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1. INTRODUCTION

Records of surface meteorological observations made at stations in Hong Kong, mostly on an hourly
basis, were published since 1884 in annual volumes of ‘Meteorological Results Part | - Surface Observations’.
Commencing 1969, meteorological data were compiled by computer with the assistance of the then Government
Data Processing Agency. In 1987, this publication was re-named ‘Surface Observations in Hong Kong’.
Since 1993, major changes in presentation have been introduced to prepare a condensed publication containing
only summarized information and graphical form as far as possible so as to facilitate readers to appreciate the
weather conditions of the year. Both surface and upper-air data were then included in the publication entitled
‘Summary of Meteorological Observations in Hong Kong’.  Accordingly, the printing of ‘Surface
Observations in Hong Kong’ and ‘Summary of Radiosonde-Radiowind Ascents’, which was an annual
publication containing summarized upper-air data, were stopped. Starting 2007, summaries of observed sea
levels at the tide gauge stations operated by the Hong Kong Observatory and the number of lightning strokes
detected over the Hong Kong territory by the Lightning Location Network are included and this publication was
subsequently renamed ‘Summary of Meteorological and Tidal Observations in Hong Kong’.

The time used in this publication is Hong Kong Time which is 8 hours ahead of Co-ordinated Universal
Time (UTC).

Climatological normals refer to those computed from data collected during a 30-year period. For easy
reference, the most recent four sets of climatological normals for 1961-1990, 1971-2000, 1981-2010 and 1991-

2020 are included in this publication. Extreme weather records are compared against the data recorded in the
periods 1884-1939 and 1947-2023 for the Hong Kong Observatory Headquarters.

2. METEOROLOGICAL STATIONS IN HONG KONG

Hong Kong Observatory operates both manned and automatic stations. Their locations as at 31
December 2023 are shown in Figure 1.  Station details are briefly described in the following paragraphs.

MANNED WEATHER STATIONS

Details on the positions, elevations of ground near the thermometer, barometer and anemometer of the
manned stations are tabulated below:

Elevation above mean sea-level

Position (Metres)

Station

Latitude N Longitude E | barometer | anemometer | ground

Hong Kong Observatory

ko) 2001807 | 114°10'27" 40 74 32
HO”%‘?&%%'?&QE)“O”"" 2201834" | 113°55'19" 7 14+ 6

*The anemometer is located on the roof top of the Hong Kong Observatory Centenary Building which is
around 65 metres above the mean sea-level.

# Refer to the wind sensor at the centre of the centre runway with a ground level of 4 metres above the
mean sea-level.

Observations of wind, visibility, weather condition, atmospheric pressure, dry-bulb and wet-bulb
temperatures, rainfall amount, cloud type, cloud amount and height of cloud base are normally taken at hourly
or more frequent intervals.

The Hong Kong Observatory Headquarters had been the reference synoptic station for Hong Kong since
weather observations began in 1884. Because of rapid urbanization and erection of high-rise buildings in the
vicinity of the Observatory Headquarters in the 1980s, it was replaced by the King’s Park Meteorological
Station on 1 July 1992 (ref. [1]). The Hong Kong International Airport became the reference synoptic station
for Hong Kong on 1 April 2000.



25

AUTOMATIC WEATHER STATIONS

Automatic weather stations were set up in Hong Kong to meet increasing demands for regional
meteorological data and to improve weather services. Some automatic stations measure wind, dry-bulb and
wet-bulb temperatures, dew point temperature, relative humidity, atmospheric pressure, rainfall, solar radiation,
UV, Hong Kong Heat Index and visibility, while some only measure wind, air temperature or rainfall.
Besides, the automatic weather buoys located to the east and west of the Hong Kong International Airport and
the automatic weather station at Waglan Island also measure sea surface temperature. Data are transmitted in
real time to the Hong Kong Observatory at one-minute intervals As the Waglan Island tide station was
damaged by Super Typhoon Mangkhut in 2018, the measurement of sea level and sea surface temperature at the
station has been temporarily suspended between 16 September 2018 and 2 October 2023. The tide station
resumed normal operation on 3 October 2023.

On 31 December 2023, there were 87 automatic weather stations in operation (see Figure 1). Details of
the positions and elevations above mean sea-level of the barometer, anemometer and the ground near the
thermometer screen of these stations are tabulated in Table A of Appendix. The meteorological elements
measured at different stations are listed in Table B of Appendix.

