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1. INTRODUCTION

In the early 1950's, there were some 50 rain-gauges operating
in Hong Kong. This number increased to 121 by 1 January 1983, Over
the years several attempts were made to compute mean rainfall values
obtained from these rainfall stations using data collected during various
periods (1952-1962, 1952-1965, 1952-1972 and 1952-1976). However, no
written account is available on the procedures used in computing these
mean values.

As more data has become available, it is now possible to update
the previous work to cover a longer veriod. A 30-year period is a logical
choice as normal rainfall figures have been defined as "period averages
computed for a uniform and relatively long period comprising at least
three consecutive ten-year periods" (World Meteorological Crganization 1979).
This note presents the mean rainfall values computed for the 30-year
period 1953-1982 together with a brief description of the procedures used
in estimating missing data for some stations and in adjusting mean values
obtained over different lengths of period to this common 30-year period.
Because about 30 stations were set up during 1952, the choice of 1953,
instead of 1952, as the first year of the period obviated the need to
ad just or estimate missing data for the year 1952 for these stations.



2. DATA

(a) Rain-gauges

Daily rainfall from ordinary rain-gauges and monthly rainfall
from monthly gauges were used. For stations equipped with both ordinary
and autographic rain-gauges, data from the ordinary gauge were used in
preference to those from autographic records because records from autographic
gauges were disrupted from time to time due to mechanical faults which
developed in the gauges. However, at a few stations where only autographic
gauges were installed, data extracted from autographic charis were used.
There are only three such stations, viz :

Aberdeen Lower Reservoir (Station 10)
Tai Lam Forest Reserve Compt. 16 (Station 73)
Tsuen Wan R.G. Filters (Station 159)

Siphoning losses inherent in autographic gauges were discussed by Cheng and
Kwok (1966). These losses were not taken into account because they amounted
to only 2% of the rainfall recorded for an intensity of 100 mu/h over a
duration of 15 minutes and this intensity is very infrequent. The return
period for this rainfall intensity is estimated to be about 2 years (Peterson
and Kwong 1981).

(b) Rainfall-observing practices at outstations

Prior to 1 July 1955, daily rainfall recorded for a particular
day referred to the total rainfall from 0800 Hong Kong Standard Time (time
of observation in those days referred to Hong Kong Standard Time (HKST) which
was 8 hours ahead of G.M.T.) on that day to 0800 HKST on the following day.
Starting from 1 July 1955, the observation time was changed to 1500 HKST as
it was noted that the maximum frequency of rainfall in Hong Kong occurred
in the morning and the minimum in the afternoon (Bell and Chin 1968).
However, from 1 July 1955 to the end of 1957, daily rainfall figures
recorded at each of the stations manned by the staff of the Waterworks
Office (now the Water Supplies Department) referred to the rainfall total
from 1500 HXST the previous day to 1500 HKST on the day against which the
figure was entered. This practice was adopted by all stations from 1958 to
the present.

The following table summarizes the different vpractices in recording
daily rainfall prior to 1958 :



Period

Type of stations

Reference duration for
daily rainfall

1947 - 30.6.55

All stations

From 0800 HKST on the day
concerned to 0800 HKST
the following day

1.7.55 = 31,12.57

Stations maintained
by the Royal
Observatory

From 1500 HKST on the day
concerned to 1500 HKST
the following day

1.7.55 = 31.12.57

Stations manned by
the Waterworks
Office

From 1500 HKST the previous
day to 1500 HKST on the

day concerned

recorded during the period from 1 July 1955 to the end of 1957 ‘at stations

In order to conform to the current practice, daily rainfall
recorded over the period prior to 1 July 1955 at all stations and those

maintained by the Royal Observatory (i.e. those not manned by Waterworks
staff) were shifted by one day and so archived on magnetic tapes., The
following example illustrates the adjustment involved :

Station :
Year :
Month :

Fokfulam Reservoir

1947

June

Record of daily rainfall
Date Original | Adjusted
1 Nil
2 21.6 Nil
3 25.4 21.6
4 24.1 25.4
5 24.1




5. ANALYSIS

(a) Estimation of missing records

The reliability and accuracy of the rainfall data were discussed
by Feterson (1964).

