus teacher at secondary school, and
former classmates at the Chinese University) was exceptionally
attentive and engaging. Several young students stayed after the
talk, and asked incisive questions on an individual basis. This
experience has affirmed to me the eagerness of the general
public in learning about cogent environmental issues, and the
importance of knowledge transfer from the scientific community
to the broader society. The enthusiasm shown by the audience
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at the Science Museum has motivated me to redouble my
efforts to break out of the ivory tower of Princeton and to inform
the public of the advances in climate science.

Fig. 3. Receiving a honourific certificate from Mr. K.H. Yeung,
Assistant Director, on 18 October 2003, in the Science Museum
auditorium, at the lecture celebrating the 120th anniversary of the
Observatory.

At the conclusion of the 120th anniversary lecture series,
W.M. has written an interesting article for the newsletter
published by the ‘Friends of the Observatory’ (April 2004
issue), in which he shared reminiscences of his interactions
with various guest speakers, including myself. At my request,
W.M. has mailed a copy of this newsletter to my mother in
Hong Kong. He was so kind as to attach a warm personal
note describing our previous relationship as fellow classmates.
Prior to this correspondence, my mother had already known
W.M. through his appearances in numerous weather reports
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on television. She was therefore overjoyed at receiving a hand-
written note from such a celebrity. To this day, she remains
impressed by the fact that her son is a friend of this handsome
‘Mr. Weather’, and has sufficient ‘clout’ at the Observatory
to arrange for a letter from a government official/television
personality to be sent to her.

At this 130th anniversary of the Observatory, may | humbly
offer my heartfelt appreciation and gratitude for the warmth
and professionalism of its dedicated staff. Throughout the
years, the Observatory has served as a hospitable base for my
professional activities during numerous visits to Hong Kong. Its
scientific personnel have selflessly shared with me their insights
on the practical implications of my mostly academic pursuits.
The Observatory has also offered me logistical and moral
support for my efforts to popularize climate-related issues within
the community in Hong Kong. Such generous provision of its
institutional resources has always been made in a spirit of trust
and cooperation, and with minimal administrative formalities. In
many ways, | am indebted to the Observatory for nurturing and
maintaining my roots in Hong Kong. It is my fervent wish that
these roots will continue to run deep and strong in the future.
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Conceptualised in the 80s, Tseung Kwan O was planned
as a new town by the then Territory Development Department
of the Hong Kong Government to accommodate some four
hundred thousand inhabitants.

Due to the existing topographic constraints, land had to be
reclaimed from the waterfront on the south to accommodate the
new town. This increase the “urban thickness” (the distance
wind needs to pass to reach from one side of the urban area
to the other side) of the new town. As such, based on findings
of the Final Report of Meteorological Studies of the Junk Bay
Air Shed by the then Royal Observatory in 1984, the planning
consultants of Tseung Kwan O incorporated two major and 2
minor breezeways into the plan. The report (dated 1990) of the
planning consultant had this to say:

BREEZEWAY

Two major breezeways of 100m wide, one along Road
P2 and one along the town park and lakes, as well
as a minor breezeway of 75m wide along the central
pedestrian spine are provided to channel natural air
flows such as valley winds, off slope and sea breezes
and seasonal prevailing winds. Development within
breezeways are[sic] restricted to low rise (maximum 6
storeys) so as to allow the prevailing of sea-winds, and
off shore breezes. The designation of breezeways
coincides with other design concerns such as building
set black along primary road, provision of landscape
features such as parks and lakes and the restriction to
low rise structures at the GIC zones.
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Breezeways of Tseung Kwan O identified in the 1984 study

Town block layout of Tseung Kwan O in 1990
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A lot later in 2006, 3 years after Severe Acute Respiratory
Syndrome outbreak, Planning Department promulgated the Air
Ventilation Assessment System (AVAS). A set of guidelines
were also incorporated into Hong Kong Planning Standard and
Guidelines (HKPSG) to inform planners how to plan better.
Breezeways, air paths, non-building areas, setback and open
spaces have all been mentioned. In hindsight, we can see
that the meteorological studies carried out by the Observatory
in 1984 to better inform planning should be regarded as the
forerunner of the AVAS. It is however sad that the practice
had not been repeated in other new towns or major new
developments in the meantime.

With the development of the AVAS to integrate
meteorological considerations in urban planning, | am hopeful
that a better urban living environment may be charted. | look
forward to the next 130 years of the Observatory continuous
contribution to the well-being in lives of people in Hong Kong.
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The Hong Kong Observatory (HKO) will be celebrating its
130th Anniversary in 2013. An anniversary publication will be
issued and | have been invited to contribute an article. Having
had behind me some 37 years of active service (including 11
years of directorship (1984-1995)) with the institute, | feel it as
an honour, and an obligation too, to accept the invitation and
write this short memoir.

| joined the Observatory in August 1958 as a scientific
officer in the government departmental professional grade. The
department then had a total staff of about 80, there were only
a few professional officers who were all university graduates.
In the year 1995, when | retired, the total number of staff had
grown to about 300, a number which had steadied till now.
However, the number of scientific officers (SO) had increased
significantly to 58, and the number of technical officers (hame
later changed to 'experimental officer' (EO)) increased from 9 to
46.

TIT LRI il ] ] L T UEREL ] B

A group photograph of Mr. Sham Pak (middle, first row) and
colleagues of the Hong Kong Observatory.
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The directorate now consists of 1 director and 4 assistant
directors, compared with 1 director and | deputy director in
1960.

From left to right (first
row): CY Lam, Robert
Lau, Patrick Sham (the
then Director), HK Lam
and Elaine Koo in the
1990s.

The staff increase was essential in order to cope with the
ever-increasing expansion of aviation, maritime and coastal
installations, shipping and the general public. Also, over the
years, the Observatory has taken on new functions like the
monitoring of radiation in relation to the Daya Bay Nuclear
Power Station.

After an 8-month-long intensive training course in the U.K.
Meteorological Office, | returned to Hong Kong and immediately
started learning how to be a weather forecaster.

A newcomer with no practical experience, | must say that |
still found the basic facilities and the general working conditions
in the Observatory forecasting office somewhat lacking when
compared with what | saw in the U.K.

The duty forecaster's job was to analyze all incoming data
from land observing stations in Southeast Asia and reports from
ships in the South China Sea and the Western Pacific. He then
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applied known forecasting techniques to arrive at a prediction. If
the prediction indicated any adverse weather conditions which
might affect Hong Kong or any sea or air routes, he should alert
those concerned without delay.

Scanty incoming observational data defy useful analysis.
Hong Kong's poor (but costly!) communications then were
to be blamed and the situation needed to be improved. | had
often heard people say: "Telecommunication is the lifeline of
meteorology!"

Aside from his forecasting shift duties, a scientific officer,
for his future career, had to be put in charge of a technical
section such as instrument section, seismology section,
telecommunication section, etc. It was when | headed the
telecommunication section that | discovered the existence of
the World Meteorological Organization (WMO)'s plan for a
Global Telecommunication System (GTS). The GTS required
Hong Kong to be linked to Tokyo and Bangkok by point-to-
point communication circuits. A working group named the
WMO RAII* Regional Working Group on Telecommunication
had been formed to oversee the implementation of the regional
plan. Membership of the group included U.S.S.R. (chairman),
India, Japan, Thailand, Pakistan and WMO experts. | saw the
immediate and long term benefits to HKO if Hong Kong joined
the Group. With the Director's approval, | represented Hong
Kong at a couple of the Group's sessions in the mid-60s.

Parallel to the progress of the Group's work, the Hong Kong
Observatory entered into bilateral discussions with Peking's

1 RAII, one out of six WMO regional associations, is responsible for the co-ordination of
meterological, hydrological and related activities wthin Asia.
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(the name later corrected to 'Beijing") Central Forecasting Office
on the setting up of a direct data link between the two places,
Peking and Hong Kong. Following a formal visit® to China by
a Hong Kong delegation (Observatory Director G.J. Bell, B.
Moul of Cable & Wireless and myself) in October 1975, an
agreement was signed to establish the link. | was pleased that
the link could be in place as early as 1979.

Meanwhile, the Hong Kong-Tokyo point-to-point link
was rented from Cable & Wireless. The submarine cable
encompassing this link was later replaced by a more efficient
optical fibre cable.

The Hong Kong-Bangkok circuit suffered a series of delays.
A senior experimental officer from HKO had to be seconded
to Thailand for several months to help out with standardizing
computer hardware and software of the terminal equipment.

As expected, the large amount of data from the three
circuits was too much and too fast to be handled by the human
plotter in real time. Appropriate computer software was
therefore introduced to do the plotting, but the actual analyses
were retained and performed by the duty forecaster as the
vital basis of his prediction. Computer-generated analyses and
prognoses continued to serve as useful references.

By now, masses of basic and processed observational
data of Hong Kong and the region are accumulated and kept in
HKO's library. They are available for research®, especially for
climatological studies.

2 See Attachment — episode 1
3 See Attachment — episode 2
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The last quarter of the twentieth century saw significant
advances of many technologies. What benefited meteorology
most were remote-sensing, digitizing, computer and information.
Examples are meteorological radars and meteorological
satellites for tracking storms, typhoons and detecting clear-air
wind shear and turbulence, high-speed computers for numerical
prediction up to a few days ahead, modelling and display of
storm surges, etc.

Over the years HKO was able to keep abreast of these
advances.

Siting of out-door weather sensors over a small but hilly
area like Hong Kong can be tricky, but we managed to find
suitable sites for a dense network of wind, temperature and
rainfall stations. Information on the variation of weather over
different parts of the territory is most welcome by the general
public. Nowadays, it would be rare for any citizen not to hear
the weather broadcast of this information immediately before or
after the news.

It is worth mentioning here the three important occasions in
the history of Hong Kong's aviation when the Observatory was
heavily involved:

(a) 1954 - New runway at Kai Tak on a promontory into

Kowloon Bay

(b) 1975 - Extension of Kai Tak runway (from 2529 m to
3390 m) to meet long haul operating requirements

(c) 1998 - Operation of the New Hong Kong International
Airport at Chek Lap Kok

Prior to each occasion and to suit the new environment,
new and replacement equipment/systems were purchased
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and installed. Siting of new airport radars at times presented
difficulties which were almost insurmountable.

The HKO took pride in having on its staff teams of experts*
to look after the maintenance and development of system
hardware and computer software. The 24-hour standby
arrangement helped to cut down the 'down' time of important
equipment such as radar and satellite receivers, especially on
weekends and holidays.

The beginning of the 1980s saw the completion of a
new 9-storey building next to the old 1883 Building and the
modernized and well-equipped Central Forecasting Office (CFO)
thus fulfilling DHKO's promise of a better working environment
to the forecasting staff. Some shift workers even said the
atmosphere within the office was 'inspiring'.

The quality and usefulness of a weather forecasting/
warning depends ultimately on the forecaster's skills and
experience. Refresher training courses/seminars were regularly
organized to update staff's meteorological know-how.

For years, senior experienced division heads were
encouraged to adjust their daily schedules to enable them to
attend the morning and afternoon weather briefing sessions
conducted by the duty forecaster. In tricky situations, their
experiences were pooled together and brought into play. The
Director himself took all decisions on the issuing and timing of
local tropical cyclone warnings for the general public.

One of the perennial problems facing the directorate,
particularly at budget estimates time, was to find additional
office space for the staff. For many years during the 1960s and

4 See Attachment — episode 3
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1970s, measures were taken to ease the problem, e.g. turning
some veranda space into small offices, extending the already
small radar display room adjacent to the forecast office on the
ground floor of the 1883 historic building onto the driveway at
the back, relocation of the library, renting of offices in the nearby
Tsim Sha Tsui commercial area, etc. But these measures were
mostly temporary and make-shift. New recruits and admission
of female staff made the situation even more critical. The
crowded forecast office and its noisy telephone background
were just not conducive to accurate weather forecasting.

There was no hope for a long term improvement and
solution until Central Government approved the construction
of a 9-storey building next to the old 1883 building. It took the

most of 1970's to complete
#774 the project! (There was even

' 3 two-year suspension of
building work due to financial
» constraint.)

By the end of 1981, all
operational divisions were

New building under
construction

From left to right:
Patrick Sham, HRH .
Princess Anne, Sir &l
Edward Youde and ;
Lady Pamela Youde &5
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(now more conveniently called the Centenary Building). It was
officially opened by HRH Princess Anne on 30 April 1983 (see
photograph).

Over my 37-year-long career with the Observatory, | think |
had attended more international meteorological meetings than
anyone of my colleagues in the Department. The experience®
is simply uniqgue and most valuable. Exposure to international
meteorology is both challenging and enlightening. It helps one
to understand, at the forefront, problems related to the provision
of reliable weather and warning services to avoid danger and
loss of lives and property.

Let me quote an old saying:

"Everybody talks about the weather, but nobody does
anything about it."

But we do! The Hong Kong Observatory and the world
meteorological community do! Weather is now a global issue,
we are doing everything possible about it.

Attachment

Episode 1 - Visit to the Peking Weather Centre - 1975

At short notice, | was instructed to join a Hong Kong
delegation to the Mainland to discuss detailed arrangements for
a meteorological data link between Hong Kong and Beijing. In
October, the weather in Beijing was not cold and quite pleasant.
I was thrilled and full of expectations since this would be my first
visit to the Mainland.

5 See Attachment — episode 4
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The other two members in the Hong Kong delegation were
G. J. Bell (Director HKO) and B. Moul (Cable & Wireless), both
European. We arrived at Beijing on a Sunday evening.

The next morning, | was shocked to find that our
Beijing counterparts were not prepared to use English in our
deliberations, probably with the misunderstanding that | could
also take up the role of an interpreter. Moul did not know
Chinese, Bell spoke some Cantonese, and my Putonghua was
hopelessly limited.

| had to struggle through the next four days in order to
finish the agenda in good time. The 3-way interpretation
(English-Cantonese-Putonghua) within and outside the meeting
often gave rise to amusing moments, but there was no denial
that | was a sub-standard interpreter.

Episode 2 - Research

As the Hong Kong Observatory is essentially a Government
service department, very few pure research projects are
carried out. However, applied research that has results
applicable to the improvement of the service - for example,
typhoon forecasting, is given priority in expending departmental
resources.

In 1988, together with a few HKO colleagues, | founded the
Hong Kong Meteorological Society to provide extra opportunities
for meteorologists and academics on related scientific fields to
meet. Since then, the Society has produced annual bulletins in
which news and research papers were published.



A £ 4 # Observatory Now and Then

Episode 3 - Detection of clear-air turbulence (CAT) and
windshear (WS) in Hong Kong

The Department began to study this weather phenomenon
in the 1970's because of its significance to aircraft in flight and
particularly in the landing and take-off phases. There had been
serious accidents at the time and many investigation reports
concluded that these accidents could have been avoided had
there been early or real-time alert/warning of the occurrence of
CAT/WS. Lidar (or laser radar) technology was thought of as
the best tool for developing a viable system.