The stations in Huangmao Zhou, Tuoning Liedao, Neilingding and Wailingding are located at small
islands in sea areas outside Hong Kong. They were installed in co-operation with the Guangdong
Meteorological Service. Data from these stations are transmitted at one-minute intervals first via UHF radio
wave to relay stations in Hong Kong and then by leased telephone circuit or wireless network to the
Observatory. In 2023, data communication from Tuoning Liedao, Neilingding and Wailingding automatic
stations had been enhanced through additon of direct wireless link to the Observatory.

MANNED RAINFALL STATIONS

A network of manned rainfall stations, made possible by co-operation of voluntary observers, has been in
operation since the early 1950’s. The locations of these manned rainfall stations in 2023 are shown in Figure 1.

TIDE GAUGE STATIONS

Tide measurement using automatic tide gauges started in the 1950s. In 2023, the Hong Kong
Observatory operated six tide gauges at the following locations: Quarry Bay, Shek Pik, Tai Miu Wan, Tai Po
Kau, Tsim Bei Tsui and Waglan Island (Figure 1) to provide information on sea levels. The tide data are
transmitted in real time to the Hong Kong Observatory at one-minute intervals. Information on the positions
of the gauges and the dates of the data availability is given below:

Tigfaﬁzige _ Position | Tide Gauge Type | D@ EAr(\)/flrilalole
Latitude N Longitude E

Q“(aQrB’B";’ay 22017'28" 114012487 | SPALEVELPIESUTE | 10867

S?;gvs;k 22°13'13" 113°53'40" SeaT';gxs('jECreersf“re Jan 1998
Tai(mL{NV;/a” 22°16/'11" 114°17'19" Sea#;:}’:éjéjf‘f“re Jan 1996
Taig‘;g"“% 22°06/33" 114°11/02" SeaT';sxséﬁcrgff“re Dec 1963
TSi”(‘TBB‘?ir)TS“i 22°29'14" 114°00'51" Seahea‘;es' dz::isrs“re Dec 1974
Wag('\j‘\;‘G'sL')""”d& 22°10'59" 114°18'10" Sea#ﬁdﬁ?”re Dec 1976

#The tide gauge at North Point started operation in October 1952. The tide gauge was relocated to Quarry Bay
due to reclamation at North Point in 1985.
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*The tide gauges used at Tai Po Kau and Quarry Bay have been changed from Float type to Sea Level Pressure
Transducer starting from March 2006 and June 2017 respectively. The tide gauges used at Shek Pik and Tai Miu
Wan have been changed from Pneumatic to Sea Level Pressure Transducer starting from September 2018.

& Waglan Island tide station was once damaged by Super Typhoon Mangkhut in 2018. The measurement of
sea level and sea surface temperature at the station was temporarily suspended between 16 September 2018
and 2 October 2023. The station resumed normal operation on 3 October 2023.

%The tide gauge at Tai Po Kau was temporarily relocated to around 18 metres south-southwest of the original
site on 30 November 2022 due to the reconstruction work of the station.

3. INSTRUMENTS AND METHODS OF OBSERVATION

Figures 2 to 4 are sketch maps of the Hong Kong Observatory Headquarters, King’s Park Meteorological
Station and the meteorological garden at the Hong Kong International Airport respectively showing the
locations of the instruments as at 31 December 2023. The panoramic view of these three stations are shown in
Figure 5. The following paragraphs describe the procedures adopted for measuring various meteorological
elements in 2023.

SURFACE OBSERVATIONS

Atmospheric Pressure

At the Hong Kong Observatory, atmospheric pressure was measured using a Setra Model 470 digital
pressure gauge. At the Hong Kong International Airport, 3 units of Setra 470 digital pressure gauge were used
in the measurement of atmospheric pressure and the median value of these three units was used in the reporting.
At King’s Park, atmospheric pressure was measured using a Setra Model 270 pressure gauge. As for the back-
up instruments, a Setra Model 470 and a Setra Model 270 digital pressure gauge served as back-up for the Hong
Kong Observatory and King’s Park respectively. A PTB 330 digital pressure gauge was used as the first
backup at the Airport Meteorological Office at the Hong Kong International Airport and PAB Mark I
barometer was used as the second backup.

