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Editorial
This issue of the Bulletin combines two issues in one volume and contains four papers.
The first paper is by Mr. LEUNG Yin Kong and Dr. WU Man Chi of the Hong Kong Observatory.
It describes variations of summer rainfall in terms of regime shift.
The second and third papers, both by Mr. C.Y. Lam of the Hong Kong Observatory, are both
related to climate change, one presenting a global perspective and the other emphasizing the
influence of an urban setting.
The fourth paper by Dr. Mickey Man-Kui Wai is a sequel to the paper ‘The Tropical Cyclone
Warning Systems in the Early Twentieth Century of Hong Kong, 1900-1919’ which appeared in
last volume.
Following the very successful competitions in 2004 and 2005, a competition was organized in
collaboration with the Hong Kong Society for Education in Art in 2006, for both primary and
secondary school students, to represent changing weather in different seasons by painting and
through photography respectively. Again it received very enthusiastic support from schools.
The prize-giving ceremony was conducted on 26 August 2006. The colour pages in the middle of
this issue show the winning entries of the competition.
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Regime Shift in Summer Rainfall in Southern China

LEUNG Yin Kong1, WU Man Chi, Hong Kong Observatory, 134A Nathan Road, Kowloon, Hong
Kong
1. Introduction
Interannual and interdecadal variations in summer rainfall over South China have been investigated
by Chan and Zhou (2005) as well as others. However, variation in rainfall from the perspective of
regime shift seems to have been less studied. A ‘regime shift’ is characterized by an abrupt
transition from one quasi-steady climatic state to another, and its transition period is much shorter
than the lengths of the individual epochs of each climatic state (Yasunak and Hanawn, 2002).
Using Principal Component Analysis (PCA) (Wilks, 1995) and Cumulative Summation (CuSum)
analysis (Murodoch, 1979), this paper examines the regime shifts in rainfall in southern China
between 1952 and 2003. Whether similar shifts are present in the South China Sea Summer
Monsoon and the subtropical ridge, both of which greatly influence rainfall in southern China (Lu
and Chan, 1999; Chang et al., 1999) are also examined.
Two regime shifts were identified in summer rainfall in southern China in this study. The first,
occurring in the mid 1970s, coincided with a change in phase of the Pacific Decadal Oscillation
(PDO) described by Mantua et al. (1997) and ushered in a dry spell.
The second regime shift occurred in the early 1990s, and coincided with a simultaneous regime shift
in the South China Sea Monsoon as characterized by the summer Unified Monsoon Index (UMI) of
Lu and Chan (1999). This regime shift ended the dry spell and marked the start of a wet spell.
The first regime shift and the dry phase were also found to coincide with a southward displacement
of the latitudinal position of the subtropical ridge from its mean position. In contrast the second
regime shift and the wet phase were found to coincide with a northward displacement of the
subtropical ridge.
2. Data
52 years of rainfall data between 1952 and 2003 from Hong Kong, Macau, and Guangzhou, Shantou,
Shaoguan, Meixian, Heyuan, Yangjiang and Zhanjiang in Guangong are used to represent the rainfall
in southern China. These stations are shown in Figure 1. The rainfall data for Hong Kong and
Macau are obtained from the Hong Kong Observatory and Macao Meteorological and Geophysical
Bureau respectively. Rainfall data for the seven stations in Guangdong are sourced from the
National Climate Centre (NCC) of China Meteorological Administration (CMA).
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Figure 1.

Locations of the nine rainfall stations in southern China used in this study.