In 2005, a team of HKO experts, headed by C.M. Shun
Senior Scientific Officer, now director (2011), after series of
trial-and-error tests and failures, made a breakthrough and
successfully built a prototype lidar windshear detection system
for use in the Hong Kong International Airport. The system was
the first of its kind in the world. Instant CAT and WS occurrence
at Chek Lap Kok can now be detected by this 'state-of-the-art'
system.

| was proud to witness HKQO's expertise and dedication to
science!

Episode 4 - A delegate wearing 3 hats!

Hong Kong is a member of the World Meteorological
Organization (WMO), and is represented in most of its Technical
Commissions. These Commissions hold conferences/meetings
every 3 to 4 years, usually at the WMO Headquarters in
Geneva, Switzerland.

DHKO attends all WMO Congresses as the Permanent
Representative (PR) of Hong Kong with WMO, and designates
senior officers to attend meetings of the Technical Commissions.
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International Civil Aviation Organization (ICAQO)
headquarters is in Montreal, Canada. Hong Kong is not a
member of ICAO and HKO's interest in aviation is covered by
including an 'advisor' in the U.K. (PRC since 1997) delegation.

Due to shortage of senior staff, the Hong Kong Delegation
to meetings overseas was usually a one-man delegation. In
1974, a WMO CAeM®/ICAO MET DIVISION extraordinary
conjoint meeting was held in Montreal. At that meeting | was
elected chairman of a working group to complete a redraft of the
ICAO regulatory publication - "Annex 3". Several evening/night
sessions had to be held that made me "A delegate wearing 3
hats" :-

(i) Head of Hong Kong Delegation

(i) MET (advisor) of U.K. Delegation

(iif) Chairman of Working Group

| did find the workload a bit 'heavy' especially after a long,
multiple-flight (Hong Kong - Tokyo - Vancouver - Toronto -
Montreal ) journey!

6 CAeM is Commission for Aeronautical Meteorology
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MiIEE (AR :1996-2003)
Lam Hung-kwan (Director : 1996-2003)

Dr. HK Lam recalls the old days in his early career
at the Observatory including his recruitment into the
Observatory, establishment of the seismological network
in the 1970s, automation of weather stations and his
first landing on the uninhabited Huangmao Zhou in the
1980s. His stories about the pioneering and innovative
technological development and rare photos of colleagues
and partners form an invaluable part of the collective
memory of the Observatory.
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197045 A 8 HNMER RN H—BRABEREES (
—) > BEEMNEREFBRXE (Royd Observatory) HHERIEZ T
(Scientific Officer) ° ERANBLZHFLIRERERBEREZE » [l
HHREAEEEREREFHEEZETRENEE—F > KERLSE
R B ORERBGFER » KBARESH - MEZARERD
FHR EERHAS MATER  REFIMEIN - BEEE
f= Gordon Bell » AR FRIEBE 23R R » Frank Apps M Peter Peterson »
i ERI& K John Peacock @ BEFRNAEBEEREE -

B -
~ HONG KONG GOVERNMENT VACANCIES

The following vacancies exist in the Public Service:-

1. SCIENTIFIC OFFICERS (Male), the Royal
Observatory (pensionable for local candidates
who would be on probation for 2 years in the first
instance).

2. Qualifications: Candidates should (i) preferably
be under 35 years of age; (ii) have a good Special
Honours degree in Physics or Mathematics or an
appropriate science subject from a Hong Kong or
British University or equivalent; (iii) have one year's
post graduate experience in an appropriate scientific
field; (iv) preferably have post graduate experience in
arelevant Geophysical science such as meteorology.

[B— 1970 FAXGHEEERES

HREAVINE  BEEERNZ—FE » WEIBEFIWHE 1971
F£7 A5 HIREEE » IEFRR 32 FMARXELE ©

MBEEFNIREBES - IBEMBIGLE Scentific Officers (Male)
RREBABEFLEBAAVESMHER - WMEGRZ » S8 —
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L5 -~ AR AMERRYEBAL - LIt ENF SR BEEBE R
e_+tEA RE—AmMESHT(BZ) -

" HONG KONG GOVERNMENT VACANCIES

The following vacancies exist in the Public Service:-

1. INTERPRETER / TRANSLATOR CLASS Il'in
various Government departments pensionable (on
probation for two years in the first instance) by
examination.

2. Salary: Male :$1,316 - $2,421) p.m.
Female: $1,082 - $2,046) p.m.

by 13 annual increments with prospects of promotion
to Class|.

Candidates possessing a Hong Kong University
degree or equivalent may be allowed to enter the scale
at $1,741 p.m. (male) or $1,421 p.m. (female), an
allowance of $60 a month is also payable to interpreters
for knowledge of each approved dialect in excess of one,
subject to their Passing the prescribed examination.

PUBLIC SERVICES COMMISSION

B = NEERRELRENEFR MF BRI
BERNEDEREFIEEE (departmental staff) 2281 »
AIE MGG Fz—  EEBEREE 1970 FRPHAIHLE -
uﬂfgf?i?ﬁﬁn EREEMZERSEMAERE  HP—ETERE
B RS EIMNE IR LR R TR EE » R RS EINGHTSH
R EERRGT > EEIFEZEHAIESRABEE - RENHH
SERk o DI — B ABNAKEER - AIREIERLERERK
XEBRRBWER C— » AJRINENR R AERINZETBFA
TREBERNEPR—ERE - AXEE—MNLHRERZT/NE
B AFGR B RSB & T ASK Mrs Elaine Koo ©
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BEEFNEBES B % (Dues) I T B £ —
A : "Successful applicants with an active interest in electronics
will have the opportunity of working in this field.” & K &
REEEFCHENFL - E—NEFERE—H0 Plessey 435 |R
FBEN—HB 3-om Decca 41 JBEHE  ENEWFHEZE R » BlA
— BB E ST E S48 (HF) SN E B RRREE - RES
FRREREEENSERE -

A% — X B8l & & John Peacock @ iR T2 58 — 4 T
FRHEFER —ERARESEREAKERIIRE  RER
REREIN  EFAFHITHFENE SRS HIZHE The Royal
Greenwich Observatory at Herstmonceux 12 £t = {& B #9 ith
(Geomagnetism) 1EEIE3 ° 1972 FEEHBEBEB Y RS TR
SRIERE > KT EMEHL  AEHE - AKX ~ REFEREEH
REY BRI HEEEA TAF -

RS REF LB LU EZE REEEZE (Plottng
Office) AN EERISER OMH NHRET > SRNRARI - 778
RHEEEEFENIERE  NERK BFER  RMEREEFS -
B R KA & Bk & % (Large-scale Integration (LSI) Integrated
Circuits) MIMIFAZF » R BERNSIER S KENRNREIET » &
H—HERAX ERFRERTNEFRE » KETEBEZEA - I
AIESFEARL " B -

1976 FHREFEIL 7.8 HAME » SIRAREEBIRA XA
EHERBRNET > ANABLREHEREHWERKPEH
FiERFARSFRR  TEEEREIEAREB BB -
6 BN ERHEE E RS RBEEDT - BRIE —RMMESHR
T BRY ZEIIRMERN  TEREBREEE - BREH—L
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BB » ER—ErIBHERE - WMRRP - 2 RE -
REBZEANR1977 FEEMZERBNFMABS > NEBASEWL
ithE ( B=) - ERRHEERBEROSRAE » RERERE
BEER RS NENDINTRR » BIRBERBFE L MG A
BAE » EFHEERM IS (Public Works Department) f97#
LEEHE I FERREREER - ZEMRNERMEE - $3
ERFNERE ( RRNEHRE ) VIEREW - B HhEIrEmEA
MRS HERSR » A E ATRETRL R BB F TF ERIAR -

EEEAHMEWERAR AN RS BAENHR CAS
(UNESCO) 7r3R[R) » 1978 B BRI IETRR - M INAIBUTEE
HER » REFAEBEMEE R EAYEES N EARE -
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JTOFERNBEZE ( BRENEER) > BE— SR -
PREE—EEPAS » FNEBTEHRE - MEAIRKZE AM E ( BITF
BREE) BRAREMENE( BIKE) » BARIERHHRE
6 MIRIEBEME FTHEREES6HMFE - EFEEBEREER
wEZ=ME[E "I ) (Duty Supervisor) EITRIR » #BEE (Chief
Supervisor) BRI RERNEE - BEREEEERNERRLFEL
AR -

BAITHRKRIER » RXAEHWES BERKEA - RHE
RER > 2EUAFREENREE  BRRAXAEIHN - BER
THREZEY - BEMISERRA - RNRTERAMTRR - &
VBRI Plessey 43S K Decca 41 2L EBEE R - REKXK1-2
RAREBW RIS KR E £ (Polar-orbiting Satellite) BEEER} -
BRI A R RIEE S - 0P BT AR ET A B R A A
0 EFANERRENTRXRE - FABRENE - BREZHLT
MERHERKREE —ERE  NMEERRRLEERLER
AIRRSI - B7° BB EINARNIAT) - EREBEER RIS

FEREBFRANZEEINEWL BELHIRE
(Geotechnical Engineering Office) EER X AAfERITHREZMILIBIER
L5 FEDBMNERNEER 1978 £8 A » FEBHEM
BEME - FA—EESANE & —E CANON 5H& » :Rstias)
g T—EAAKIEHE—EEBNEL - HHEARSER
NEET > E78 EMETARILET 20 Bl - ERNEREZEE]
TAHTRRE -

ATERETER  BETERETERBRETEER ) E
EVMAMRER T - PR RERBRESE - VREBEIMZE
KRN BRENREMRREGREOR L - KA AMEERZE
BIRE 1 K By B 38 S D AT E R A Al
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BERRIENFRETHIEBRTE T - BasdmFESagEun
IR TRRRERS > BERMRAEESFEGLRRENT
BRI AEE > F—IHEHRREN 1984 FEPHESB AR
BREHREE > BBINLAES - T RTEE -

BREHRIINS —RRRER 1983 F > HERERRE
ERNT SRS BERE BEREVYBENRR  EREAR
KEEEEENIARTEMAN S EERMES - E#BEXERIK
2 -1983 F12 B 6 HERHENE » THHBARRZRRE - EXE
KRRBEFKENRRENAERR T » BRFRALFE G Z
BEEFEFMNS(BMN)  Z2EWItNMGE ( BR) RMEBRER
URIE o B ARERIBMENRER » ERERNEERAIE L ILTEMER
¥ —REBREIEAKS  FERECA - EXANESIERZE
1984 FEHA K John Peacock 2% » 2B 1975 £&B - ILR&R
SR P REELURE AR R BN EERE -
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BNRENBERE  ARERSMGHEE - REEBERERS
BER BB ERIEHENRET  BRETHIMEEERER - U
EEXEESERPHEBNER  TIEREAARGREEMIRES -
RERFHNER Y BKEM - FIRERRESCERE - BY
RETIEB RN » EFIMNRERUEE 1985 FREEBLEE  BFLE
FORTBREMEHEE 2002 FE4 B11 BRE—XEFLE(BX)
RERSEMIUKAR - EFNNRETEEREH MR RIGMERETH
L5 0 IREBELREERE » RABRD T HBLIE  INE
Y LIBEERERRBEEINEEME S
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70 AR » RXERBRAEAFRTEBRENIRMT » &
TS HERAEARRYL  BEER  EELZAFERE
RARREZMEFTEZHNR
SEERANERHEREEE
bt RBTREKRZIER— BN
HEBEEENEDE B
B&er - MEERE & (Visibility ™
Meter) B E BB (Laser o o2
Ceilometer) & ( Bt) ° &t Iﬁ%f#‘ﬁ”ﬁ%@?ﬂﬁiﬁ HER

Ry H—REERER » PRIRES

BINATERBLLSENR R » HEEARRDZE !

7E Peter Peterson 1982 4 4 H
RIKBGE=E L

1981 £ 2 FIHERIERESE » NE 5 (WBIAXEE
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1983 # 11 FHBEHIEER  WE 6 (BIAXEE

1999 £ 9 H 16 H X fE e
~ BRI EMHAT 10 FEREK
= B 16 FLIKEX( HL—
S 21983 F9 H9 Hg
B E )

FRE (BIH)
2004 41 A8
HEEAX X & FF
R FLER
1981 £ 1992 4 iwe
HIEARX & B EE
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e AR
RAX 6 HE
MiEg%R (B : 2003-2009)
Lam Chiu-ying (Director : 2003-2009)

In a light-hearted way, Mr. CY Lam reminisces about
interesting times in his early career with the Observatory. He
describes his personal experience as a weather forecaster,
and the background of the Observatory’s issuance of a pre-8
announcement about two hours ahead of the No. 8. Mr. Lam
also recounts the Chinese liquor culture during his duty visits
to the Mainland in the 1980s and 1990s, and his “trick” to avoid
being over treated.
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1974 FEIMARNE » E— TIEEWMIINTERSE - T1F
FERDUBMESRRE > M EL—LLUBRBEERITHNNEE
ZE REMNTEREETERHEMEFNZRAR)  AEEL
KRNEBNRAXEBIENLR - SHBARRKENEE A E
"5, EEH  AREENMLERERE B TE, W—&Er -
") ARMEFERENET » BmSHFHEST Ik - RN
RERRNETE > TERFNR—2 > BC=2RBEHL/EIETENR
% FECRREES T 5 - BRARSCARRIEN
M) LEBIRA - IBAERIFEL T8 | AER -

MBZEE AR X GAARASR,

BERESERRE - BERBBRERY - LIRKRERE
AN RREMNBEEANSL  BRelBIRAXaRRERE
MIME  NRRBRIEEN - ARBEMESRNRE - BOKRER
FHRIHEARRES D FRPAREEREEEEMRI " AR E
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RE | WARXENTER » XBERITERD : T RXATEA
EMNEREREE , - —REEFP  NELEIREAKRA—K
TERRERE - ERGREE = AMNERARRBELEN &
AlftEE REIRREED - BEYEREM ~ =@ A - RRES
EMANMERE > LEHZEEARMEA

1T} E FEBI#E%E ( Central Forecasting Office) T1F » B1R%
BERT RN E - TAMEES - WERI  REND - IEETY
—BEFEAREIE - W RBEBNLL > FRIFM Y —&
BRI » BRGEE — BRI —E AT EMENEK - AN
RREIT IR RERITBFRRXEEEZ B ARMIEA R
R - BFORB LIEETF - S FaBRma Y — T » Ehi —L
REMRBERLT T BITHIR - EESHSTER » RXEMIF -
AEERE  BEEMRZOMN—ME -

BHO— XA R - WRRERD - AEEFEE—EFA
SERRN - ABRILEFEEGT - RRSEEAREBRE  # T mA
EEREFSHNEEHXT  BERBREEREXBASEBENREZ
T BERRENRE - XEREEHN "maRkEE ) - FTRUIE
EIES : "HRRESANES ) - BIFEREERA » EXO
BEAL . "TmEaREE ) RN RE—LER  HHANEE
THER KT AABEFERRT OB S SHEHWER
FEERFANEFER "EEREE ) » NERETEAEER
BHEAE > HESENBHRERNE ?