Air Temperature, Wet-bulb Temperature, Dew Point Temperature, Vapour Pressure and Relative Humidity

Surface observations of air temperature (dry-bulb temperature), wet-bulb temperature, dew point
temperature, vapour pressure and relative humidity were taken or computed at the Hong Kong Observatory and
the Airport Meteorological Office at the Hong Kong International Airport.

At the Observatory, dry-bulb and wet-bulb temperatures were measured by platinum resistance
thermometers placed about 1.2 metres above ground level in an open shed with a roof made of two separate
layers of matting. The open shed arrangement is more satisfactory than a Stevenson screen which is liable to
overheat in hot calm weather. A comparison between temperatures measured in the shed and in the screen was
made in 1978 and the results were published in ref. [2].

Maximum and minimum temperatures were recorded at the Observatory using the same platinum
resistance thermometers.  Conventional mercury-in-glass maximum and minimum thermometers were
similarly exposed in the open shed as back-up.

In 1988, vapour pressure, relative humidity and dew-point temperature were computed from readings of
dry-bulb and wet-bulb temperatures using the modified Hooper’s method (ref. [3]).

At the Hong Kong International Airport, dry-bulb and wet-bulb temperatures were measured by a Thies
psychrometer while dew point temperature and relative humidity were derived from these temperature readings.

At some automatic weather stations, relative humidity were derived from dry-bulb and wet-bulb
temperatures measured by platinum resistance thermometers. At some other stations, relative humidity were
directly measured by Vaisala HMP 155 relative humidity probe. In 2021, the Observatory installed the
Vaisala HMP 155 relative humidity probe at some of the automatic weather stations and ceased the
measurement of wet-bulb temperatures at these stations accordingly.
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Wind

At the Hong Kong Observatory and King’s Park, winds were recorded by Met One Instruments WS-201
anemometers. Hourly prevailing wind directions and mean speeds are values for the 60 minutes ending on
each hour. Prevailing wind directions, whether daily or monthly are obtained from the frequency distribution
of wind direction by applying a 5-term binomial weighting factor (1-4-6-4-1). The results are not necessarily
the modal directions.

At the Hong Kong International Airport, winds were recorded by sets of Thies anemometer and wind
vane.

Since Waglan Island is better exposed geographically and not directly affected by urbanization, the wind
recorded there is more representative of the general wind flow over Hong Kong. A Munro Instruments Mk 4
cup-generator anemometer 83 metres above mean sea-level was used as the station anemometer.

At other automatic weather stations, winds were recorded either by Met One Instruments WS-201
anemometer, Munro Instruments Mk 4 cup-generator anemometer or Thies wind transmitter and direction
transmitter.

Wind data at the Hong Kong International Airport, Waglan Island and all automatic weather stations were
processed in a similar way as for the Observatory.

Amount of Cloud

Visual observations of cloud type and amount, and estimates of the height of cloud base were made half-
hourly by qualified aeronautical meteorological observers at the Hong Kong International Airport.
Observations of cloud amount were made hourly at the Hong Kong Observatory.

Six units of laser ceilometers were operated inside and around the Hong Kong International Airport.
They were used to measure cloud base heights and such data were provided to the aviation weather observers
for reference.

Duration of Sunshine

Since 1885, duration of sunshine was measured with a Campbell-Stokes recorder installed on the rooftop
of 1883 Building at Observatory’s Headquarters. Another Campbell-Stokes recorder was installed on the
rooftop of a building at King’s Park in July 1957. Starting 1961 and up to end of 2004, sunshine duration was
measured by the Campbell-Stokes recorder at King’s Park.

From 1 January 2005, duration of sunshine was recorded by sunshine duration meters of model CSD
manufactured by Kipp & Zonen. The operating and back-up sunshine duration meters were installed on the
roof of a building at King’s Park at 6 metres above ground, i.e. 71 metres above mean sea-level. It is fully
automatic and provides measurement of sunshine duration as defined by the World Meteorological
Organization. Hourly record of sunshine duration refers to the duration in the 60-minute interval centred on
the hour in local time.

Solar Radiation

Global solar radiation measurement started at the Observatory in 1958 using a bimetallic actinograph.
In 1959 the instrument was moved to King’s Park. Currently, global solar radiation at King’s Park was
measured using Kipp & Zonen thermopile radiometers. Global solar radiation measurement at Kau Sai Chau
started in 2008 and was measured by an EKO thermopile radiometer. In 2018, this thermopile radiometer was
replaced by the one manufactured by Kipp & Zonen.