Lu and Chan’s (1999) summer Unified Monsoon Index (UMI) for South China, defined as the
JJA-averaged meridional wind at 1000 hPa averaged over the northern part of the South China Sea,
7.5°-20°N, 107.5°-120°E, is used to characterize the strength of the South China sea summer
monsoon. UMI is computed from the United States National Centers for Environment
Prediction-National Center for Atmospheric Research (NCEP-NCAR) re-analysis data (Kalnay et al.,
1996).
The latitudinal position of the 500 hPa subtropical ridge can be represented by the subtropical high
ridge-line index (SHI) which is available from NCC. SHI is defined as the mean latitude of the
ridge-line of 5880 gpm contour in the region 110°-150°E and computed by averaging the values of
latitude of the ridge-line at longitudes 110°E, 115°E, 120°E, 125°E, 130°E, 135°E, 140°E, 145°E
and 150°E.
3. Methodology
PCA has the advantage of allowing the 52 years of rainfall observations at the nine stations to be
reduced to a few major or principal components for analysis. When the data being subjected to
PCA are observations over time at different stations, each principal component is represented by an
eigenvector which reflects the regional variation in that component, and a time series which reflects
the variation with time of that component. Details can be found, for example, in von Storch and
Zwiers (1999), and Wilks (1995).
Following Murodoch (1979), the cumulative summation (CuSum) technique is used to detect the
presence of regime shifts. At any given point in time, the CuSum is defined as the accumulating
sum of anomalies (from the overall mean) of all preceding values. Regime shifts are represented
by persistent and significant changes in slopes in the CuSum.
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4. Results
The results of PCA show that the first principal component (PC1) accounted for 53% of the total
variance (Figure 2(a)). The amount of variance explained decreases rapidly with the second (14%)
and third (8%) principal components. Thus, information in the southern China rainfall field is
contained largely in the first principal component (PC1). The eigenvector and time series
associated with this principal component is taken to be representative of rainfall over southern China
as a whole.

Figure 2(a). Variances explained by each PC mode in PCA analysis.

The elements of the eigenvector of PC1 are shown in Figure 2(b). They are all positive and with
similar magnitudes. This suggests that the regional variation in summer rainfall in southern China
as characterized by PC1 is small.
Figure 3 shows the time series of PC1. Neither t-test nor the non-parametric Mann-Kendall test
indicates any overall trends in this time series. However, changes in the mean state, i.e., regime
shifts, does seem to have occurred around the mid-1970s, as well as around the early 1990s.
The presence of these regime shifts is confirmed by CuSum analysis (Figure 4). In this figure, there
are apparently two significant changes in slope corresponding to the two major regime shifts. The
first was in 1976/77 and marked the start of a dry phase. The second was in 1992/93 which put an
end to the dry phase and ushered in a wet phase.
The first regime shift was associated with a change in the phase in the PDO (Chan and Zhou, 2005).
In the mid-1970s, the PDO switched from a negative phase (the waters in the central North Pacific
are warm, and the waters along the west coast of North America are cool) to a positive phase (the
waters in the central North Pacific are cool, and the waters along the west coast of North America are
warm). It has far-reaching consequences for large marine eco-system in the North Pacific (Mantua
et al., 1997; Hare and Mantua, 2000).
The second regime shift coincided with a similar regime shift in the South China Sea Summer
5
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Monsoon. This is shown in the CuSum for the UMI (Figure 5). Possible regime shifts in the East
Asian Monsoon, of which the South China Sea Monsoon is an important sub-component, have not

Figure 2(b). Spatial loading of PC1 for the nine rainfall stations in Guangdong.

Figure 3.

Histogram showing the temporal variation of PC1. The solid black line shows
the mean states between 1952 and the mid-1970s, mid-1970s to early 1990s, and
early 1990s to 2003.

been examined because none of the indices commonly used to characterize its strength had a
statistically significant correlation (at 5% level) with PC1. The correlations of PC1 with the East
Asian Summer Monsoon Index (EASMI, Zhang et al., 2000), South China Tropical Monsoon Index
(STMI, Zhao et al., 1999), Western North Pacific Monsoon Index (WNPMI, Wang et al., 2001), and
Regional Monsoon Index (RM2, Lau et al., 2000) are -0.17, -0.17, 0.11 and 0.09 respectively. UMI
was found to correlate significantly (0.42) with PC1. Definition of these monsoon indices are
summarized in Figure C1.
Likewise, Figure 5 shows that the average latitudinal positions of the subtropical ridge following the
first and second regime shifts are 23.8oN and 24.9oN respectively against the 1952-2003 normal of
24.6oN. Thus, the dry phase is related to regime shift in the position of the subtropical ridge in the
6
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form of a southward displacement from its mean summer position, and the wet phase a northward
displacement.