RRFDUARITIREEIBRSE - REEIINAEFTANE—
AR - MEEHERECARMNNTEA - BBRNTEAZER
# BRABHESFIRENA » FEBRIBEZRENRRTE

1. LA 50 ~ 60 FRAXRLEEL X » EdgERLLHE - ZEREE °
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Al ELEREEAREER  BEZHRTERNERRR AT
MIBATAE » FEFRANER - BB T —@HE - EARM
BREIRIZR - ERBEENERT - BRE—EZKREN - BEF
L R EHEMEREETRERIRE - BERDBHI I
2 NEPEMECECHZEAREAS  BHE - AENK
=I5 - [BEER  EFHERARET L RAABIERF
R BEITAT Y REERLENERF - MARMANGFER
RYBRBHER BB NRMMARTEANES - FTUEROARE
FIRFTRIARBZI I - AL B CREREZ AMEFTIER

1986 FHMEFAZ MM A BLEN (HERREN MK
BRER) ¥F  AVERLE - B—RKTF  RXEHE/NBRR
W AR RASZREENEERFAATLER » BREREKNE
# Y PRI - BERAERASRIE - REBEENENAR
PENERE - EENECRFEIIAS » R FRERAHEA
MBS - Al X ARIREARABIE @ BEWMER 8 BGHIAKE T E
B B TaR  EERBR TRAREETAILERTE
BREBEHRMAATEKEEE - WARERENRCHHHEE -

HEAMEREORAREERE - RXBERRIEZIHE/N
SERIREMN—REMIER - BRAERETMERFEAN » §E2 it
BuhNERE - N2 SERERBK - REEEIHEER
FEWRIRFE AR AIRRE - 1986 FH/N\FREAIRER Y LA B RE
BNEIRAE  ERRSIERHMEL  RERXSEHREL T HHE
It » FEHNE/\SREBREIE HMENRTRE - BUFSIRRIUZE
TERDH TN - X B EMEERE - i1 s E®mTT
XRERS  URERMTY AEa%EPT  T5E ) RUULERISK -

2. ERR N GBI IRZFRAIE
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MBRXBEEFRIRGIER - BEAEATRBREAIKAS RIS
BRRYBTERRZ T ©

80 FFAUM 90 FRRX B LA IR EIBIAK - (BARZEFT
BESHEHEMMFOPBRFRMTT - KRRBFREARME
NEFRIFT IR - WEIAMARRETE - BREEI A HZIR
RS - BN HENERNERIOEL » EEADRE -
A AIE LUBEREH - ZSHEE - B—XREER _LAZIAMD -
EEEZZHHET » TARTBLBRE - RELORENZER,
FRRERR N ZEANREIRE - EARNREB R LREE - EAIRAZT
ARG Y —L - —MREBMEES—HWH - B LESRER
f5» LAY - EBIHHEN A  SEHHMNEL - ERE
BRRYESLH BB TR Y | S KIBRSFESR » RARBFZIAMA
7 EABARAREABE - KRRXEAARFEFRIEZENIB K

BERAXGITE=1+2F » AICHESFES  RRFAA » £8
FRERZENHE - HREHE - BILRENS O, 8-
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=A% (AR 1 2009-2011)
Lee Boon-ying (Director : 2009-2011)

During the 2008 World Meteorological Organization
Regional Association Il (Asia) meeting in Uzbekistan, the
Hong Kong Observatory proposed three pilot projects,
respectively on numerical weather prediction, co-
operation on meteorological satellite, and management
of meteorological observational data. These projects
may have far-reaching effects in respect of the Region’s
future meteorological development. Dr. BY Lee recounts
in the article the background leading to the proposals, the
approval processes they have gone through, as well as
tidbits of interest to the general reader.
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2008 F+ A » ERMEBERZFIRIMENEARSEHR (R
FER) HFEEHARKEBE RS (EN) BENFE—ENE
& AARRNATEELERTY —ERETE - AR2RERER
KRIEW > RKEEEE - E@AEI USE - 52 LkREE
AEBENEEEE  HUTHEAEZERHRRREERERNE - &
HEEEEEEHBHNESENERNIBRE -

EHA B SRR R A (World Meteorological Organization) 282
BT 2R E - FEEEEDMBREIBABIZR » 35 {1
28 BERE  AOTRZ - GRMEE BT (Tashkent) -
PR ER SN ERT

EEZEIT - —HFRKEZBRRE B LR/RRINEET
BHRA - RXERBNERMHIEREEIREEBS - —HTHE
BEME > Z—FHAARERRABS - BLEFERRA  £%8
ERSENHRRE CRABBEERANWER -

AREMN—IEE - FRERARIEER - NMReHIEERNA
KRREBWE—LTSF > BHES - FREERRIERS - B—E
BT BRAEEMER—EM A RENSHER » NMEH =M
AR SR RER B EE - HIRS L EDIKTERBILEH
KETEEIEATE -

MERMERERMEN RO ERLEAF > DIK
W FH A ¥R A O (European Centre for Medium-Range Weather
Forecasts » I ECMWF) RIRE S EE » MERABARRREE (Japan
Meteorological Agency) FIETNIRRAFIEI © BREASS » SN AEI
FRAP ~ BEIRRNDESR) - BE T ADAT © o BB
JeIRtE ERANIELE - RNANRBEEREANKSREE TS
Fr AFEAREPEAESEERM - MRNAAEEE LG
FLEME—FT (E#) NBERRTEFHREI S (Asian Consortium
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for Numerical Forecasts - ACNF) 7E&T3® © TEHEE)E ANF £ » &S
RAXENEBENEGINEE » BEBHEREE

RERFEFE > _EBARBRERIEINESERSZELBE :
BH-~#- - -HEKERE) BB LEREE—E (BNNERRE
ETBERAMZESIFNGER) - AILES - (RUNEEFHE2EEE -
EREEELCNERES  HERANIKKRER ~ B8R - BAXEES
HRRBOAZ 2 ([ EE B 1R -

ENRDENZRE  RXEESRFRBRELAZEZE -
BER - H 8- LREMEKERE - REaNEE8 @ F2IME
JEERIEEN - BEERRIAXENEES L T IO - H
TEEEEREEETE - SERJEHENBEEEE LNAT
fE > DIE—TILRRADEDIRAIRB LRIEERINEES -
PRIIRE > MR ESEMATREMMIE (BIZETERK
REEE) AEERANERKESOFESET

RRANEE MEER Y =1EHBETE] (pilot project) :

(a) BERRBEFRENXNSF BREBEPREZESRUL L
AZEA -~ AETRENBET S - BREBEASIENE
BERRIEFHET - W —LETEREDHEDRNRAFINR
S LEEZE ANF RS ED = -

(b) |RREEEE - EmMXIEH » BFEBATRM » WiK—L
XBEERERL LBEBRATgES=E -

(o) HH - - EZERREHIBIENBEEERE  BERMR
mo WKERBBELER LB EBRAEEER=E -

MNAEERREBEE » RNSTAMABLIHER - BRIRER
HARSERS - N E2AEERPRN—ERR - @75 THEIHERH
BEZE (Samarkand) EEI—K » WABENEREZ LET -
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SYERE = IHETEIM B FRNKER - RIBEEERBRNOE -
EELEFETNRE - @5 RELTERE » ZAREKREXRIFT - Z&
% - EMERBEFEMajed Isa BERBEHRN  BRIBEBRDH#
N REFBADI=IEFTE - WRRSFENFEREMKE
DRR

(a) HBEEFEES (HtKE: B -RR-HE -BAX -
BERHE - BES - SRafiE -5 e - B
EHTIE ~ MAETEFS - RE - KR HTE K )

(b) BARKFEE (EfhEKE : B~ RE -~ PERES -BE -
ETREHAME - ERAX - W2 - BEHTE - JEH
BEFB ~ S22 A58 ~ i - RIERBREENENSR
REEP )

() HAR (HfbEKE : B~ SHZE - R - REEH -
EE - lefEsx - DB - SRS e - &5 - [= -
EEHME - 32E ~ BT - 548 AE KR )
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SEH (AR 2011-)
Shun Chi-ming (Director : 2011-)

Mr. CM Shun, the current Director of the Hong
Kong Observatory, takes a journey into the past of the
Observatory through visiting ex-Director John Peacock,
meeting an old lady who personally met ex-Director
Benjamin Evans during the Second World War internment,
and attending a talk by Professor P. Kevin MacKeown
who wrote a book on the early history of the Observatory.
Mr. Shun realizes from these historical recounts that the
mission, values and pioneering work of the Observatory in
its early days had been succeeded through the generations.
He fully appreciates what his secondary school principal
told him before: “History is important, learn from it!”
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Peterson’s Nose

Peter Peterson
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| visited the HK Observatory in 1998 and a young forecaster
said that he had never met me but he had heard of "Peterson’s
nose" and | feel that some explanation is in order. In 1949, when
| was at the Imperial College Sir David Brunt and Professor
Shepherd spent a lot of time teaching us the equation of motion
of the atmosphere. | have forgotten the equation but | remember
some of the forces involved. In those days computers were not
powerful enough to provide useful numerical solutions so we
had to approximate.

The first and dominant term was the Coriolis force. This is
caused by the rotation of the Earth. Everything moving freely in
the northern hemisphere turns to the right. This is well illustrated
by the Foucault pendulum. It also applies to shells fired at long
range although the time of flight is too short to make much
difference. This force is dependent on latitude as it includes
sin ¢ (where ¢ is the latitude). The Earth also acts as a giant
centrifuge, whereby depressions tend to drift to higher latitudes
while anticyclones move towards the equator.

In winter there is a huge dome of cold air over Asia which
causes high pressure at the surface and low pressure at high
altitudes. Corresponding to this setting, westerly winds prevail
at high altitudes which reach their peak in the jet stream which
average about 200 knots at 40 000 ft over Japan.

These westerlies can fluctuate from southwest to
northwest. If they have a southerly component at about 5 000
feet they are blowing up the cold dome and produce rain in
Hong Kong. If they have a northerly component the subsidence
produces brilliantly fine weather.
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Mr. Peterson (rightmost) at his
birthday party at the Squire’s Halt
Restaurant on the Hog’s Back in
England in 2009

Another term in the equation was the centripetal force. This
is only important when the isobars are very sharply bent. Round
depressions it opposes the pressure gradient and very near the
centre of typhoons it reduces the wind speed and accounts for
a relatively calm eye. Normal anticyclones are too big for the
isobars to be sharply bent.

In winter, anticyclones often break away from Asia and
move southeastward causing extreme cold in Korea and
northerly gales over the East China Sea. These cold north or
northeasterly gales are funneled through the Taiwan Straits
into the South China Sea. When | analysed one of these
weather charts, there was a long cold nose of high pressure
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pointing towards Hong Kong, which one of my colleagues called
“Peterson’s nose”. The end of the nose was sharply curved
so that the centrifugal force increased the wind speed. There
is another item in the equation called the isallobaric term. The
sharp rise in pressure caused by the cold air also strengthens
the wind. One other term in the equation was the frictional term.
When the atmosphere is in a steady state the energy lost to
friction must balance the energy gained by cross isobar flow.
The effect is that over the open sea the wind blows at about 15
degrees to the isobars while over China which is mountainous
the surface winds are very light and blow almost at right angles
to the isobars from high to low pressure.

Mr. Peterson (second from left, first row), Mr. Gordon Bell (middle,
first row), Director of the Royal Observatory and Mrs. Bell (5th from
right, first row) together with other colleagues of the Observatory

Friendship of colleagues — Mr. Peterson
met Mrs. Kaia Bell at the Squire’s Halt
Restaurant on the Hog’s Back in 2009
on his eightieth birthday
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Dr. P.C. Chin's Snapshots
of the Royal Observatory
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Lui Wing-hong, Lam Kwong Si-lin, Hilda
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In 1951, Dr. P.C. Chin joined the then Royal Observatory.
He is the first ever Chinese Scientific Officer of the Observatory.
Dr. Chin has broad experience in various areas of work of
the Observatory, including aviation meteorological services,
forecasting of cold surges, assessment of probable maximum
precipitation and tropical cyclone analysis. His book, “Tropical
Cyclone Climatology for the China Seas and Western Pacific
from 1884 to 1970”, is an important reference on the climatology
of tropical cyclones in the region. Dr. Chin was seconded to
the World Meteorological Organization for five months in 1976,
when he was appointed as the United Nations Chief Technical
Advisor to WMO/ESCAP Panel on Tropical Cyclones in New
Delhi, reflecting his reputation as a tropical cyclone expert in the
international arena.

Mr. Graham Heywood (Director of the Royal Observatory
1946-1956) was the Director at the time when Dr. Chin joined
the Observatory. Mr. Heywood originally opposed to the idea
of employing local Chinese to take up the post of Scientific
Officers. Fortunately, with the strong backing of Mr. Leonard
Starbuck, who was the Assistant Director at that time, Dr. Chin
joined the Observatory’s family as Apprentice Scientific Officer
in 1951. He was sent to England to have his meteorological
training at Imperial College for a year. Dr. Chin did very well
in the College and was offered to stay on there for a year
for research. Unfortunately, the Observatory was short of
manpower and he was directed to return to Hong Kong to report
for duty right after his training stint. Dr. Chin was promoted to
Scientific Officer in 1955. He completed a post graduate
M. Sc. Course at Imperial College under a scheme sponsored
by the Sino-British Fellowship Trust in 1960. Dr. Chin was
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subsequently promoted to the rank of Senior Scientific Officer in
1966.

In the early days, Dr. Chin took up ‘morning’ forecasting
duties, which started early at 5 a.m. As the transportation at that
time was not as convenient as that of today without any cross-
harbour tunnel, Dr. Chin had to travel from home at Mid-levels to
Central by taxi, and then take a walla-walla (a kind of motorboat
crossing the Victoria Harbour) to Kowloon and then take another
taxi again from the pier to the Observatory. The early morning
transportation cost him around $7 per journey against a monthly
salary of $300 at that time. It was a six-day week and he had
to spend more than half of his salary on transportation. This
illustrated his strong commitment to working at the Observatory.

Unlike the modern facilities of the Observatory nowadays,
working environment in those days had much to be desired. As
the first Chinese officer working at the Kai Tak airport, Dr. Chin
at one time had to contend with no access to lavatory during his
shift because none had been built for Chinese officers at that
time.