Starting from 2010, direct and diffuse solar radiation were also measured at King’s Park and Kau Sai
Chau. At both stations, direct and diffuse solar radiations were all measured using EKO thermopile
radiometers.

Global solar radiation was measured using a pyranometer, which was a radiometer that had a glass dome
and had an unobscured hemispherical view of the sky. Direct solar radiation was measured using a
pyrheliometer, a radiometer with a 5° view and kept pointed accurately at the centre of the sun by an automatic
sun tracker. Diffuse solar radiation was measured using a pyranometer also mounted on a sun tracker with a
shading mechanism to block the direct solar radiation.
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UV Radiation

The Observatory had been using a Yankee Environmental Systems broadband UVB-1 ultraviolet
pyranometer for measuring the UV intensity at King’s Park since 1999. The measured UVB irradiance
includes both the UV radiation transmitted directly through the atmosphere and that scattered by atmospheric
gases and aerosols. The sensor has a spectral response similar to the response of skin to UV radiation of
different wavelengths. The measured intensity is then used to compute the UV Index. Please see ref. [4] for
details of the calculation of UV Index. In addition, the Observatory had been using a Kipp & Zonen UVS-A-T
radiometer to measure the intensity of UVA radiation since 2010. Real-time readings of UV Index and UVA
radiation data are available at the Observatory website (see ref. [5]).

Grass Minimum and Soil Temperatures

Observations of grass minimum and soil temperatures were made at the Hong Kong Observatory and
King’s Park. The grass minimum thermometers were read daily at 08 hours, representing the overnight grass
minimum temperature since 19 hours on the previous day. Observations of the soil temperature were made
twice daily at 07 hours and 19 hours at depths of 0.05, 0.1, 0.2, 0.5, 1.0, 1.5 and 3.0 metres. Grass minimum
and soil temperatures at the Observatory were automatically recorded by platinum resistance thermometers and
read from a computer terminal display. At King’s Park, platinum resistance thermometers were used for
recording grass and soil temperatures automatically starting from 1 January 2009.

Automatic measuring equipment of grass temperature were installed at Tai Mo Shan and Ta Kwu Ling in
December 2005, and February 2006 respectively for trial operation, and started operation in February 2008, and
December 2006 respectively. At Kau Sai Chau, the automatic measurements of soil temperature (at depths of
0.05 and 0.1 metres) and grass temperature are available since June 2008 and March 2010 respectively.
Platinum resistance thermometers were used for recording grass and soil temperatures at all three stations.

Evaporation

Manual measurements of evaporation were made at King’s Park since 1958 using Class ‘A’ evaporation
pans. Automation of the three evaporation pans (Pan No. 1 to 3) was implemented by phases since 2014, with
automatic Pan No. 3, 2 and 1 commencing operation since December 2014, February 2015 and January 2018
respectively.

Currently, measurements of evaporation were made daily at King’s Park at 11 hours Hong Kong Time.
Readings from Pan No. 2 are used to compile the monthly values while those from Pan No. 1 and 3 serve as
backup.

Starting from 1 January 2017, manual observations of 24-hour rainfall, evaporation pan water
temperatures and wind movement were replaced by automatic measurements from SL3-1 tipping bucket
raingauge, platinum resistance thermometers and cup anemometer manufactured by Thies.

Potential Evapotranspiration

Manual measurements of potential evapotranspiration were made for three turfed plots at King’s Park
since 1951 using Lysimeter No. 1 to 3. Automation of the three Lysimeters was implemented by phases to
replace human observations since 2014. Automatic Lysimeter No. 3, No. 1 and No. 2 commenced operation
since May 2014, September 2014 and January 2016 respectively.

Currently, measurements of potential evapotranspiration were made at King’s Park each day at 11 hours
Hong Kong Time. Sometimes, high values of potential evapotranspiration were recorded, followed by
negative values on the following days. These anomalous values, caused by delayed run-off on occasions of
heavy rainfall, are included in the computation of the monthly figures. More information on potential
evapotranspiration can be found in ref. [6].
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Sea Surface Temperature

Sea surface temperatures were taken at the fire boat pier of North Point Fire Station twice daily at 07
hours and 14 hours by staff of the Fire Services Department. The mean depth of water at North Point Fire
Station is about 6.5 metres.