Figure 4.
CuSum plot (black line) of PC1 superimpose on the histogram. Apparent
change in slopes are noted by 1976/77 and 1992/93, which correspond to the year of regime
shift.

Figure 5.

CuSum charts for PC1, UMI and SHI. Values for each time series are
standardized for easily comparison. The two vertical dashed lines locate the
years of regime shifts in mid-1970s and early 1990s.

5. Conclusion
Two major regime shifts in the summer rainfall in southern China have been identified during the
period 1952 to 2003. The first regime shift ushered in dry spell between the mid-1970s and early
1990s after which the second regime shift set in, and a relatively wet spell started.
Similar regime shifts after the mid-1970s are observed in the monsoon index as well as the position
of the subtropical ridge indicating likely relationship among the three.
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Climate change: the atmosphere as an impaired air-conditioner

C.Y. Lam, Hong Kong Observatory, 134A Nathan Road, Kowloon, Hong Kong
1. Introduction
Climate change is of great concern to human beings because we have evolved and flourished in a
planetary ecosystem delicately locked into a co-evolving atmosphere. However, signs are that human
beings themselves have inadvertently made changes to both the atmospheric composition and the
vegetation cover of the Earth. The atmosphere and the planetary ecosystem have been set into
motion, searching for new states of equilibrium. In this shifting world, the existence of Homo
sapiens is no longer guaranteed.
Global awareness of the issue has been sharply rising. The realization that Man might be
destroying the ozone layer which is critical for the protection against UV radiation led to the
Montreal Protocol of 1987. Concerns about “climate change” brought heads of states to the Earth
Summit in Rio de Janeiro in 1992, during which a treaty on “biodiversity” was also discussed. It
was however quickly realized that dealing with climate change was not just a scientific subject.
The 2002 World Summit in Johannesburg originally intended to be a review of the 1992 Summit
turned its focus to “sustainable development”, which highlighted the complexity of climate change.
2. Climate
Climate change tends to be taken to mean “the world is getting warmer”.
that.

But it is much more than

It is important to look at the basics. The Earth’s atmosphere is an anomaly compared with those of
Venus and Mars, our neighbours in the solar system. More that 95% of the atmospheres of Venus
and Mars is carbon dioxide; it is a meagre 0.04% on Earth. Furthermore, the Earth’s atmosphere
has 21% of oxygen and a trace of methane. This is a very unstable mix of chemicals which can
burn anytime. There is no parallel in Venus and Mars. The Earth’s atmosphere has come about
after billions of years of work by living things, the key process being photosynthesis which took
carbon dioxide out of the atmosphere. Life on Earth maintains the chemical instability in the
atmosphere too.
The Earth’s surface temperature is determined by the amount of solar radiation reaching the ground
and by the amount of infrared radiation sent down by the atmosphere itself. The latter is
determined by the amount of so-called greenhouse gases, of which carbon dioxide is a key
component. In geological times, living things have exercised a regulating control on the amount of
carbon dioxide, such that the temperature has been maintained within limits favourable to the
perpetuation of living things collectively (Lovelock 2000).
Thus, when talking about “climate”, three aspects have to be covered at the same time viz.
(a) physical – temperature, rain, wind, etc.
9
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(b) chemical – carbon dioxide, ozone, methane, etc.
(c) biological – plants, animals, bacteria, etc.