While Dr. Chin was working at the Airport Meteorological
Office at Kai Tak, responsible for the provision of aviation
weather forecast, Mr. Stan Giles of an airline company called
one day and mentioned that two British Overseas Airways
Corporation aircraft would arrive at 4 p.m. and pointed out
that the forecast increase of wind strength at 4 p.m. in the
aerodrome forecast prepared by Dr. Chin could not be accepted
as that implied aircraft diversion would be required. Mr. Giles
then called Mr. Heywood, Director of the Observatory on this
matter directly but Mr. Heywood suggested him to trust the
forecast. The outcome was that the forecast strengthening
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of winds was correct and Mr. Giles, out of respect for his
professionalism, became a friend of Dr. Chin since then.

Dr. P.C. Chin (right) analysing the weather map (Courtesy of
Information Services Department)

When Mr. Heywood left the Observatory in 1956, the
Government announced that Dr. lan Watts (Director of the Royal
Observatory 1956-1965) from Malaysia Meteorological Service
would succeed him as the Director. Before Dr. Watts reported
for duty at the Observatory, Dr. Chin presented a petition signed
together with other officers to request the Governor to rescind
the appointment of Dr. Watts as he studied geography instead
of meteorology. Dr. Chin was invited to meet the Governor
at that time. The Governor explained to him face-to-face
that the post assignment could not be changed. Despite the
unsuccessful petition, Dr. Chin’s outspoken attitude in voicing
out staff concerns and his direct interaction with the Governor
were pioneering at the time.



A £ 4 # Observatory Now and Then

In the 1960s and 1970s, Dr. Chin worked with several
senior staff who subsequently became Director of the
Observatory, including Mr. Gordon Bell (Director of the Royal
Observatory 1965-1981). According to Dr. Chin, Mr. Bell was
a very clever person with great talent in public speaking and
solving problems. Dr. Chin remembered that in a conference
with engineers in which the Observatory was invited to give a
talk on probable maximum precipitation estimation, Mr. Bell was
able to talk eloquently about the importance of the subject for
the engineering community for half an hour, before the arrival
of Dr. Chin (who was late for some reason) in custody of all
technical details.

As regards co-operation with other organizations, Dr. Chin
mentioned that the Observatory and the University of Hong
Kong co-operated during his time to set up a building structure
mounted with anemometers to measure the wind flow around
buildings. This was at the crest of the wave of the latest science
and technology of wind engineering at that time.

Dr. Chin was instrumental in the acquisition of the first
major computer, putting the Observatory amongst the earliest
government departments embarking on computerization. He
prepared the funding proposal and had to face queries about
its justification. Dr. Chin still remembered the questions from
Ms. Anson Chan, an official working on financial matters at that
time, were what would be the expected improvement in forecast
accuracy and the reduction in manpower, with the procurement
of the computer. Dr. Chin explained that the computers would
enhance the speed of the reception of weather messages which
would save time for analysis. Interestingly enough, the same
questions are still being asked nowadays when new computers
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are proposed. The Observatory subsequently established
the Computer Division in April 1973. An IBM computer was
acquired that year to decode meteorological messages,
plot charts for weather forecasts and carry out statistical
computations, modernizing the Observatory’s operations.

Thanks to the efforts of Dr. Chin, firm foundation has been
laid down in a wide range of developments of the Observatory.
Dr. Chin is now enjoying his retirement life in Canada, but will
occasionally come back to Hong Kong. We wish him all the
best and look forward to meeting him again to learn more about
the very interesting past of the Observatory.

Director (C.M. Shun) presented a staff group photo taken in the
1960s to Dr. Chin during his visit to the Observatory in July 2012.
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| understand that the Hong Kong Observatory (HKO) has
in recent years won quite a lot of honours and awards in various
scientific aspects. It must be a great achievement and pride
for a relatively small government department. It has always
been my opinion that the Observatory does not look like a
typical government department at all — no abuse of power by
the officials or staff, nor any aggressive confrontations with the
general public. On the contrary, there have been cases of verbal
abuse on the staff by some citizens. The Observatory appears
more like a closely knit community with a semper fidelis feeling,
the ‘always faithful’ sentiment with a sense of belonging, as
every member practically knows and co-operates with everyone,
and more importantly maintains some sort of contact with each
other or the office even after duty. In respect of this feeling, |
would therefore like to take this opportunity to mention some
collective achievements not related to meteorology but in sports.

Despite a limited pool of human resources, our colleagues
have in fact done quite well collectively as a team in many
sports. | shall confine my brief account of their activities to
the era from the sixties to the early eighties in the previous
century when the Hong Kong Observatory was then still known
as the Royal Observatory (RO). Football was probably the
most popular sport among our colleagues. Indeed, there were
many good footballers such as Messrs Lo Gun, E. Chan and
in particular Q.T. Lee whose father and brother were both
renowned Hong Kong footballers. There was an official RO
football team which welcomed every staff member to join and
play. Matches with other government departments or other
public institutions were regularly organized, though there had
never been any inter-government football tournaments. Any
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team member not on duty would be given a shirt with RO initials
to wear as well as a chance to play on the field. Unfortunately
| do not have any photograph showing the RO football team in
action.

Apart from football, we also had an official basketball
team which was formed mainly to take part in the annual
tournament which was first held probably in the late sixties or
early seventies by the Credit Union League of Hong Kong.
Limitation of physique and shortage of players had restricted
our achievement. Although we had never been able to get to the
top positions in the tournament, we had managed to grab some
wins over weaker opponents. Perhaps it looks slightly comical
that some of us were wearing glasses. It is fortunate that there
had never been any serious accident. The picture below was
definitely taken before 1975, but | apologize that | have lost
track of its exact date.

Standing first from left: Edmund Chu, front row third from left : W.P.
Kwong
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Ten-pin bowling began to become popular in Hong Kong
in the late sixties. Some of our colleagues began to form a
private team to play in various tournaments sponsored by
the commercial organizations. In 1969, the first commercial
supersonic airliner, Concorde, launched its first trial flight. In the
following year, in order to celebrate the successful test flights
of Concorde even though it had not yet come into commercial
service, Jardine Pacific which was handling all air flight
operations and planning for BOAC (British Overseas Airways
Corporation), now renamed as British Airways (BA), sponsored
a Kai Tak Supersonic Bowling League. The tournament
was open not only to all airline personnel but also to staff of
government departments with offices at the Kai Tak Airport.
Naturally we were interested, but owing to a lack of qualified
players, we had to join forces with colleagues from the Civil
Aviation Department (CAD) as a single team representing two
government departments in order to compete in the team event.
On the whole, we played pretty well and managed to win the
plague of the First Runners-up as well as a trophy of the Highest
Series. The Supersonic Bowling League was unfortunately, |
believe, discontinued next year.

Third from left: W.P. Kwong with CAD colleagues
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In the early sixties, the tennis facilities of the Hong Kong
Chinese Civil Servants Association (HKCCSA) at Wylie Road,
King’s Park, attracted many colleagues to play tennis there
regularly. In 1973, the HKCCSA, with the sponsorship of Mr
Henry Fok, held its first tennis tournament which then became
an annual event. The singles and doubles matches were
open only to its members, that is, Chinese civil servants who
were also members of the HKCCSA. In the team tournament,
however, the HKCCSA membership of players was not required
— their civil servant identities would suffice. In a team match,
opposing departments had each to name six players to play
a round-robin doubles game for three rounds. There was a
problem with our team as our resources of player were limited.
In addition, many of our players were not only working on shifts,
but also belonged to the same rank. Therefore we often had to
seek the favour and co-operation of other colleagues to swap
duty whenever a match had been scheduled on the day of duty.
Fortunately the semper fidelis spirit would often kick in and most
of the time we were able to swap duty and play the match.

Age has probably got in my way and | have no recollection
of the results of the first three tournaments from 1973 to 1975.
It is unfortunate that the HKCCSA has not kept any record of
the tournament results. Nevertheless, there is no doubt that
we had our luck or perhaps were in peak form in 1976 when
Mr Edmund Chu, representing the Royal Observatory, lifted
the team championship cup from the hands of Mr Henry Fok. It
must be a glamorous moment of joy and pride for all RO team
members.
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From left: W.P. Kwong, Mr & Mrs Edmund Chu

We still played pretty well in the following year but luck
was not on our side this time as we were beaten narrowly in the
final and could only end up as the first runners-up. Despite our
disappointment, we felt much honoured that Mr Gordon Bell,
the then DRO, agreed to receive the trophy on behalf of our
department.

Third from left: HKCCSA representative, Gordon Bell, Henry Fok, W.P.
Kwong
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| am unable to recall what we had achieved in the following
year, though it seems more likely that we failed to go to the
final. In the seventh tournament held in 1979, however, we re-
grouped ourselves and once more brought home another first
runners-up trophy. This time we had Mr Peter Li Chung Sum
to represent our department to receive the trophy from Mr C.T.
Fok, son of Mr Henry Fok.

Standing : Peter Li (fourth from left) and C.T. Fok (third from Peter Li)
Front row (from left) W.P. Kwong

Thereafter as the sport of tennis gradually became even
more popular in Hong Kong, there was a surge in team entries
into the annual tournaments. It therefore became much tougher
to get to the final rounds. Besides, the RO players were
gradually going downhill with age. As far as my memory goes,
we no longer were able to take home another trophy under
the team name of Royal Observatory, though we might have
achieved something like the second runners-up in 1985.
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Sadly the HKCCSA has ceased organizing any tennis
tournament since 2007. In view of this, it makes us feel even
prouder that we were able to have achieved something for
the department outside meteorology and brought home at
least three trophies for display at the club house. The more
important thing is, of course, the pride and honour felt by our
colleagues to be able to compete under the department’s
banner. | am looking forward to hearing of more successes in
sports by our young colleagues.
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Mok Hing-yim

Mr. HY Mok, Senior Scientific Officer, told the stories
of Mr. Chu Wing-kee, Edmund, who retired in 1988. He
recalled that Mr. Chu was his very good mentor when he
was a forecaster at the Central Forecasting Office. More
significantly, Mr. Chu was the first officer of the Observatory
to take up the chairmanship of an expert group of the
World Meteorological Organization back in 1972. Mr. Chu’s
achievement exemplifies the unique role that Hong Kong
could play in the international arena.

When this article was being finalized, we received the
very sad news that Mr. Chu had just passed away in early
December 2012. While many of us will be missing him in
the years to come, we are also hopeful that this article will
help colleagues and friends remember him personally and
recall his contribution to the Observatory. Our very best
wishes for Mrs. Chu and his family.
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Leung Kwan-shek

Mr. KS Leung, former Principal Experimental Officer
at the Observatory, writes and sings about his career
development starting from the rank of Scientific Assistant to
become the officer-in-charge of the Airport Meteorological
Office (AMO) before his retirement. He was determined to
rush back to the AMO at Chek Lap Kok in the midst of his
duty visit in Guangzhou right after he received a phone call
from the office about the tragic flight landing in 1999 during
a typhoon. He likes weather forecasting and currently his
proficiency comes in handy in advising a down-to-earth
client, his wife, about drying of clothes under the sun.
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Wan Bui

Mr. Wan Bui is one of the longest serving
colleagues of the Observatory, who recently retired in
July 2012. In this article, he shares his memory of the
changes and advancement in the computer operations
of the Observatory, starting from the early stage of
computerization work in the 1970s. He also provides an
insight of how the Observatory’s staff faced the challenges
arising from the advancement of technology, with the aim
to meeting the increasing demands for weather forecasting
and other new services of the Observatory.
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Yeung Kai-hing

Mr. KH Yeung, retired Assistant Director of the
Observatory, recalls various staff recreational activities
as early as in the 1970s with many memorable photos
reminiscing those happy times and crediting the
harmonious workplace at the Observatory.
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Must be Born that Way

REE L
Dr. Chang Wen-lam
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With “don’t do today what you can put off till tomorrow” as
motto, | never doubted that my comeuppance will catch up with
me sooner or later. But | never thought that it would be later!

Why did it not strike when | was on duty, heavy rain all
around ready to pounce like hungry lions and | was wound up
tight as a drum? Someone must have tamed the ferocious
creatures. Who was it in the Sunday school stories | read years
ago? How does Elton John’s song go? It looks like Daniel, he
knows more than I, must be the cloud in my eyes?

Why not when | was lost in the wonderland of high-
technology, a migraine from alarms sounding from advanced
information systems left and right? Fended off not by the many
pain killers | took, but surely a good queen navigating me
through the maze of instructions and warnings!

And in the gentle, hospitable way colleagues prevented this
wobbling lumbering Chang from being an elephant in a China
shop, undoubtedly there was something clearly Thai.

Also, how not to risk reputation and dignity handling the
media? Luckily with four lovely lady colleagues at the point, | in
the lee, it was - how does one say — simple as pie? No, easy as
gin!

Meanwhile, on my own desk there were seasonal forecasts
and climate change to tackle. Thus, vying for attention was the
whole spectrum of time scales from hours and days through
months and a year to decades. Plus hydrometeorology, port
meteorology, dispersion meteorology, tropical cyclone and
consultant reports etc. at one time or another. A number of
colleagues had asked how did | keep the lid down, each more
or less a considerable subject in itself?
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(From left to right) Annie YY Mak', Sharon SY Lau, Sandy MK
Song and Christina SW Yeung

With great difficulty, | replied. And much satisfaction as
fortunately, every Goliath has its David. Perhaps also those
at the top of the hill had sagely given me good feng shui ( /&
7K - | suppose it is de-rigeur to mention in this business). So,
with the right blend of the feminine Yin ( £ ), the masculine
Yang ( % ), and fine Chi ( 5& ) - atmosphere and chemistry in
technical jargon - | could do what | do best. That is, breathe
down everyone’s necks!

No wonder | came down with a heart attack in August 2007,
about 10 months into retirement. Talk about comeuppance!
There is justice in the world after all. Rain is without blame. | am
still kicking today (sorry!) only for the great skills of the doctors,

! has left the Observatory and joined the Civil Aviation Department
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and the good grace of the Almighty. But for me, romantic is the
notion “Should | fall’, cherished since boyhood. Really can't ask
for anything more. True to form - even less young, even more
foolish!

| thus can wear my comeuppance gladly and proudly as
a badge of honour. | never leave home without it, my tribute
to colleagues who had kept me out of harm’s way as well as
helped me achieve professional closure in everything | was
instructed to or set out to do. In the way of a draft section
— albeit very small - for the then Director’s input to the Inter-
governmental Panel on Climate Change’s 2007 Fourth
Assessment Report, | can even brag something about an
inconvenient truth. Bliss!

Despite all my huffing and puffing, in a Kelvin-Helmholtz-
like moment (of instability), it was let known to me that | was
given the moniker “Old Buddha” or “Lo Fatt Yea”. “Lafayette’?
As in the French general who fought in the American
Revolution? Call me by my moniker anywhere, anytime!

With such a gracious moniker you can appreciate that
there can hardly be any element of truth in | reportedly being the
originator of the following one-liners in intimate tete-a-tetes:

From bosses: “Which part of my instruction do you not
understand?”