Automatic measurements of sea surface temperature were made at Waglan Island by platinum resistance
thermometer. The sea bottom slopes steeply to over 18 metres on all sides of the island, and the temperature
may be taken as representative of the adjacent open coastal waters.

Automatic measurements of sea surface temperature were also made at the automatic weather buoys
located to the east and west of the Hong Kong International Airport by platinum resistance thermometer. The
mean sea depths to the east and west of the Hong Kong International Airport are about 11.5 metres and 7.4
metres respectively. The sea surface temperature sampling locations were kept at about 2 metres below sea
surface.

Lightning and Thunderstorm

Qualified meteorological observers reported occasions of lightning and thunderstorm in their
observations at hourly intervals at the Hong Kong Observatory and half-hourly at the Hong Kong International
Airport.

Cloud-to-ground and cloud-to-cloud lightning strokes are detected by the Lightning Location Network
over the Pearl River Estuary round the clock. The network was jointly established by the Hong Kong
Observatory, the Guangdong Meteorological Services and the Macao Meteorological and Geophysical Bureau
in 2005. Currently, the network comprises nine stations located at Chung Hom Kok, Tsim Bei Tsui, Sha Tau
Kok and Chek Lap Kok in Hong Kong, Taipa in Macao, Sanshui, Huidong, Yangjiang and Dongao Island of
Zhuhai in Guangdong. Lightning location is calculated using the time of arrival and direction of the
electromagnetic waves generated by the lightning discharges as detected by the stations.

Visibility

Estimates of horizontal visibility were made hourly by qualified meteorological observers at the Hong
Kong Observatory Headquarters.

The visibility readings at the Hong Kong International Airport in 2004 and before were based on hourly
observations by qualified aeronautical meteorological observers. From 2005 onwards, the visibility readings at
the Hong Kong International Airport were based on the average readings over the 10-minute period before the
clock hour of the Vaisala FD12P visibility meter near the middle of the south runway. The change of the data
source in 2005 is an improvement of the visibility assessment using instrumented observations following the
international trend.

Vaisala FD12P visibility meters were used at Central Pier, Sai Wan Ho and Waglan Island to monitor
round-the-clock the visibility of the Victoria Harbour and the southeastern part of the Hong Kong waters. The
Vaisala FD12P visibility meters at Waglan Island and Central Pier were replaced by newer model visibility
meters Vaisala FD71P in March and December 2023 respectively. The visibility readings were based on the
average visibility meter readings over the 10-minute period before the clock hour.

Rainfall

Hourly observations of rainfall were made manually at the Hong Kong Observatory Headquarters with an
ordinary 203-mm raingauge. These observations were checked against the records of automatic raingauges
nearby.

Hourly observations of rainfall were made at the Hong Kong International Airport with a set of three
SL3-1 raingauges and these three observations were checked against each other. Rainfall measurements were
also taken twice daily at 09 hours and 15 hours with an ordinary 160-mm raingauge nearby.

Automatic raingauges are deployed by the Observatory at its automatic weather stations over the
territory. The Geotechnical Engineering Office (GEQ) and Drainage Services Department (DSD) also operate
their networks of remote raingauges with data accessible by the Observatory. Rainfall readings at 1 to 5-minute
intervals are now available from different locations in the territory. Casella 100573E and SL3-1 tipping-bucket
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raingauges are used at Hong Kong Observatory’s automatic weather stations. These raingauges record rainfall
in units of 0.5 mm and 0.1 mm respectively. At King’s Park and Hong Kong International Airport, SL3-1
tipping bucket raingauges which record rainfall in units of 0.1 mm are used to measure rainfall since 4 March
2014 and 28 July 2014 respectively.

Raingauges operated by voluntary observers are ordinary manual 127-mm raingauges. Readings from
most ordinary raingauges are taken once a day at 15 hours.

Carbon Dioxide Concentration

The Observatory commenced measurement of outdoor carbon dioxide (CO.) concentration with a
LI-COR Biosciences LI-820 CO, Analyser at the King’s Park Meteorological Station on 7 May 2009. The
CO. Analyser was installed on the lawn of the station. It operates automatically round-the-clock to record the
mean CO- concentration once every minute.