The U.S. Weather Bureau adopts a method (Paulhus and Kohler 1952)
using three surrounding stations to fill in missing data for a particular
station in the United States, where the network density is one station in
about 782 000 square kilometres (World Meteorological Organization 1977).
In Hong Kong, this method is not used for two reasons : (1) the coastal
environment here renders it not always possible to find three surrounding
stations and (2) the station density here is much higher —— one station in
about 10 gquare kilometres,

To fill in missing data over a period of one or a few days, the
corresponding rainfall from a nearby, topographically similar station were
substituted (Mckay 1970). Missing monthly data were estimated by one of
the following two methods, in order of preference :

(i) inference, if possible, from the distribution map for the
month, taking into account the mean distribution (for example, the 25-year
mean for the period 1952-1976) ; or

(ii) substitution of monthly values from a nearby, topographically
similar station or the average of two such stations, also taking into
account the mean distribution and the statistical correlation between the
precipitation for the station under consideration and the nearby station(s).

In the present analysis, the correlation coefficients involved were in
general greater than 0.95., PFull records of the estimation of missing
rainfall data are available on file at the Hydrometeorology Section of the
Royal Observatory, Hong Kong.

(b) Adjustment of mean values from different lengths
of records to the common period of 1953 - 1982

A number of "control" stations with full and reliable records from
1953 to 1982 was selected (Fig. 1) for the adjustment of mean rainfall at
stations with less than 30 years of data. The control stations were chosen
based on the following considerations : the amount of missing data at these
stations was minimal and the consistency in the data from these stations
had been confirmed during the routine analysis of monthly distribution of
rainfzll during the 30-year period. The data for stations with 15 to 29
years of data were adjusted using the data from nearby control stations in
topographically similar locations. The following formula was adopted
(Wiesner 1970) :



where
a stands for the station of interest,

stands for the control station,

Na,}O is the estimated 30-year monthly mean of the station,

Nc,BO is the 30-year monthly mean of the control station,

Na,y is the available y-year monthly mean at the station, and

Nc is the corresponding y-year mcnthly mean at the control
’ station,

The use of the above formula in the analysis was supported by a high
correlation coefficient (greater than 0,95) between the observed annual
precipitation for the stations considered (McKay 1970).

The computed mean monthly and annual rainfall figures at stations
with 15 or more years of record are presented in Table 1, The monthly and

annual spatial distributions of rainfall in Hong Kong are given in Figures
2 to 14.

Similar procedures were followed to adjust the data from the
following stations which have less than 15 years of records :

(1) Cape Collinson Correctional Institute (Station 140,
years of record 1969-1982)

(2) Chek Lap Kok Meteorological Station (Station 162,
1979-1982)

(3) Cheung Uk (Station 92, 1960-1973)

(4) High Island East (Station 152, 1975-1982)

(5) High Island West (Station 150, 1973-1982)

(6) Kwun Tong District Branch Office (Station 137, 1968-1979)
(N Lamma Island (Station 133, 1967-1970, 1977-1982)

(8) Ngong Ping Tea Farm (Station 4%, 1953-1958, 1965-1970)
(9) Stanley Satellite Earth Station (Station 147, 1971-1982)
(10)  Tai Mei Tuk Pumping Station (Station 141, 1970-1982)

(11) Tsing Yi Development Site Gffice (Station 105, 1977-1982)

(12)  Tuen Mun New Town Development Cffice (Station 153,
1976-1982)

(13)  Yuk Ying Primary School, Tai Long (Station 117,
1965-1978)

The adjusted values at these stations were taken into consideration
during the construction of the ischyetal maps (Figs 2-14). The estimated mean
monthly and annual rainfall values are separately presented in Table 2. These
mean values were derived from relatively short periods of data. Caution must
be exercised in the use of these values.
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