To peers: “Colleagues like you, who needs friends?”
To subordinates: “Why die young?”

Yes, don't die young. On the other hand | heard Queen
in the Highlander. Who wants to live forever? So, if it is any
comfort | have begun working on my epitaph. It begins “Here
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Happily Rests the Remains of .........", and ends “It has indeed
been a privilege”. Suggestions anyone?

In the remains of my day colleagues had kindly called me
back to duty to keep my adrenalin flowing and help me recover.
It was therefore with great delight that in September 2011 | gave
a talk on micrometeorology in an Observatory forum relating to
Fukushima. Hopefully | was able to tell colleagues what | knew
in the easy cool way that the subject was first taught to me.

Namely, feel the sun (vertical transport and convective
turbulence), catch the wind (horizontal transport and mechanical
turbulence), and see the clouds (rough estimate of mixing height
from cloud base). | still do but still somehow, | really don’t know
clouds, at all. You know the Burt Bacharach song!

With duty answered | could again walk into the sunset.
Like Kermit the Frog | might one day find the rainbow connection
for lovers, dreamers and me. Lalalala, Laa Laa Laa Laa....

See, see, | must be born this la-di-dah way. Guess what, |
won't have it any other way!
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Dr. Tam Cheuk-ming

Tseung Kwan O, known as Junk Bay in the past,
developed from a rural area in the 1980s to currently
a convenient new town. Dr. CM Tam participated in
meteorological studies of Junk Bay by the Observatory’s
Air Pollution Meteorology Research Unit in the 1980s. The
main objective of the study was to assess the air pollution
dispersion potential of Junk Bay and to prepare local
meteorological information necessary for the investigation
of environmental impact of existing and projected industrial
developments within the area. The information also
provided meteorological details essential for various
experiments and air quality studies conducted in Junk Bay.
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1 E. Koo, B.Y. Lee, C.M. Tam, “Final Report of Meteorological Studies of the Junk Bay
Air Shed”, Occasional Paper No. 61, Royal Observatory, 1984.
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Dr. Tam Cheuk-ming

Dr. CM Tam,

feelings.

retired Senior Scientific Officer,
associates his career at the Observatory with honey-moon
spring, developing summer, harvesting autumn, and his
retirement with a leisure winter. In 2008, he went through a
series of competitions in Stockholm, Sweden, culminating
in winning the prestigious Stockholm Challenge Award for
the World Meteorological Organization (WMO)’s World
Weather Information Service website hosted by HKO. He
received the award on behalf of WMO and HKO at the Blue
Hall of Stockholm City Hall with great pleasure and mixed
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Leung Wing-mo

Mr. WM Leung, former Assistant Director of the
Observatory who headed the Radiation Monitoring and
Assessment Branch, recollects the challenges he faced in
tackling the aftermath arising from the Fukushima accident
in Japan. On the other hand, this event fully demonstrated
the team spirit and dedication of staff, which gave him and
the team an opportunity to earn commendation from the
Chief Executive for the exemplary performance. Besides
radiation related incidents, Mr. Leung is also concerned
about the impact of climate change and shares what he has
witnessed in the low-lying Pacific nation of Kiribati, which is
running out of time as sea level rises.
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Chiu Hung-yu

Mr. Chiu Hung-yu is our Senior Experimental Officer
responsible for training and education. The Observatory
provides meteorological services based on science and
often receives public enquiries on various topics related
to atmospheric science and phenomena. In analyzing
and answering these questions in the past few years, he
has derived much satisfaction in not only being able to
help others but also enriching his own knowledge. In this
article, he describes his experience and feeling in handling
these enquiries. A few citizens’ enquiries on observing
fantastic atmospheric optical phenomena had drawn his
particular attention. The author’s explanation together with
the wonderful images of these phenomena contributed
by these citizens, constituted useful materials for popular
science education, promoted by the Observatory.
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Lai Sau-tak, Edwin

After 13 years, a period spanning two No. 10 tropical
cyclone signals, Mr. Edwin Lai, Assistant Director of the
Observatory, picks up the loose end and produces the
eagerly awaited “Days of the Return of Typhoon Signals”, a
satirical piece of work and a sequel to “Days with No More
Typhoon Signals” written in 1999. Given his long-standing
interest in weather forecasting, as well as his psychic (or
some would say “psycho”) eyes and sceptic (or some
would say “septic”) views for the future, he makes some
preposterous very-long-term forecasts about the challenges
in the development works of the Observatory, set against
a futuristic society facing heavy pollution, rising sea level,
political strife, media scrutiny and civic unrest.
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Dr. Cheng Cho-ming

Dr. CM Cheng, Assistant Director of the Observatory,
shares the memorable moments during his induction
training in the UK, including his good mentor, as well as the
challenges he faced in the forecasting office.
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Ng Chan Kam-chu, Mirinna

v

Ms. Mirinna KC Chan is the Observatory’s senior
draughtsman, working with great enthusiasm while striking
a balance between work and family. She received the
Secretary for the Civil Service’s Commendation in 2007
for her outstanding performance and active participation in
volunteering and outreaching work. She recalls many fond
memories, unforgettable moments and interesting events
in the past 30 years of work and life in the Observatory’s
family.
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Lee Shuk-ming, Olivia

The Observatory issued the No.10 hurricane signal
in the early hours of 24 July 2012 for Severe Typhoon
Vicente, the first No.10 signal for 13 years since Typhoon
York in September 1999.

As is well known, the Observatory staff work round the
clock all the year through to fulfil their duties, be it No. 10
signal or black rainstorm.

And as | recently talked to several colleagues on duty
that night during the No.10 signal for Vicente, their fondly
re-told stories reminded me of the name of a movie — “Not
One Less”. Yes, we always would like to dig out the last
piece of observation information available. To achieve that,
the operational staff working tirelessly behind the scene were
certainly all indispensable!
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Lee Fung-ying

Miss FY Lee joined the Observatory as a Scientific
Officer in 2011. In this article, Miss Lee describes her
personal feelings when joining the Observatory as a new
staff. She also describes the nature of work of a scientific
officer at the Observatory in this modern age. This article
looks into the work of the Observatory from the angle of
a new staff, which contrasts with other articles which look
from a historical perspective. No matter in the past or
present, all articles illustrate the succession of “passion” of
the Observatory staff from past to present.
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Seto Kam-yan, Constance

In this article, Ms Seto, Supplies Officer newly posted
to the Observatory, takes a look at the Observatory and the
work of its colleagues in a sentimental manner. She shares
her feelings about the Observatory first as an outsider
when she arrived 13 months ago and up till now when she
has integrated to become part of the family.
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BREEHE - REREIK ~ BE - AER
Chan Wing-shan, Angel, Ng Chan Kam-chu,
Liu Wai-ping, Chow Chi-kin

The HKO Team of Volunteers, established in
November 2000, serves as an ambassador linking HKO
with the society. In 2001, they started with a fund raising
campaign through selling cakes in subway stations for the
elderly. Over the years, the activities of the team expanded
to include charity walks, flag selling, visits to people in
need, as well as special events to raise funds for victims
of the tragic 2004 tsunami in south Asia and the severe
Sichuan earthquake in 2008. Recently, our volunteers
visited elderly service centres presenting them with
souvenir of hand-woven woolen caps and well-received
performances such as energetic dancing. The group
received an award at the Civil Service Volunteer Action in
2008.
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Friends of the Observatory : Kwan Koon-wah, Roger,
Lau Ho-tai, Eric, Lau Man-ki, Pansy

There are many ways to get to know the Hong Kong
Observatory, say, from TV weather programmes, broadcast
of weather information through radio, public talks, open
days, regular guided tours, etc. But don't forget the “Friends
of the Observatory”, a volunteer group founded in 1996 to
help promote weather education. Let’s listen to the sharing
of three of the Friends.
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Three Tropical Cyclones
& a Rainstorm

27589 (AR 1 1995-1996)
Lau Chi-kwan, Robert (Director : 1995-1996)
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TYPHOON ROSE 1971

In 1971, there was a typhoon called Rose, a Number 10
typhoon that wreaked havoc and destruction, sank half of the
Hong Kong-Macau ferry fleet and became our most violent
storm since the infamous Wanda of 1962. Thankfully, casualties
were comparatively light and the Observatory was actually
lauded for perfectly timing the hoisting of the various typhoon
signals. Had the warnings been inadequate, the loss of lives
and damage to properties could easily have been tenfold or
more. Typhoon Rose was a dangerous midget of a storm,
being nearly invisible on the weather charts. It possessed only
a narrow gale band in its northern half, yet packed extensive
storm force winds south of its centre. Having moved west and
reached due south of Hong Kong, it decided to make an abrupt
right-angled turn. For the next 20 hours, Rose stealthily drifted
north at 5 knots and eventually hit the bull's eye - Hong Kong
Island.

Remember, these were the pre-geostationary satellite days.
In the South China Sea, 6 hourly ship wind reports were the only
available ground truths. Unhappily, with storms around, ships
naturally stayed away. What gave the forecasters a firm inkling
that Rose was continuously approaching was NOT a sharp
atmospheric pressure drop, NOR a significant strengthening of
local winds. It was the unrelenting increases of “microseisms”
recorded by the seismometers. So, since microseisms are
microearthquakes caused by joint pressure and wave actions
around the typhoon centre, it was actually the Observatory’s
earthquake team who triumphed. Who would have thought that
for Rose, the geophysicists would come to the rescue of the
meteorologists!
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Another aspect worth relating about Rose is that both
its track and its main features were not dissimilar to Cyclone
Tracy in Australia in 1974. Tracy also made an abrupt sharp
turn, before hitting Darwin and almost wiping that city off the
map on Christmas Day 1974. So for any aspiring typhoon
expert seeking a research topic, you cannot do better than a
comparative study of Rose & Tracy. You never know, you just
might discover a General Theory of Typhoon Steering applicable
to both the Northern and the Southern Hemispheres.

TypHOON HOPE 1979

Compared to Typhoon Rose, Typhoon Hope 1979 was
a supercharged Ferrari. Hope, an August typhoon, moved
at breakneck speed westwards. At one stage, the forward
movement was at an unheard of 28 knots. Necessarily
therefore, in order to provide the minimum of 6 hours’ warning
before gales arrived, the Number 8 Gale Signal had to be
hoisted when Hope was some 150 nautical miles away. That
was exactly what the Observatory did on this momentous
occasion. Up went the Number 8 so early that local winds
were not even fresh. For the Observatory that was without
precedent. And for the forecasters: if Typhoon Rose was a
feather in their caps, Typhoon Hope won them the Gold Medal
for Meteorological Audacity. The decisions of when to, and
whether to, hoist the Number 8 were crucial and agonising.
Going through the forecasters’ minds were so many what-ifs.
What if Hope slowed down a shade? What if Hope tracked
a little north of west? What if Hope dramatically weakened?
To cut a long story short, the science of upper air steering
mercifully worked for the case of Hope. A small low at 300
millibars level was diagnosed to precede but otherwise travel in
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unison with Hope's surface circulation. That was the scientific
basis, the confidence rationale and the decision clincher. It
worked, it worked gloriously! But will it work again? That's
another research project.

Typhoon Hope was also a raging success for the
Observatory’s Storm Surge Unit in that it was the first time a
Storm Surge Advisory was issued to the public. Tide gauge
records inside Tolo Harbour afterwards showed a storm surge of
above 3 metres, which was on par with the surges experienced
during Hurricane Katrina in New Orleans decades later and
those from Hurricane Sandy experienced in New York city just
recently.

On the lighter side, this comes to mind. On the charts,
there was a storm named Gordon, before Hope developed.
(Storms were named alphabetically then and H follows
G.) The then Director was on leave during Hope. He was
Director Gordon Bell who had already served for 15 years.
Understandably, the Acting Director (John Peacock) was slightly
impatient, having long to wait in the wings. After the passage
of Typhoon Hope, a naughty phrase surfaced and was often
heard. It was: “After Gordon, there is hope”!

VIOLA 1969

As in life generally, even the Observatory cannot have only
success stories. How about typhoon signal hoistings being
compromised by a single overstated wind report? That actually
happened during Tropical Storm Viola in 1969.

Viola was not a calamitous storm. Far from it. During
Viola’s nearest approach, more than 60 nautical miles to the
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north, only a few hours of strong winds were experienced.
Otherwise its effects were minimal locally. However the
sequence of typhoon signal hoistings associated with Viola
left a great deal to be desired and brought a fair amount of
public outcry. There were the initial Number 1 and Number 3
hoistings; followed by all signals being lowered; to be followed
later by a re-hoisting of the Number 3; THEN a hoisting of the
Number 6 (equivalent to the present SW Number 8); which
was quickly corrected within half an hour; being replaced by a
Number 3 again. Complicated? Quite. Afterwards, the media
produced an appropriate numeric name for Viola - the “130363
Storm”.

What happened? The track of Viola tells part of the saga.
When Viola moved west-northwest across the southern part
of the Taiwan Strait, the usual Number 1 and then the Number
3 signals were hoisted. When Viola landed (around noon at
some 150 miles east of Hong Kong) and moved inland into
eastern Guangdong, its threat was over, or so it seemed. All
signals were lowered. To everyone’s surprise not only did Viola
maintain its circulation and strong winds but it continued on its
merry way towards Guangzhou, after being overland for half a
day. Thus the Number 3 was re-hoisted to provide warnings of
impending strong winds in Hong Kong in the southern part of
Viola. At the Observatory, it was tense monitoring, hour after
hour, waiting for Viola to pass. And shortly after Viola came
closest (we knew the exact moment, because the barometric
readings kicked sharply up), there was euphoria, a big sigh of
relief, pride and joy. It was proven: the situation with Viola did
not warrant a Gale Signal. We had dealt with Viola adequately
with a Number 3, AS FORECAST.
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In the event, that was not to be. Not long afterwards,
a radio message from Waglan Island reported gale force
winds. The reported figure was checked, double checked and
confirmed. The Observatory had no choice. The Gale Signal
had to be hoisted, albeit operationally, and so it did. Nightmare
followed. No sooner had the Number 6 gone up than it was
discovered that the earlier gale report from Waglan was raw
data. Which meant that after correction for Waglan's extreme
offshore exposure, there were, after all, no gales. The situation
was corrected quickly and down came the Number 6 in a hurry,
replaced by the Number 3. What a mess.

For the record, Observatory’s prestige came down a few
notches after Viola. But then we have taken Viola in our stride.
Without Viola, we probably would not have appreciated the
great triumphs that were Rose and Hope.

30N

Tracks of Rose, Hope and Viola
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RAINSTORM 8 MAY 1992

Rainstorms are no strangers to Hong Kong. Every year,
the last weak front from the north around late May invariably
lingers and usually brings torrential rain. During the first weeks
of June, the Mei-Yu Trough in the South China Sea crosses the
coast with its seasonal deluge. Hourly rainfall amounts of 100
millimetres or instantaneous rainfall rate of over 500 mm/hour
are not too uncommon.