Since 26 October 2010, the Observatory has started using a L1-820 CO, Analyser to measure the outdoor
CO, background concentration at Hok Tsui, D’ Aguilar Peninsula, at the southeastern tip of Hong Kong Island.
The analyser is located at the Background Air Monitoring Station of the Department of Civil and Structural
Engineering of the Hong Kong Polytechnic University (PolyU). This work is a collaboration between the
Observatory and PolyU.

The Observatory installed a newer model analyser, L1-840A CO, Analyser, in Environmental Protection
Department’s Cape D'Aguilar Supersite Air Quality Monitoring Station at Hok Tsui in August 2018 for trial
operation to collect data. This station has officially replaced the original station as the data source for Hok
Tsui since 1 January 2020. The LI-840A CO, Analyser at Hok Tsui has also been replaced officially by a
LI-850 CO, Analyser since 27 February 2021. Furthermore, another newer model analyser, LI-850 CO;
Analyser, was installed at the King’s Park Meteorological Station in April 2020 for trial operation and officially
replaced the analyser on 1 November 2020. These new analysers measure CO, as well as water vapour
concentration in air. In this connection, moisture can be removed through post-processing of the data to obtain
more accurate CO, concentration in dry air.

During the initial stage of measurement, calibration of the Observatory’s CO, analyser was carried out
using the standard CO; gases which were traceable to the USA NIST Standard. Since 26 October 2010, these
standard gases have been replaced by the primary standard CO. gases provided by the National Oceanic and
Atmospheric Administration (NOAA).

Both the CO, measurement stations at King’s Park and Hok Tsui have been registered as regional stations
under the World Meteorological Organization’s (WMQO) Global Atmosphere Watch (GAW) programme.
Background information of the measurements, measured data and the analysis of the CO, concentration at these
two stations are available in ref. [7] and ref. [8]

Hong Kong Heat Index

Equipment developed by the Observatory for automatic measurement of dry bulb temperature (Ta),
natural wet bulb temperature (Tnw) and globe temperature (Tg) was installed at the King’s Park and Beas River
Meteorological Stations. The dry bulb temperature is the ordinary air temperature measured by a temperature
sensor shielded from direct sunshine. The natural wet bulb temperature is measured by a temperature sensor
covered with a wetted wick and exposed to sunshine. The globe temperature is the temperature measured by a
temperature sensor installed inside a black hollow globe made of copper. The data collected by these
temperature sensors were used in the calculation of the Hong Kong Heat Index catering for the climate and
environment of Hong Kong in support of the Observatory’s services related to hot weather. The Hong Kong
Heat Index is given by 0.80Tnw + 0.05Tg + 0.15Ta. Hong Kong Heat Index of King’s Park and Beas River
are available at the Observatory website since 30 May 2014 and 14 August 2017 respectively (see ref. [9] and

[10]).

UPPER-AIR OBSERVATIONS

To probe the upper atmosphere, the DigiCORA by Vaisala was in use from July 1993. A replacement
upper-air sounding system capable of automatic balloon launching became operational in May 2004. During
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the sounding, the radiosonde rises with the balloon and is tracked continuously by the Global Positioning
System (GPS), thus determining the upper-air winds. From 1 July 2006, Vaisala Type RS92 radiosonde was
used for all upper-air soundings. The sensors for pressure, temperature and relative humidity in the Vaisala
Type RS92 radiosonde are the silicon pressure sensor, thin wire thermocapacitor and humicap thin film
capacitor respectively. Helium gas, in place of hydrogen, has been used to fill balloons for upper-air sounding
operation since 2009. The automatic balloon launching system was upgraded in November 2016 to release
new Vaisala Type RS41 radiosonde. RS41 radiosonde used platinum resistor to measure temperature and thin-
film capacitor to measure relative humidity. Pressure is calculated from GPS data.

King’s Park is the only upper-air station in Hong Kong. From 1 January 2007, regular upper-air
soundings are made two times a day at 00 UTC and 12 UTC at King’s Park. A wind profiler, in the place of a
radio windsonde ascent, is used for the 06 UTC upper-air wind observation. The same wind profiler has
already been used for the 18 UTC upper-air wind observation since 1 April 1999.