3. Past climate changes
Studies of air pockets trapped in ice cores in Antarctic (Petit et al., 1999) showed that atmospheric
carbon dioxide level in the past 420,000 years has gone through four cycles, fluctuating between
about 180-300 parts per million (ppm) by volume, with corresponding changes in global
temperature and methane level (Figure C2). The temperature is deduced from measurements of
isotopic contents of deuterium and oxygen-18 of ice. The latest work by Siegenthaler et al. (2005)
has extended the data series to 0.65 million years before the present (B.P.). They found that the
carbon dioxide level before 0.43 million B.P. fluctuated within the range of 180-260 ppm.
The broad resemblance in the trends of carbon dioxide, temperature and methane is a reflection of
the close relationship between the physical, chemical and biological components of the Earth.
Modern human beings viz. Homo sapiens emerged during the second-last cold period.
Agriculture emerged roughly 10,000 years ago at the peak of the latest warm episode.
Empirically one would expect cooling to set in. This was indeed the prevailing view of
climatologists at the end of the 1960s and early 1970s.
4. The grand air-conditioner
Engineers might see in the saw-tooth form of the temperature trace in figure 1 some parallel with
that recorded in an air-conditioned room. Apparently, a cooling mechanism is switched on when
the temperature reaches an upper-bound value, which would be replaced by a warming mechanism
when a lower-bound value is reached. Taking this parallel as a hint, we may represent the controls
on global atmospheric temperature in the form of the “grand air-conditioner” of the Earth.
Basically, it works through controlling the concentration level of carbon dioxide, that is, cooling is
achieved by reducing the concentration level of carbon dioxide (Figure 1).
Volcanoes by emitting carbon dioxide serve as the warming mechanism. The burial of plant
material on land and the deposition of dead material (shells and bones) on the seabed serve as the
cooling mechanism. Considering the very large flux of carbon through the living world, it is
obvious that the amount of carbon dioxide in the atmosphere is very delicately related to the
dynamic balance among numerous living processes, e.g. photosynthesis, respiration and
decomposition after death. While it was mentioned earlier that photosynthesis took carbon
dioxide away from the atmosphere, the life-cycle carbon budget of plants is actually close to being
neutral in terms of carbon dioxide removal. What is taken away from the atmosphere in fact
depends critically on how much (or little) non-decomposed plant material is left and buried, for
example. This in turn depends on the activity of the decomposition process which is sensitive to
the operation of microbial organisms. Thus the ultimate control of the air-conditioner lies in
things like bacteria!
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Figure 1. The grand air-conditioner of the Earth. The flux unit is PgC/year.

Figure 2. The impaired grand air-conditioner of the Earth.

5. The impaired air-conditioner
We are currently at the warm peak of a climate cycle when one would have expected more plants to
appear on Earth, which with the help of microorganisms, should exert a braking effect on the rising
carbon dioxide level through assimilation by photosynthesis and the burial of plant residuals after
decomposition.
However, since agriculture emerged, Man has been cutting forests to form farmland. The carbon
dioxide level rose slowly from 260 ppm to 280 ppm at the dawn of the Industrial Revolution. Then
came the invention of the steam engine based on the burning of coal in the 18th century. The
11
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subsequent Industrial Revolution brought about the modern form of life style in which combustion is
the ultimate source of energy for practically all activities. An immense amount of fossil fuel,
including coal, petroleum and natural gas, has been burnt in the building up of modern prosperity,
and indeed increasingly more would be burnt as more countries transition into the “developed world”.
The situation is exacerbated by the dramatic loss of vegetation cover on Earth in the last half century
as human beings went through a population explosion driven by prosperity. Thus the grand
air-conditioner of the Earth has been impaired at both ends (Figure 2).

6. The consequences
The carbon dioxide level has increased dramatically in the past two centuries and especially in the
last half century (Figure 3). The carbon dioxide level has surged to some 380 ppm which is 100
ppm above the pre-Industrial Revolution level. It should also be noted that half of this increase
occurred in the last three decades or so, reflecting the phenomenal rise of a wasteful life style driven
by post-war consumerism and based on rapidly-rising energy consumption. In tandem with this rise
in carbon dioxide level, there was a global warming of 0.6°C in the 20th century (Figure C3).