In the annals, there was a landslip disaster in June 1972
dubbed the “Rainstorm Domino Effect - Hong Kong Style”. An
entire apartment block in Kotewall Road toppled and dominoed
onto another highrise in absolutely blinding rain.

The rainstorm recounted below was rather less spectacular,
but arguably more significant. For it was the “reason-to-be” for
the introduction of the Red & Black Rainstorm Warning System.

May 8 1992 was a classical heavy rain day. Moisture-
laden airstreams, highly unstable atmosphere — all the
typical rainstorm ingredients were present. Appropriately,
the Thunderstorm Warning, the Landslip Warning and the
Flood Warning were all in force. YET, at 5:15 a.m., the Duty
Forecaster at the Central Forecasting Office could only find
scattered echoes and definitely no organised rainbands on the
radar screen. Over the phone, he was unable, or maybe slightly
disinclined, to persuade the Duty Officer of the Department of
Education to agree to a general school closure announcement
to be broadcast at 6 a.m.

As it happened, rain commenced before 6 a.m. By 6:15
a.m., the radar rain picture was alarming. Heavy rain had
developed suddenly, explosively and ubiquitously. By then
the Observatory was frantically seeking out the Director of
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Education to request for an unscheduled and belated school
closure announcement. It was to no avail.

That morning, peak hour traffic everywhere was gridlocked.
Major arterial roads were like parking lots. It was weather
Armageddon for a million commuters. And when the rain
subsided, the to-be-expected public condemnation came
from every which way. Fingers were pointed directly at the
Observatory and the Department of Education. There were
media roastings, adverse headlines, and Legislative Council
hearings.

The upshot: The Observatory was given two weeks to
devise an effective Rainstorm Warning specifically for Hong
Kong. There you have it. You know the rest. What a historical
rainstorm! What a Red & Black Rainstorm Warning! In its

' 5 B %l operational form,
~ millions of people
are currently being
“ served. From humble
beginnings, rainstorms
& a Rainstorm Warning
| System grow.

A torrent of rain water
rushing down the slopes of
Hong Kong Island during
the heavy rain on 8 May
1992 (photo by South China
Morning Post)
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Typhoon 1874

Lui Wing-hong, Mok Hing-yim
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A typhoon struck Hong Kong and Macao during 22 - 23
September 1874, bringing severe damage to these places
during its passage. This typhoon, known as Typhoon 1874,
might have prompted the establishment of the Hong Kong
Observatory (HKO) later in 1883. As Typhoon 1874 occurred
in the year FBEX in the traditional Chinese calendar, the episode
was also known as F &K in Chinese.

Although HKO had not yet been established in 1874,
weather observations by the Police and the Harbour Department
were available in Hong Kong and were published in “The Hong
Kong Government Gazette’ of 17 October 1874 (hereafter
referred to as the Gazette). It was reported that local winds
suddenly shifted to the northeast and then to east-northeast
and blew with terrible violence in the morning on 23 September.
A minimum pressure of 978.0 hPa (28.88 inches of mercury)
was recorded in the Hong Kong harbour at 2 a.m. whereas the
Central Station of the Police reported a minimum pressure of
972.9 hPa (28.73 inches of mercury) at 2:03 a.m.

As described in a Chinese book [ ERAIEAKZE ] Won the
natural disasters in Guangdong, Typhoon 1874 affected many
places in the coastal region in Guangdong. Several thousand
people were killed in Hong Kong. The damage in Guangdong
is described in detailed in another Chinese book [ FEIR %R K E
KBt EHE %] on a collection of meteorological disasters in
China (Guangdong Chapter):
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Damage inflicted in Hong Kong is illustrated in Figure 1.

Figure 1 (a) The Aberdeen
Dock destroyed by the
. passage of Typhoon 1874

Figure 1 (b) The Praya, |
Government Wharf and g4y
Boat house on Hong F
Kong Island destroyed by
Typhoon 1874
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Damage and casualties in Hong Kong during the passage
of Typhoon 1874 were tremendous. ‘Hong Kong Typhoons’,
published by HKO in 1950 © recorded that ‘the typhoon
demolished the Civil Hospital and St. Joseph’s Church [same as
the above record in Chinese]. A warship dragged her moorings
and was thrown into V.R.C. boathouse’. As described in the
report by the Captain Superintendent of Police published in the
Gazette, the Police had recovered the bodies of 621 people,
but this number probably represented only one third of the
actual figure. Furthermore, over 200 houses were destroyed
or rendered uninhabitable. Two steamers sank in the harbour
and another steamer was on shore near Aberdeen, and eight
ships were supposed to have been lost. It was impossible to
estimate the destruction of junks and small boats. Telegraph
posts were blown down in different parts of the Hong Kong
Island, interrupting communications. The roads were almost
impassable from the obstruction caused by the fallen trees. The
China Mail of 23 September 1874 also reported that ‘A typhoon,
though of very short duration, has probably proved the most
destructive witnessed since 1862 — if not exceeding it in that
respect — swept over the island between the hours of 6 p.m. and
6a.m..

Like many other historical typhoons which caused
significant casualties, the deadliest impact of Typhoon 1874 was
its associated storm surge. In a report by the Harbour Master
published in the Gazette, it was recorded that ‘The strength of
the wind brought an immense volume of water into the harbour,
not a tidal wave, but a rapid rise which continued for about an
hour, flooding the Praya and ground floors of houses to a height
of 4 and 5 feet for some distance in shore:--- By three, the water
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had risen to five to six feet above its high water level, or a rise
of about ten feet had taken place.’

Typhoon 1874 caused severe damage to Macao as well. In
Macao, the Portuguese Navy started to carry out meteorological
observations since 1861, before the establishment of the Macao
Meteorological and Geophysical Bureau in 1952. According
to the analysis of Macao Meteorological and Geophysical
Bureau™, Typhoon 1874 was one of the strongest typhoon
ever known to hit Macao during the 19th Century, with a
maximum wind of about 170 km/h and a minimum pressure of
935 hPa near its centre. The passage of Typhoon 1874 was
accompanied by storm surge which caused severe flooding
of up to 2.5 metres above the road level. The total number of
fatalities and people missing amounted to about 5,000 with
an economic loss of up to two million Macao dollars. Figure 2
shows the inner harbour of Macao after being hit by Typhoon
1874.

Applying the Observatory’s operational storm surge model
to Typhoon 1874, whose track has been re-constructed from
the analyses of historical weather observations recorded by

Figure 2 Inner harbour
of Macao after being
hit by the typhoon of
22-23 September 1874
(Courtesy of Macao
Meteorological and
Geophysical Bureau)
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the Police and the Harbour Department in Hong Kong, the
Portuguese Navy in Macao and the Manila Observatory in the
Philippines, Typhoon 1874 is estimated to have brought a storm
surge of around 3.0 m (4.4 m) and sea level of around 5.2 m (6.5
m) at Quarry Bay (Tai Po Kau) during its passage, comparable
to those observed by the Harbour Master in Hong Kong Island.

Following the establishment of the HKO in 1883, a number
of typhoons have brought significant casualties and inflicted
severe damage to Hong Kong, including the typhoon of 18
September 1906, typhoon of 1-2 September 1937, Typhoon
Wanda of 1 September 1962 and Typhoon Rose of 16-17
August 1971. Facing the South China Sea, Hong Kong has
been exposed to the onslaught of significant typhoons in the
past and has experienced severe flooding due to storm surges.
As more frequent extreme weather events are expected in the
future as global warming progresses, people in Hong Kong
should be aware of these threats to them and should always be
on the alert during the close passage of severe typhoons.
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Storm surge associated with tropical cyclones can
devastate communities over coastal regions. Dr. Wong
recounts historical storm surge events which wreaked havoc
in Hong Kong. He uses recent examples, local and abroad, to
illustrate that storm surge continues to be a threat to modern
cities, particularly when global warming is taking place. He
asks for increased awareness in natural disaster prevention
and proper measures to protect life and property.
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'This is the weather the cuckoo likes, and so do I.'
——Thomas Hardy
In the autumn of 1954, my future Hong Kong boss drove
into my yard in England. He had decided to look me up and give
me a briefing.

‘There’s water rationing in Hong Kong!’ the late SJG Burt
exclaimed. When | told him | had served in the legendary British
Eighth Army in the deserts of North Africa in World War Two, it
seemed to reassure him. He continued: ‘We have a bad typhoon
every seven years’. My only defence was that while | had not
personally experienced any of the ‘Great Winds of southern
Europe’, such as the Bora in the Adriatic, the Mistral in the south
of France, the Sirocco in southern Europe or the Foehn on the
slopes of the Alps, | had lain in bed and wondered if the roof
would stay on in a good old English north-easterly gale.

The conversation with Sydney Burt reminded me of the
saying by Samuel Johnson: ‘When two Englishmen meet their
first talk is of the weather’! It gives a lead in to other subjects.

The sea journey from England to sub-tropical Hong
Kong, for my family and me, took 31 days. With largely rural
conditions still existing in the New Territories and over the
border, in China, | was immediately struck by the clarity of the
winter atmosphere. It seemed from North Point you could almost
reach out and touch the Kowloon Foothills. A few years later,
on 16 January 1959, a record was set with a relative humidity
of only 10 per cent. The conditions then contrasted markedly
with the horrid pollution we know today, especially in places like
Causeway Bay, Central District and Mong Kok.
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In the 1950s there was little air-conditioning. In Statue
Square Queen’s Building (where the Mandarin Oriental Hotel
now stands) and Prince’s Building were two lovely old colonial
style structures with high ceilings and balconies, and they were
designed so a ‘through draught’ kept the buildings relatively cool
in summer. If a building faced south the breeze from the south-
west monsoon helped to keep it cool in the summer and it was
protected from the cold of the north-east monsoon in the winter.

Similarly, there were the Chartered Bank of India, Australia
and China (as it was then called), the Supreme Court and the
old Hong Kong Club. None of these had air-conditioning. The
only fully air-conditioned building in Statue Square, in those
days, was the third Hong Kong and Shanghai Bank (now HSBC)
Headquarters which was completed in 1935.

Old Prince’s Building (Courtesy of Information Services Department)
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The splendid old Prince’s Building was completed in 1904
and demolished in 1965. It was replaced by the present air-
conditioned Prince’s Building. Colonial style buildings depended
on high ceilings, wide verandahs and a through current of air, if
possible catching the south-west monsoon. The Chinese saying
has it that, ‘Even with a thousand taels of gold it is difficult to
buy a building facing south’ ( T % B [@mEE ).

Statue Square in the early 1960s. (Courtesy of FormAsia Books)

The picture of Statue Square was taken in the early
1960s. It shows the Hong Kong Bank, completed in 1935,
which was the first air-conditioned building in the territory, way
ahead of its time. Alongside is the Chartered Bank of India,
Australia and China, completed in 1957 (the previous building
had no air-conditioning). One of the colonial style buildings is
Prince’s building and the other was the Supreme Court which
was officially opened in 1912. Later, it became the Legislative
Council Chambers. The building still stands today.
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As government servants, we ‘went into whites’ on or about
1 May, and most of us wore shorts, open-necked short-sleeve
shirts and knee-length socks. For civil servants, except for black
shoes, everything was white. Our attention was sometimes
drawn to the Chinese saying, KB A AR BENXEH AfE,
meaning, ‘Do not store your winter clothing until you have eaten
“Fifth Moon (Dragon Boat) Dumplings”.’ Incidentally, this is
similar to the old English saying, ‘Don’t cast a clout till May be

out’.

On the 1st November, or thereabouts, we changed back
into winter clothes.

Hong Kong in the Nineteen-Sixties

The 1960s has sometimes been described as, ‘The One
Damn Thing After Another Decade’. There was the cholera
outbreak in 1961; the runs on the Hang Seng and the Kwong
On Banks in 1965; and the 1966 and the 1967 Riots. It was also
an eventful decade as far as the weather went.

Typhoon Wanda, which struck on 1 September 1962, was
the last devastating typhoon from which lessons were learned
on how to batten down. Over in Kowloon | recall our concrete—
framed, multi-storey building swaying. | beavered away mopping
up water driven in around the edges of windows. Objects, ‘flying
in the wind’, frequently broke glass in windows of neighbouring
apartments. But once a bad storm gets ‘inside a building’ you
are in deep trouble.

Severe flooding, as the ‘eye’ of Wanda passed over the
Colony, coincided with high tide. But fortunately due warning,
particularly regarding Tolo Harbour, was given, unlike with the
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1937 Typhoon which was one of Hong Kong’'s worst typhoons
on record. On that occasion it was estimated 11,000 souls
perished. Hong Kong’'s population at the time was slightly less
than one million so somewhere in the region of one per cent
perished in that storm. They were mostly boat-people. This
figure is appreciably greater than the eight-and-a-half thousand
or so in the Allied Army, the Japanese Army and civilians
who were killed or died of wounds in the brutal attack by the
Japanese on Hong Kong in December 1941.

The death toll from Wanda was 130*, with an estimated
2,000 craft sunk or damaged. In addition to the death and
destruction in September 1962, there was a direct effect on the
Royal Observatory. A 154 knot gust (From Time Ball To Atomic
Clock, by Anthony Dyson) wrecked the weather radar at Tate’s
Cairn. In today’s language this amounts to 284 km/hour.

The 1906 Typhoon was also extremely severe. With a
population then of approximately 320,000 it has been estimated
there were 10,000 fatalities amounting to something like three
per cent of the population. Anglican Bishop Hoare had gone
boating near Castle Peak with eight young curates when the
storm blew up. Their small craft was driven on to rocks and only
two curates survived. Today, there is a monument to Bishop
Hoare in the grounds of Bishop’s House. During the same storm
five Petty Offices from the French Navy torpedo ship ‘La Fronde’
lost their lives while helping the local population. A monument

1 The death toll from Wanda was subsequently estimated to be 183 by Ho Pui-yin in
“Weathering the Storm: Hong Kong Observatory and Social Development".
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was erected in their memory at the junction of Gascoigne and
Jordan Roads. To alleviate traffic congestion the monument
was moved into the Hong Kong Cemetery (the old Colonial
Cemetery) in Happy Valley in the late 1960s.

Following on from Typhoon Wanda, in 1962, 1964 was to
become known as the ‘Year of Gales’. Five typhoons occurred in
the one year, while another four typhoons passed close enough
to cause strong winds and to disrupt shipping. The Observatory
tracked a total of 44 storms in that year.

Although | am not able to record here every tropical
cyclone in recent decades, few severe tropical typhoons have
approached Hong Kong twice as did Agnes from 24 to 30 July
1978. Although not particularly powerful, it was a wet storm
bringing 519 mm of rain.

Another severe typhoon, Ellen, struck on the 8 and 9 of
September, 1983. This caused havoc among shipping and
destroyed much of Hong Kong’s vegetation. There were 22
dead or missing, about 400 ships sunk, driven ashore or
damaged and widespread damage elsewhere.