The Observatory has been launching balloon with frostpoint hygrometer monthly to measure upper-air
water vapour content since October 2020, with a view to joining the global reference upper-air measurement
network of the World Meteorological Organization.

TIDAL OBSERVATIONS

The tide gauges operated by the Observatory, usually installed at piers, measure the sea level in metre
above the Chart Datum, which is 0.146 metre below the Hong Kong Principal Datum. Data resolution is one
minute. Hourly sea level is computed by averaging the last five 1-minute data ending on the hour. Annual
mean sea-levels are computed based on available hourly sea level data while other tidal statistics such as highest
high water, lowest low water and maximum range are based on available 1-minute data.

4. DATA PRESENTATION

The paragraphs underneath give a brief account of the meteorological and climatological data contained
in this publication. The Hong Kong Observatory, King’s Park and Hong Kong International Airport are
abbreviated as HKO, KP, and HKA respectively in some tables.

Annual wind roses for King’s Park, Hong Kong International Airport, the Hong Kong Observatory and
Waglan Island in 2023 are shown in Figure 6. As winds at Waglan Island are more representative of the
general wind flow in Hong Kong, the monthly wind roses for Waglan Island are also presented in Figure 7.

Annual wind roses for automatic weather stations in Hong Kong in 2023 are also shown in Figure 8.

Figures 9 and 10 show the monthly mean temperature and monthly total rainfall recorded at the Hong
Kong Observatory in 2023 respectively.

Figure 11 shows the comparison of annual mean/total of key meteorological elements in 2023 and
climatological normals for Hong Kong (1991-2020).

Monthly and annual rainfall recorded at rainfall stations manned by voluntary observers are computed
from daily readings taken manually at approximately 15 hours. Monthly sums are reckoned as beginning from
15 hours on the last day of the previous month and ending at 15 hours on the last day of the month specified.
Figures 12 to 13 show the spatial distribution of monthly and annual rainfall over Hong Kong in 2023. The
isohyet analysis of the maps makes reference to the data from manned rainfall stations, automatic weather
stations with rainfall measurement and the remote raingauge networks of GEO and DSD as well as the HKO’s
radar data.

Monthly mean upper-air wind, temperature and relative humidity at different heights at 00 UTC in 2023
are presented in Figures 14 to 16.

Figure 17 shows the cloud-to-ground lightning density in Hong Kong in 2023.

The climatological normals of the monthly total rainfall and monthly mean temperature at the Hong Kong
Observatory for the reference periods of 1961-1990, 1971-2000, 1981-2010 and 1991-2020 are shown in Figure
18.

Daily values of air temperatures, relative humidity, rainfall, atmospheric pressure and amount of cloud
observed at the Hong Kong Observatory in 2023 are listed in Tables 1 to 7.

Daily values of duration of sunshine recorded at King’s Park in 2023 are listed in Table 8.
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Daily values of global, direct and diffuse solar radiation recorded at King’s Park and Kau Sai Chau in
2023 are listed in Tables 9(a) to 9(f) respectively.

Daily maximum UV index recorded at King's Park in 2023 are listed in Table 10(a). Daily values of
mean UV index between 7 a.m. and 6 p.m. recorded at King's Park in 2023 are listed in Table 10(b).

Daily maximum Hong Kong Heat Index recorded at King's Park and Beas River in 2023 are listed in
Table 11(a) and 11(c) respectively. Daily values of mean Hong Kong Heat Index between 7 a.m. and 6 p.m.
recorded at King's Park and Beas River in 2023 are listed in Table 11(b) and 11(d) respectively.

Daily values of prevailing wind recorded at Waglan Island in 2023 are listed in Table 12.

Monthly and annual values of meteorological elements at various locations in Hong Kong in 2023 are
printed in Tables 13 and 14.

Monthly values of evaporation, potential evapotranspiration, grass minimum temperature and soil
temperature in 2023 are shown in Table 15.

Monthly values of sea surface temperature in 2023 are tabulated in Table 16. Values at Waglan Island
and the automatic weather buoys located to the east and west of the Hong Kong International Airport are
computed from hourly readings while those at North Point are from readings at 07 hours and 14 hours only.

Some analyses were performed on the climatological data in 2023. In Table 17, number of days with
specified rainfall amounts in 2023 together with number of days with lightning and number of days with
thunder observed at the Hong Kong Observatory are shown. Daily number of cloud-to-ground and cloud-to-
cloud lightning strokes detected over the Hong Kong territory in 2023 are shown in Tables 18(a) and 18(b)
respectively.