Figure 3.
Surge in carbon dioxide level after the Industrial Revolution and the prevalence
of combustion-based life style (after IPCC 2001).

Estimates of the future trends of carbon dioxide level and global temperature have been made based
on extensive modeling work. The results depend on assumed scenarios of economic and
technological developments. By the end of the 21st century, the upper-bound estimates are that
12
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carbon dioxide may reach 1000 ppm and global temperature could go up a further 5-6 degrees (IPCC
2001).
In Hong Kong, the Hong Kong Observatory has conducted work in climate projections to the last
decade of the 21st century relative to the old “climatological normals” based on the statistics of
1961-1990 (Leung et al. 2004). The number of hot days (daily maximum temperature 33 degrees or
above) will increase from 11 to 24. The number of hot nights (daily minimum temperature 28
degrees or above) will increase from 8 to 30. The number of cold day (daily minimum temperature
12 degrees or below) will decrease from 21 to an amazing 0.8, that is, less than one day per year on
average.
Warming per se is not a serious problem. Some people may even welcome it. The trouble is that
past equilibria among weather systems have been disrupted, leading to a rapidly rising number of
people affected by more frequent severe weather events in an unstable atmosphere. According to
the statistics of the International Federation of Red Cross and Red Crescent Societies (2004), the
number of people reported affected by disasters climbed by 59% from an average of 163 million per
year (1984-1993) to 258 million per year (1994-2004). Furthermore, the people in the less
developed countries and the underprivileged communities of developed countries will be impacted
much more owing to their inability to cope with the impact of weather extremes becoming more
frequent. This is the recipe for increasing social instability.
Disruptions in the biological world have also been inferred and indeed observed (Parmesan et al.
2003). Natural habitats are in a state of stress, with manifestations in terms of loss of an
increasing number of species.
The change in the biological world, especially in the
micro-organisms, is increasingly being seen as a threat through consequential reduction in food
production, geographical expansion of diseases and potential emergence of new diseases. The
spread of dengue fever and Rift Valley fever is now firmly related to climate change. One has to
ponder the dire consequences of bacteria and viruses evolving quickly to adjust to the new climate
while the human species adjusting much more slowly by having a new generation once in 20-30
years. This is particularly relevant as we prepare ourselves for the alleged onslaught of avian flu
becoming human flu.
7. Engineers to the rescue
Engineers will have to come to the rescue of mankind, by fixing the impaired grand air-conditioner
of the Earth. We have to find ways to reduce carbon dioxide in the atmosphere. Can we capture
it and hide it somewhere? Can we at least stop the emission of additional carbon dioxide into the
atmosphere? Can we help biologists find some way to increase the vegetation cover on Earth or
increase the efficiency of burying dead plant material? We also have to devise means to help
people in underprivileged communities cope with the physical and biological consequences of
climate change, like high winds, heavy rain, drought, storm surge and diseases. This is a long list
but unfortunately, climate is concerned with the physical, chemical and biological aspects of the
Earth.
Engineers in a way has a special responsibility to help put things right, because they invented the
steam engine and the numerous gadgets for modern living afterwards. As the Chinese proverb
says, “Whoever tied the bell to the cattle will have to un-tie it.”
13
HKMetS Bulletin Vol. 16 Nos. 1/2, 2006

Acknowledgments
I would like to thank the organizers of the Second International Conference on Energy Efficiency
and Conservation, Hong Kong, 15-16 December 2005, for inviting me to deliver a keynote speech on
the subject of climate change. This paper has been adapted from that prepared for the conference,
incorporating adjustments in response to questions from the floor. I would also like to thank Ms
Brenda Tong for helping me produce the script.