In the 80 years between 1884 and 1963 some 100
typhoons, accompanied by flooding and landslides, vented
their wrath on Hong Kong. That is a little more than one tropical
storm a year. Yet how is it people today can have lived in Hong
Kong for the past 30 years without ever having experienced
a really bad typhoon? One can only ponder why the weather
pattern seems to have changed?
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Water supply

Rainfall diminished in the wake of Wanda and Hong Kong's
worst drought in history commenced in the autumn of 1962. The
following year, 1963, was on average the hottest, sunniest, and
least humid year since records began in 1884. Water shortage
was the main topic of conversation for most of the year. The
Chinese saying, ] B A~ 5 = H M, means, ‘if a typhoon does
not strike directly it will bring three days of rain’. Such a typhoon
would have been welcomed in 1963.

| felt sorry for the folk in resettlement estates where there
were long queues at standpipes. However for most of us the
water was turned on for only four hours once every four days.
The Governor, Sir Robert Brown Black, insisted the same
restrictions also apply to government house. Although wells
in the urban areas, long disused, were reopened and water
was shipped in by tanker, the additional amount obtained was
obviously limited. Sheet-metal workers did a roaring trade
making water containers for storage. That was before the
introduction of plastic water containers a few years later. In
1963 people even stole water and priests and clerics of all
denominations prayed for rain.

The night the water was turned on children were the
first to bathe; then mother, using the same water; followed by
father who was the grubbiest. But the water remaining was too
valuable to waste and was used for scrubbing the floor and
finally for watering the plants. There were no ‘damp (hand)
towels’ in restaurants, plastic table cloths were used, and
barbers did not shampoo hair. Of course swimming pools were
closed.
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Water was turned on in different districts at different times
and on different days. A small advertisement appeared in the
English press:

‘Gentleman living in Mid-Levels with water supply on
Monday, seeks lady living in Tsim Sha Tsui with water
supply on Tuesday. Purpose: sharing bath water!

There was also a severe water shortage in 1967, when, for
a period, the rationing was again four hours of water once every
four days. But the drought was not so prolonged nor so severe
as in 1963. In the mid 1960s Hong Kong started to receive
water piped in from the Dong Jiang (East River) in China and,
later, Plover Cove Reservoir and High Island Reservoir were
constructed. A desalination plant was built out at Castle Peak
but this was little used and proved to be something of a white
elephant.

Although the 1960s was a dry decade, the 12 June 1966,
brought a rainstorm with 157 mm of rain falling on Aberdeen
between 6:30 a.m. and 7:30 a.m. and, in the 24 hours to noon
on 12 June, 401 mm was recorded with floods and landslides
killing more than 60 people. | was reading the newspaper early
in the morning in my flat on King's Park Rise. After it started
to rain, the intensity just seemed to keep on increasing. | don't
recall having seen it rain like that since.

Nevertheless, the Hong Kong Observatory gives the
following ‘rainfall records’: Maximum hourly, 145.5 mm, on 7
June 2008: Maximum daily, 534.1 mm, on 19 July 1926: and
Maximum monthly, 1346.1 mm, in June 2008.
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Cold spells

Having lived in sub-tropical Hong Kong since the mid-
1950s, the lowest temperature | recall was about five degrees. It
must have been colder in the good old days of the 19th century.
Colonial style buildings had open fireplaces and chimney stacks
at that time.

The former Kowloon British School (Courtesy of KY Shum)

There was extremely cold weather at times during the
19th century and the lowest temperature on record was 0.0
degrees Celsius taken on 18 January 1893 at the Hong Kong
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Observatory. Colonial buildings were often constructed with
open fireplaces for burning solid fuel. This photograph shows
the former Kowloon British School, officially opened in 1902 at
136 Nathan Road, Kowloon. The building is how occupied by
the Antiquities and Monuments Office. The chimney stack has
two chimney pots and two flues to discharge the smoke from
the fireplaces below.

In that splendid book by GAC Herklots, The Hong Kong
Countryside Throughout the Seasons, first published in 1951
but long out of print, a temperature of 32 degrees Fahrenheit (0.0
Celsius) was recorded on 18 January 1893, 103 feet above sea
level at the Royal Observatory in Kowloon. Herklots mentions
an icicle on Mount Kellet between 15 and 30 cm long.

During the same cold spell, which lasted several days,
after it had rained during the night, two members of the legal
profession were spotted (illegally) making a long ‘ice-slide,’ just
as | used to do in England in my youth. At the same time the
Hong Kong hills were covered with hoar frost. On information
supplied by the Royal Observatory the lowest temperature ever
recorded was 0.0 degrees. Of course colder temperatures have
been recorded on high ground, such as on Tai Mo Shan or
elsewhere in the New Territories.

So, the cold is not really a problem in Hong Kong where we
have our share of winter sunshine. Nevertheless February can
bring a nasty, damp cold. On the 24 February, 2012, as | write
this, the humidity is 100 per cent.
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| remember shortly after | arrived in the British Crown
Colony, in the winter of 1954-55, sitting in the unheated staff
room of the college where | taught. A Chinese colleague asked
what | had done over the weekend. | told him | had been
swimming at Repulse Bay. He looked bewildered as he stood
there in his overcoat. ‘Chinese don't like heaters', he proceeded
to inform me by way of reply. ‘They make the air too dry. If it's
cold we put on an extra layer of clothing.’

I must admit that, although | went swimming during the
first winter when | arrived in Hong Kong, | have not swum in the
winter since.

Hot weather

So much for the cold weather. But what about summer?
The highest temperature of 36.1 degrees Celsius was recorded
on both 19 August 1900 and again on the 18 August 1990.
But, believe it or not, higher temperatures have been recorded
in England! In Faversham in Kent, on 10 August 2003, a
temperature of 38.5 degrees Celsius was recorded. But,
compared to world-wide temperatures these are nothing really. |
recall in the summer of 1943, in Tripoli in Libya, after the Desert
War was over and we as soldiers were waiting to embark for
the invasion at Salerno, in Italy in September, the mid-day
temperatures were in the mid 40s Celsius.

When newly recruited expatriates came to Hong Kong, in
early post-war years, we came by ship, and, as civil servants,
we served four-year tours. Some well-meaning old timers
used to tell newcomers that, with no air-conditioning, the
‘third summer’ invariably seemed the worst. Expatriate wives
appeared to suffer more than their husbands from being ‘under
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the weather’ as they looked forward to home leave, to ‘get out
of the heat'.

But is the Hong Kong weather all that bad? Life expectancy
at birth here is 78.4 years for males - just 1.8 years below Swiss
men who are in the top position. Yet life expectancy is 86.7
years for females which is the world's record Hong Kong having
overtaken Japan. We Hongkongers now live, on average, one-
third longer than in 1950. The climatic conditions must be a
contributing factor. There are many of us in Hong Kong who
have reached our nineties or are even older.

As a child in England | looked forward to the first snowfall
of the winter and | enjoyed hearing my father talk about the ‘Great
Cold’, in 1860. On that occasion a whole ox was roasted on the
River Thames, in London, although how this was done without
melting the ice has always been a mystery to me.

Many decades later, | have chosen to stay in Hong Kong
after retirement from Government service and one of the
reasons is that, in spite of the present day heavy pollution, |
prefer the weather here to the English weather. Even today |
live at home without air-conditioning, although my wife has her
air-conditioned room in which she spends much of her time. For
my part | am more contented to be in touch with nature and the
‘seasonal changes’ rather than living in an artificial atmosphere.
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With the increasing concern on climate change, researchers
have been studying the past changes in the weather conditions
throughout the world. There are not too many historical
weather observations in southeast Asia in the past century
or so. The Hong Kong Observatory was established in 1883
and started making comprehensive weather observations at
its headquarters in Tsim Sha Tsui, Kowloon since 1 January
1884. These historical records constitute a valuable source of
information for the study of climate change in the region. Before
1884, the Hong Kong government had begun to make weather
observations, but no unified approach was adopted and the data
collected are of reference value only[”. In fact, very few of these
weather records before 1884 exist today. In addition to weather
observations in Hong Kong, the Observatory had also collected
weather observations made by ships over the seas in the
vicinity of Hong Kong. Details on these weather observations
are provided in the following paragraphs.

Starting from January 1884, observations were made on
pressure, temperature, wind direction and speed, cloud type,
cloud amount, direction of cloud motion, rainfall and sunshine
duration at the Hong Kong Observatory’s Headquarters'.
Observations for selected hours were made at first and it
was not until 1 January 1916 that hourly observations of the
main weather elements round the clock commenced. These
observations, as frequent as hourly, were published regularly
although the title of the publication had changed several times
over the years. For example, the first publication of such a
series was known as “Observations and researches made at
the Hong Kong Observatory in the year 1884” (Figure 1). These
publications were later grouped under the series “Meteorological
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Results Part |”, covering the years 1884 — 1939 and 1947 —
1986. The publication was re-titled as “Surface observations
in Hong Kong” for the years 1987 — 1992. During the Second
World War, no weather observations for the Observatory were
available from 1940 to 1946". Full weather observations at
the Observatory resumed in the latter half of 1946 after new
equipment were obtained to replace those removed or damaged
during the war. While most of the observations in the series
“Meteorological Results Part I” were taken at the Observatory’s
Headquarters, observations at other locations in Hong Kong
were also provided, such as Victoria Peak and Cape D’Aguilar
in the 1880s, although the number of weather stations at those
times was significantly less than that of today. From 1993
onwards, the Observatory publishes the daily and monthly
meteorological summaries annually, presenting observations in
a condensed format to improve readability.

Another source of historical

weather observations kept at

OBSERVATIONS AND RESEARCHES |  the Observatory was the China
Coast Register. The Register
was compiled daily based on

WADE AT

THE HONGKONG OBSERVATORY,

18 THE FRAR

188 4. weather information received from
telegraph companies. Information
W. DOBEROK, now available at the Observatory

includes those for the years 1897
— 1916, consisting of daily weather
observations at the Observatory

Figure 1 Cover of the first publication of
the official weather observations for 1884
in Hong Kong.
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Headquarters, Gap Rock (a small island some 40 km to the
southwest of Hong Kong, now known as Wenweizhou Dao ( X
E M & )¥ as shown in Figures 2 and 3), Victoria Peak and
cities in southeast Asia (known as the Far East then) such
as Amoy (now known as Xiamen), Canton (now known as
Guangzhou) and Manila. The Register provides a valuable
record of daily observations of pressure, temperature, humidity,
wind direction and speed as well as the weather conditions
at those locations. Information from Gap Rock are particular
useful in studying tropical cyclones, passing close to Hong Kong
in those days. Brief description of the pressure distribution in
the region and forecast for Hong Kong were also included in
the Register. The records were integrated into the “Monthly
Meteorological Bulletin” during the years 1917-1932 and listed
on the Observatory’s Weather Maps for the years 1934-1941.

Figure 2 A recent photograph of Wenweizhou Dao where a lighthouse
operated by the Guangdong Maritime Safety Administration is located.
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Figure 3 Map of the location of Gap Rock. (In 1985, the first automatic
weather station jointly built by the Observatory and the Guangdong
Meteorological Bureau commenced operation at Huangmao Zhou ( & )
just to the northeast of Gap Rock.)

While studying these historical publications or records, we
could easily see the changes in the history of meteorological
observations in Hong Kong, such as the changes in the units of
measurement of various weather parameters, the instruments
employed and the monitoring stations. British units were
mainly adopted in the measurements before the Second World
War and metric units were gradually used after the war. For
example, pressure and rainfall were provided in inches of
mercury and inches respectively in the early publications and
were later changed to millibar (hectoPascal) and millimeters
respectively since 1947. Temperatures were provided in
degrees Fahrenheit in the early days and changed to degrees
Celsius since 1961. Due to the effect of urbanization around the
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Observatory Headquarters, measurements of sunshine duration
were moved to King’'s Park Meteorological Station with better
exposure in 1961.

From records of observation made over land, we now turn
to those over the sea. The Observatory started to collect ship
weather reports as early as the 1890s. However, only limited
records from that period exist today. These ship reports were
plotted on the Observatory’s historical weather maps starting
from 1909®. Some of the reports were listed out on the back
of the weather map or published in the Observatory’s annual
report. The parameters available in the ship’s weather report
normally included pressure, temperature, wind direction and
speed as well as weather conditions, etc. Figure 4 shows an
example of such a historical weather map. It is evident that
there were not too many observations in the region at the time
and the plotting of the weather observations was also slightly
different from that of today. More comprehensive ship weather
observations were available at the Observatory from 1949
onwards.

Apart from providing information on the historical weather
events, we could also find the first tropical cyclone name
adopted by the Observatory and published on its weather maps
of 5 September 1952, known as Nona. These maps provide a
very useful source of information for studying historical tropical
cyclones in the northwestern Pacific.

During the early 20th century, facilities such as radar,
satellite or aircraft observations and automatic weather
stations were not yet available. Thus, land and ship weather
observations, even though they were rather limited, were
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Figure 4 A historical weather chart prepared by the Observatory for 6 a.m.
on 16 August 1936. The inset near the top left shows the blow-up area
around Hong Kong, with the plotted observations for Hong Kong and Gap
Rock shown.

already invaluable to the warning services provided by the
Observatory, especially during the passage of tropical cyclones.
The severe loss of life and damage incurred during the passage
of a typhoon in September 1906 clearly demonstrated this fact.
Very little weather information was received at the Observatory
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as the typhoon approached the territory. The sudden arrival of
the typhoon resulted in more than 10,000 deaths in Hong Kong,
and substantial property losses and damages amounting to
millions of dollars at the time®™. Dr. William Doberck, the then
Director of the Hong Kong Observatory, made this remark in
the Director’s Report for 1906™: “Could earlier warning have
been given it would doubtless have contributed to the saving of
life and property as far as the boat population in the harbour is
concerned”.

As these historical records are invaluable to the studies
of climate change, the Observatory strives to preserve its
historical records of observations. The Observatory has also
started converting these records into electronic form for ease of
archival, processing and application. Similar efforts are being
conducted in other parts of the world as well, such as a project
on digitizing weather records from historical ship logbooks in
the United States™ to facilitate the studies on global climatic
change.
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Cold weather is not unusual in Hong Kong during winter,
but the cold weather on 18 January 1893 should worth special
attention as it set the record for the lowest temperature of 0°C
recorded at the Hong Kong Observatory’s Headquarters in Tsim
Sha Tsui, since instrumental observations began in Hong Kong
in 1884.

