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50 Years of Weather Radar Observations in Hong Kong
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Weather radars have been serving Hong Kong for half a century since 1959. The weather radar is a
major tool for monitoring severe weather such as rainstorms and typhoons and is indispensible in

weather forecasting.

This booklet is prepared in commemoration of the 50th anniversary of weather radar observations

in Hong Kong.

() F—RAXREFE - EltEm

./ First Generation Weather Radar —
Tracking Typhoons
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In 1959, the Hong Kong Observatory installed the
first weather radar, Decca 41, at Tate's Cairn.
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The antenna of Decca 41 radar could only perform
horizontal scans, but not vertical scans. In heavy
rain, the radar’s range of detection was only about
100 km. The antenna of Decca 41 radar was
exposed and not protected by a radome. In strong
winds, the antenna had to be bolted down to avoid
damage, thus limiting its effectiveness during high
winds.
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This radar captured many valuable images of early
typhoons, like Wanda in 1962.
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Second Generation Weather Radar
— Probing Distant Rainstorms
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In 1966. the Observatory installed a Plessey 43S
weather radar beside the Decca 41 weather radar at
Tate’s Cairn. The radar antenna was protected by a
radome and thus operable in high winds. The radar
antenna performed horizontal scans as well as
vertical scans. The Plessey 43S radar’s effective
range of detection was around 450 km, enabling it
to detect distant rainstorms.

Radar images were shown on a monochromatic
display screen either with a hood or in a dark room.
Radar images were captured by camera.
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The Plessey 43S radar was also an analogue radar, It aided the weather forecasters in estimating the rain
did not come with radar image archival capability. intensity and monitoring of rain distribution.
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Era of Digital Weather Radars
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Weather radar in Hong Kong entered the digital era as
the Observatory installed the first computer-based
weather radar at Tate’s Cairn in 1983 to replace the
Decca 41 radar. The computer enabled the archival of
radar images and the display of radar pictures in
animation sequence. This facilitated the weather
forecasters in more effectively monitoring the movement
and evolution of rain areas.
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Another advantage of the digital weather radar was
the display of rainfall intensity in different colours. It
also provided direct readout of the latitude and longitude
at the cursor location on the display, facilitating the
location of tropical cyclones.
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In comparison with earlier weather radars, the digital
radar had the merit of generating different product
types, including planer radar image and vertical
cross-section, for use by weather forecasters.
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In 1994, Hong Kong entered the “Doppler” era as the
first Doppler weather radar was installed at Tate's
Cairn. This radar detected not only the intensity of rain
areas, but also the speed of movement of raindrops,
indicating the variation of wind direction and speed
aloft. This is useful for analyzing the wind strength near
the centre of tropical cyclones as well as the structure
of thunderstorms.
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The Doppler weather radar at Tate's Cairn is more
powerful than the digital weather radar. Many tasks
can be automated. For instance, radar data are auto-
matically archived for later analysis and research. The
radar also automatically generates a greater variety of
weather products to aid weather forecasters in
weather analysis.
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Windshear Alerting Weather Radar
— Ensure Aviation Safety
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Microbursts may cause an aircraft to deviate from its
intended flight path and may even cause aircraft
accident.
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In 1997, the Observatory installed a Terminal Doppler
Weather Radar (TDWR) at Tai Lam Chung. As its
name suggests, the TDWR was purposely built to
serve the terminal area of the airport. Its mission is to
detect microburst and windshear associated with
thunderstorms.

The TDWR is equipped with sophisticated facilities to
automatically process radar data and identify the
location and intensity of microbursts.
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When the TDWR detects a microburst, it will issue an
alert, which will be immediately relayed to the aircraft
via the air traffic controllers, to assure aviation safety.

M




SREBERN

/ / / Era of Dual Radars in Action
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In 1999, the Observatory installed a Doppler weather
radar at Tai Mo Shan, the highest peak in Hong Kong.
At this location, the radar will not be blocked by
neighbouring terrain, providing more comprehensive
coverage. The two Doppler weather radars at Tai Mo
Shan and Tate’s Cairn are networked together, allowing
continuous monitoring of the weather conditions in the
vicinity of Hong Kong.
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The Tai Mo Shan Doppler weather radar is equipped
with a number of advanced features:

« an advanced transmitter for a more stable performance
in detecting rain areas

- generation of 3-dimensional image of rain areas

» automatic detection and warning of severe weather such
as rainstorm, thunderstorm and hail.
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3-dimensional radar image of an extensive rain and
thunderstorms affecting most parts of the New
Territories and Lantau Island in May 2001.
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The image above depicts a rain band affecting Hong
Kong in June 2009. The radar automatically identifies
regions of heavy rain (in ellipses).
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Weather Radar Products and Applications
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Weather radars not only monitor large-scale weather phenomena such as rainstorms and tropical cyclones, but
they also capture such small scale features as tornado and typhoon eye.
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Tornado at airport Typhoon Maggie in 1999
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Weather radar data can be used to project the rainfall in the next few hours and, in combination with lightning
location data, to provide thunderstorm and lightning alerts for the airport.
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Forecast movement of rain areas and projected Thunderstorm and lightning alerts for airport
rainfall intensity based on weather radar data
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The Observatory provides weather radar
images on the Internet, as well as PDA version
of weather radar images.
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Through Rain and Storms — Stories of Radar Heroes
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Weather radars in Hong Kong operate round-the-clock to detect hazardous weather, protecting
public safety. This would not have been possible without the efforts of many colleagues who worked
diligently over the years. Here is a collection of their memories as a testimony to their work.
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FERRE, EHREFEEXE ShEREENRFFES EEa LETHRETE
Fully equipped to check radar antenna Joining hands to replace Performing maintenance work
transmitter components on an elevated platform
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Through Rain and Storms — Stories of Radar Heroes
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Typhoon York in 1999
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Carefully testing equipment after installation
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Through Rain and Storms — Stories of Radar Heroes
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Regular checking of weather radar operation
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Taking a lesson in maintenance of weather radar

Joy in Work USSR

YAU Lai Kin
Radar Specialist Mechanic, Hong Kong Observatory

The Terminal Doppler Weather Radar (TDWR) is one of the key systems that support
the operation of the new Hong Kong International Airport at Chek Lap Kok. After more
than 12 years of round-the-clock operation, it is still running continuously, providing
timely windshear warning for the safe operation of the Airport. It has been a pleasure
for me to participate in different stages of TDWR system implementation like site
preparation, field installation, acceptance tests, system optimization, maintenance
and repair. | always feel excited when the maintenance team brings the system back
to normal after its very rare failures.

REEEXBEREFELER
Checking the radar antenna
to ensure normal operation
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‘Distribution of Weather Radars in Hong Kong

Tai Mo Shan
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The weather radars at Tai Mo Shan and Tate’s Cairn are used mainly for public weather services whereas
the TDWR at Tai Lam Chung is dedicated for windshear alerting at the airport.
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Paving Way for the Future
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The Hong Kong Observatory is exploring with
neighbouring meteorological organizations the

possibility of exchanging weather radar data to
enable the generation of large-scale radar composite et e : '
image and 3-dimensional wind field to enhance o Google
weather monitoring.
The Observatory is developing products based on Geographical Information System (GIS), such as animation
sequence of radar images overlaid on a popular GIS platform. In the future, the Observatory will further develop
free, site-specific products, to enable members of the public to check the weather radar images and forecast at
their location of interest, to facilitate their planning of activities.
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