Tables 19(a) and 19(b) present the monthly percentage frequency of visibility below specified values and
the percentage of time with reduced visibility as observed respectively at the Hong Kong Observatory and the
Hong Kong International Airport in 2023 respectively. Reduced visibility refers to visibility below 8
kilometres, when there is no fog, mist or precipitation. As there was no observation of the weather condition
at Central Pier, Waglan Island and Sai Wan Ho, Tables 20(a) to 20(c) only present the respective monthly
percentage frequency of visibility below specified values at these stations in 2023.

Monthly and annual rainfall figures at manned rainfall stations and automatic weather stations with
rainfall measurement only in 2023 are printed in Tables 21 and 22 respectively.

Monthly means of meteorological elements and selected meteorological parameters for Hong Kong for
the 30-year periods 1961-1990, 1971-2000, 1981-2010 and 1991-2020 as well as the extreme values (1884-
1939 and 1947-2023) of meteorological elements for Hong Kong are displayed in Tables 23 and 24.

The monthly mean values of upper wind, air temperature, dew point temperature and geopotential
height recorded at standard levels in 2023 are tabulated in Table 25.  All figures are based on the data collected
from the ascents released at King’s Park at 00 UTC each day.

Monthly and annual tidal statistics such as mean sea-level, highest high water, lowest low water, mean
range and maximum range for Quarry Bay, Shek Pik, Tsim Bei Tsui, Tai Po Kau, Tai Miu Wan and Waglan
Island tide gauge stations in 2023 are listed in Tables 26(a) to 26(f). Meaning of these terms are given in ref.
[11]. The mean value will not be computed when the percentage of data available for computation is less than
50%.

Only monthly summaries of meteorological data and daily values of selected elements are printed in this
publication. More monthly and daily climate data are available from the Climatological Information Services
webpage (https://www.hko.gov.hk/en/cis/climat.htm). Hourly surface meteorological data and tidal
observation data, and upper-air radiosonde data at 00 and 12 UTC can be provided at cost upon request.
Requests for such data and other analyses should be addressed to the Hong Kong Observatory at the following
address:

Director of the Hong Kong Observatory
134A Nathan Road

Kowloon

Hong Kong

(Attention: Climatological Services Section)

email address : climat@hko.gov.hk

Data request form is available at the following URL.:

https://www.hko.gov.hk/en/cis/regform.htm



https://www.hko.gov.hk/en/cis/reqform.htm
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Figure 1 Locations of Weather Stations, Rainfall Stations and Tide Gauge Stations as at 31 December 2023.
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Figure 2 Locations of Meteorological Instruments at the Hong Kong Observatory Headquarters as at 31 December 2023
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Figure 3 Locations of Meteorological Instruments at King’s Park Meteorological Station as at 31 December 2023
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Figure 4 Locations of Meteorological Instruments at the Hong Kong International Airport as at 31 December 2023
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5(a) | (2023)
Figure 5(a) Panoramic view of the Hong Kong Observatory Headquarters in Tsim Sha Tsui (2023)
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5(b) (2023)
Figure 5(b) Panoramic view of King’s Park Meteorological Station (2023)

5(c) (2023)
Figure 5(c) Panoramic view of meteorological garden at the Hong Kong International Airport (2023)
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Figure 6 Annual wind roses for King’s Park, Hong Kong International Airport, the
Hong Kong Observatory and Waglan Island in 2023
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Figure 7 (cont’d) Monthly wind roses for Waglan Island in 2023 (July to December)
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Tai Mo Shan

Figure 8 Annual wind roses for automatic weather stations in 2023
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Wong Chuk Hang Cheung Chau
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Figure 8 (cont’d) Annual wind roses for automatic weather stations in 2023
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Figure 8 (cont’d) Annual wind roses for automatic weather stations in 2023
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Figure 8 (cont’d) Annual wind roses for automatic weather stations in 2023
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Figure 8 (cont’d) Annual wind roses for automatic weather stations in 2023
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Figure 8 (cont’d) Annual wind roses for automatic weather stations in 2023
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Figure 10 Monthly Total Rainfall at the Hong Kong Observatory in 2023
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