In Hong Kong, the Observatory uses the description term
“cold” and “very cold” in its weather bulletins for temperatures
in the range of “8 to 12°C” and “less than 8°C” respectively.
The cold event of 18 January 1893 occurred amidst a spell of
cold weather in the territory. The minimum temperatures were
in the “cold” or “very cold” category for nine consecutive days
from 14 to 22 January (Fig.1). It was also wet with rain and
there was practically no sunshine during the onset of the cold
spell (between 13 and 17 January, Table 1), with northerlies
prevailing between 14 and 19 January. A closer look (Fig. 2)
showed that the minimum temperature of 0.0°C occurred at
around 7 a.m. on 18 January and temperatures were below 5°C
throughout the previous day. The sun eventually came out on
18 January after the 0.0°C was reached and temperatures rose
to a maximum of 7.7°C that day.

277



Minimum temperature (deg C)
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Daily minimum temperatures recorded at the Hong Kong
Observatory Headquarters during 13 - 23 January 1893

Table 1 A selection of meteorological parameters recorded at
the Hong Kong Observatory Headquarters in January 1893

Date Minimum Total Rainfall Total Bright
temperature (°C) (mm) Sunshine (hours)

13 151 3.6 Nil

14 4.7 2.4 Nil

15 2.2 12.4 Nil

16 0.8 14.6 Nil

17 0.3 0.3 0.1

18 0.0 Nil 10.2

19 3.1 Nil 5.7

20 8.7 Nil 83

21 10.8 Nil 101

22 11.8 Nil 9.8

23 12.4 Nil 9.4
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Fig. 2 Hourly air temperatures (blue) recorded at the Hong Kong Observatory
on 17 — 18 January 1893. The lowest hourly temperature reading was 0.4°C
recorded at 7 a.m. on 18 January. The minimum of 0.0°C should have
occurred around this time. The mean minimum air temperature for January
1893 is shown in red.

The weather map for 17 January 1893 (Fig. 3), re-
constructed based on the limited weather observations
available, shows an intense anticyclone covered China, bringing

temperatures in the range of 4 to 7°C to the coast of southern
China.
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Fig. 3 Weather map for 4 p.m. on 17 January 1893, re-constructed based on
information extracted from the China Coast Meteorological Register published
by the Observatory. Shown alongside each station are the wind direction and
speed and the temperature in degrees Celsius.

The China Mail of 17 January 1893 reported that
“Peak residents speak of the accumulation of ice in the Hill
(Victoria Peak) district as having largely increased, and in
many parts of the roads were positively dangerous, their
surface being covered with a coating of ice on which it was
almost impossible to get a firm foothold”. It also reported
that the telegraph wires in the hill district “suffered greatly”
with “ice upon the long stretches of wire”. According to
the newspaper, snow was reported in many places over
China, such as Shanghai ( _£7&), Taiyuan ( XJR ), Kaifeng ( 7
$), Tianjin (X2 ) and cities in Shangdong ([L/E) province
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during the past week or so. In an earlier Observatory’s
publication™, it was recorded that “Hong Kong had turned to ice,
and that description was no exaggeration. Icicles formed on
the rigging of sailing ships in the harbour...”. On the following
day, China Mail reported slight improvement in the weather
conditions and “The Peak roads cleared of ice last night,

although the wind was as biting as ever”.

Mr. Charles Ford, Superintendent, Botanical and
Afforestation Department in the old days, submitted a special
report ™ on the cold event to the Acting Colonial Secretary at
the time. He reported that the temperature fell to a minimum
of -0.6°C in the Botanical Gardens on 17 January. He also
estimated that, based on private observers in the hill district, the
temperature at the summit of Victoria Peak was in the region
of -4°C. In another report for 1893% Mr. Ford remarked that
“Within the Gardens the most regrettable losses by cold were
many valuable orchids. Many inside houses were killed, and all
the plants growing on a tree of Fiscus retusa were Kkilled”.

Mr. L. Gibbs wrote an article for the Hong Kong Naturalist
describing that “The rain froze as it fell and | well remember that
by the time | reached Magazine Gap a heavy ulster | wore was
frozen stiff in front of me”.

The Medical Report of Shanghai® for the year ending
30 September 1893 also reported that the cold event was
noticeable in China. Dr. Alexandar Jamieson pointed out that
“The year 1893 began with great severity. Snow fell heavily,
and from the middle to the end of the month snow storms
occurred frequently along the entire coast, extending as far
south as the tropic of Cancer”. He also reported that the
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minimum temperature at Zikawei Observatory in Shanghai
fell to -12°C, the lowest ever recorded there. A more recent
Chinese publication on the history of meteorology in Shanghai,
China™ also reported that very cold weather affected Shanghai
during the winter of 1892-1893 with temperatures of below
-5°C being recorded for 17 days. It also confirmed that a
minimum temperature of -12.1°C were recorded there. There
was another report”’ by Mr. Tail, an expatriate gentleman in
Hong Kong that the cold event in 1893 was historic in intensity.
“It seems to be one of the only recorded instances anywhere,
anytime, of freezing temperatures at sea level in the tropics”.

It should be noted that very cold weather was not
uncommon in the early days of the Observatory. Table 2
shows occasions with minimum temperatures of 4.5°C or below
recorded at the Observatory’s Headquarters since 1884. There
were 26 of such occasions since 1884 with half of them before
and half of them after the war years, but only three cases after
1970. The minimum temperature at the Observatory after the
war years was 2.4°C, which was recorded on 11 February 1957.
This was only about 2°C higher than the lowest minimum before
the war years.



Table 2.

Occasions with daily minimum temperature of 4.5°C or below
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recorded at the Hong Kong Observatory’s Headquarters since 1884

Number Rank Minimum Date of record
temperature (°C)
1 1 0.0 1893.01.18
2 2 03 1893.01.17
3 3 0.8 1893.01.16
4 4 2.2 1893.01.15
5 5 2.4 1957.02.11
6 6 3.1 1893.01.19
7 6 3.1 1900.01.09
8 6 3.1 1955.01.11
9 9 3.6 1901.02.05
10 10 3.8 1917.01.09
11 10 3.8 1948.01.26
12 10 3.8 1957.02.10
13 10 3.8 1972.02.09
14 14 3.9 1901.02.04
15 14 3.9 1917.01.08
16 14 3.9 1956.01.09
17 17 4.0 1969.02.05
18 18 4.1 1916.01.04
19 18 441 1919.02.04
20 20 4.2 1957.02.12
21 20 4.2 1974.02.26
22 22 43 1925.02.01
23 22 4.3 1948.01.27
24 22 4.3 1952.02.19
25 22 43 197512.14
26 26 4.4 1952.02.18
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With the rising temperature trend under global warming,
minimum temperatures of such a low value had not recurred
since the 1980s. Nevertheless, despite the general trend
for global warming, we should pay attention to the low
temperatures experienced in the past few winters, for example,
minimum temperatures of 5.8°C and 7.2°C were recorded at
the Observatory on 17 December 2010 and 12 January 2011
respectively, indicating that there would still be an occasional
chance for rather low temperatures in winter. Nevertheless, the
record of 0.0°C at the Hong Kong Observatory might continue
to be an historical record for many years to come!
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From 1961 up to 2010, an average of 6 tropical cyclones
affect Hong Kong every year (Reference 1). Whenever a
tropical cyclone brings gale force or stronger winds to Hong
Kong, the Hong Kong Observatory would issue frequent tropical
cyclone bulletins, typically once every hour, to warn the public
of the imminent dangers of the approaching storm. Nowadays,
the public can view these bulletins at the Observatory’s web site
through the Internet. However, it was not too long ago that the
public could only rely on more traditional media outlets such as
TV and radio stations for the latest tropical cyclone warnings
issued by the Observatory. These broadcasts, which are known
as “Typhoon Bulletins” (& &5 £ ), are made available every 15
minutes' on the two major Cantonese-speaking radio stations in
Hong Kong.

The two major Cantonese-speaking radio stations in Hong
Kong, Radio Television Hong Kong (RTHK) and Commercial
Radio Hong Kong (CRHK), now broadcast these tropical
cyclone warnings in their own studios. However, from 1963
until 1999, the studio was actually located inside the Hong Kong
Observatory headquarters in Tsim Sha Tsui. The Observatory’s
annual report for 1963-64 mentioned that “a direct broadcast in
Chinese was made by Radio Hong Kong [now RTHK] from a
booth at the Royal Observatory. The booth was connected by
landline with the Continuity Room at Radio Hong Kong. A V.H.F.
link was maintained at these times to avoid disruption of the

1 The tropical cyclone bulletins were broadcasted at exactly 15 minutes, 30 minutes, 45
minutes, and 58 minutes from each hour. The practice of broadcasting the last bulletin
at 58 minutes of the hour was probably to accommodate the commercial messages of
CRHK. As the joint broadcast efforts ended, RTHK began the practice of broadcasting
the bulletins right on the hour since Severe Tropical Storm Goni in 2009.
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service due to failure of the landline”. Back then, the Typhoon
Bulletins were a joint effort of RTHK and CRHK. Each station
would delegate staff members to be sent to the Observatory
as soon as they were notified that the No. 8 signal would soon
be hoisted. The team included some well-known broadcasters
from both radio stations. These all male broadcasters would
rush to the Observatory to station there round-the-clock and
broadcast the Typhoon Bulletins directly received from the
Observatory’s Central Forecasting Office. Well-known voices
including sports commentators and radio drama team members
could be heard in these bulletins. These were just about the
only instances where a voice of CRHK could be heard on RTHK
and vice versa. As an example, radio recordings of tropical
cyclone warnings during Typhoon Ellen in 1983 broadcast
through RTHK have been posted on the Observatory web site
(Reference 2) where Chan Sum ( B&%% ) and Yeung Kwong-pui
(% & %) were members in the CRHK drama team whereas
Ben Lee (2 £ 3 ) and Tsang Wing-keung ( & 7k 38 ) were in
the RTHK drama team. The RTHK football commentator Ho
Kam-kong ({A/#&5T ) appeared during the No.8 Signal. The late
RTHK broadcaster Chung Wai-ming ( & {& A5 ) was also heard
in many of the Typhoon Bulletins in earlier years.

Over the years, radio stations in Hong Kong have worked
closely with the Observatory on broadcasting tropical cyclone
warnings to the public. These Typhoon Bulletins have survived
the test of time over the decades and have become part
of the collective memories of Hong Kong people who have
experienced the wrath of historical strong typhoons first hand.
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Broadcasting equipment located at
the Observatory in the past.

HKO staff notifying radio station staff
to come to the Observatory for the
broadcast of Typhoon Bulletins.
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Ma Wai-man

Mr. WM Ma is a senior scientific officer of the Hong Kong
Observatory, responsible for Emergency Preparedness and
Assessment in radiation monitoring work. In this article, Mr.
Ma looks back to the history of radiation monitoring work
of the Observatory and shares his experience on how the
Observatory’s staff tackled the sudden event of the radiation
incident in Fukushima, Japan in March 2011, in an effort to
providing the most up-to-date information to the public. To him,
team spirit and dedication of staff are the most memorable part
of the incident.
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Woo Wang-chun

Mr. WC Woo, scientific officer, recollects his
unforgettable experience of tsunami training in Bangkok in
2009 as well as participation in the monitoring of possible
local tsunami, following the Japanese earthquake event on
11 March 2011. Although the tsunami threat to Hong Kong
was not that significant during the event, he and other HKO
staff worked together to closely monitor the situation and
took appropriate measures to alert the public.
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Lam Kwong Si-lin, Hilda

Mrs. Hilda Lam, Assistant Director of the Observatory,
gives an account of the monitoring and the passage of a rather
special and untimely storm, Tropical Storm Doksuri, which
threatened the territory just prior to the 15th Anniversary of
the establishment of the Hong Kong Special Administrative
Region at the end of June 2012. Doksuri is one of the many
storms with which she has close encounter while working in
the forecasting office. In her last typhoon season after over 30
years of service at the Observatory, she is appreciative of the
opportunity of leading the forecast and warning operations in
respect of Doksuri, and being the first woman meteorologist,
as the Acting Director, to personally sign off the Tropical
Cyclone Warning Signal No. 8 in the 130-year history of the
Observatory.
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Sham Fu-cheung

Mr. FC Sham is the Chief Experimental Officer responsible
for organizing airport weather forecast and warning services.
He recalled an unforgettable night during the passage of
Severe Typhoon Vicente in July 2012. Vicente brought
windshear, low level severe turbulence and microbursts to
the Hong Kong International Airport. Monitoring the weather
condition at the airport very closely, FC Sham and the aviation
forecaster provided up-to-date weather information and
issued warnings to the staff of the Civil Aviation Department,
Airport Authority and airlines to support their operations and
contingency planning. The team led by FC Sham experienced
the ferocious winds at the airport control tower and treasured
the opportunity in providing weather forecast and warning
services to safeguard the airport under the No. 10 signal.

305



306

RORY » BEERSEFIENRTEZEESM T BRY —E
A—HE L | E2RRREE — ZFRE
ERFEABTEBEE - TREARORE - FOEBKE
- MENE - NMRINESEE - ERERIEHE R - K
WY RERIKSR » B/ RE » ARRILEE - BLEAEE
JUERERERE » BMEAMESEHERBARN T - RPLEE
SENRBE I E ARSI - BRIRBRRIE R NMRES
15 - B ZIFERERIIAIMERRIARLF - FRA» ERFGE
SR - B RREE R - WIS EE IR A ENEZE BRI
MEHBREBTERRES  WEMBARERIIRERE - #15
BREEP—IHEREH S EFMESRRIARMAEEZA T
FAEBHRRES - EFTERNMBEER  ARSRKRMEE
PE¥RZ - EUREFESRRTAR - LIRAANHES ; HELR
MR BERBAREMNRE - BEEERNMNZAR » EMMIRRE
ERFNROERMESHE 100 AR - BEHNERERERX -
FRE  BPHREEEREARE - EBRAXANR_F—_Ft
AZ_+HUAFHN+ASBEE —ANANFRE—ETIREDK |
WIBEFIE - ERKEANEE » —EEFER NS - AN
BAORSEAN G —HEEREFEEAREES  BEFERCA
RE|— [ - FEHENRFTRAUBERR  Z2N2ME -
RmBARHEEOENETENRSE - REANT - BRSERT
MILRAFHERIL - LUAEREAMINEZRRER ; ERIE
I BEERBAENREET  BARRKABELSEF - MR
S IIEREA - SRS ERES - ERENERBIIEY =
A =ZN\EZAREATE | BHE  CADUWESKRER @ KEZE



# ¥ A = Weather and Records

WHEE T - AEABELETEEINEN - ARBETHAL -
BRI T RNEERRLBE -

BEARA AR TNETLE  EEAE - NBHIEEE
W > B—AEE  METENRERFEEYS TRy, BN
f1 o R~ ARE > BEEHEE - KRN » RAEEM
BB TEER—E: (28, |

HIRBESITET SR T EEH » HAX OGN EXKH B REITHIESE - 1455
SRR LIEA BT RABE TG » IRHESRFIRE + (BT
T R RITAIRE S -

307






	1--Content page
	221300339_1-14-contents

	221300339_1-Article
	221300339_2-Article
	221300339_3-Article
	221300339_4-Article