References
International Federation of Red Cross and Red Crescent Societies, 2004: World Disasters Report.
Eurospan, London.
Intergovernmental Panel on Climate Change, 2001: Climate Change 2001: The Scientific Basis.
Cambridge University Press.
Leung, Y.K., Ginn, E.W.L, Wu, M.C., Yeung, K.H. and Chang, W.L., 2004: Temperature projections
for Hong Kong in the 21st Century. HKMetSoc Bulletin, Vol. 14, pp. 21-48
Lovelock, J., 2000: Gaia – The Practical Science of Planetary Medicine. Oxford paperback.
Parmesan, C., & Yohe, G., 2003: A globally coherent fingerprint of climate change impacts across
natural systems. Nature, Vol. 421, No. 6918, pp. 37-42.
Petit, J.R., J. Jouzel, D. Raynaud, N.I. Barkov, J.M. Barnola, I. Basile, M. Bender, J. Chappellaz, M.
Davis, G. Delaygue, M. Delmotte, V.M. Kotlyakov, M. Legrand, V.Y. Lipenkov, C. Lorius, L. Pépin,
C. Ritz, E. Saltzman, and M. Stievenard, 1999: Climate and atmospheric history of the past 420,000
years from the Vostok ice core, Antarctica. Nature, Vol. 399, No. 6735, pp. 429-436.
Siegenthaler, U., T.F. Stocker, E. Monnin, D. Luthi, J. Schwander, B. Stauffer, D. Raynaud, J.-M.
Barnola, H. Fischer, V. Masson-Delmotte, and J. Jouzel, 2005: Stable carbon cycle – climate
relationship during the late Pleistocene. Science, Vol. 310, pp. 1313-1317.

14
HKMetS Bulletin Vol. 16 Nos. 1/2, 2006

On Climate Changes Brought About by Urban Living

C.Y. Lam, Hong Kong Observatory, 134A Nathan Road, Kowloon, Hong Kong
1. Introduction
Hong Kong went through a period of major urbanization in the past half century. Much more land
than before is now under concrete. Clusters of tall buildings have invaded into previously open
country. At the same time, the increase in population as well as per capita energy consumption in
this affluent society have meant the burning of much more coal and petrol than before, with the
attendant emissions of gases and particulates. The atmosphere overlying Hong Kong cannot escape
interacting with these changes. In the process of doing so, the climate in Hong Kong has changed.
Leung et al. (2004) have documented the long-term changes in various observed parameters up to
2002. This paper extends the data series to 2005 and also looks at a couple of aspects not covered
before.

2. Temperature
The aspect of change in Hong Kong which is most obvious to all is the generally warmer climate in
the urban areas. Figure C4 shows the time series of the annual mean temperature recorded at the
headquarters of the Hong Kong Observatory between 1947 and 2005. The Observatory is situated
at the heart of Tsimshatsui and is characteristic of a location where urbanization is at its most active
in Hong Kong over the past half century. Over the entire period, the temperature rose at 0.17°C per
decade. However towards the end of the period, between 1989 and 2005, the rate increased sharply
to 0.37°C per decade.
In order to contrast with stations in locations less affected by urbanization, the temperature series at
Ta Kwu Ling and Lau Fau Shan which are situated in the northeastern and northwestern New
Territories respectively are shown in Figure 1. The rates of temperature rise at these two stations
over the same period 1989 – 2005 were 0.08 and 0.25°C per decade respectively. That the urban
area has been warming up much more rapidly than the “countryside” is thus evident.
It is well-established that where urbanization bears on the long-term temperature trend, the effect is
more on the daily minimum temperature than on the daily maximum temperature (Karl et al., 1993).
This is related to the increase in the thermal capacity of the urban area where concrete stores the heat
absorbed during the day and releases it during the night, thus holding the temperature at a level
higher than it would be in the absence of so much concrete. Figure C5 portrays the trends in mean
daily maximum and minimum temperature at the headquarters of the Hong Kong Observatory over
the period 1947 – 2005, that is, the post-war development years. The trend in daily maximum
temperature was nearly flat, the influence of general global warming having been overshadowed by
the increasingly turbid sky (a point which we shall return to later). In contrast, the mean daily
minimum temperature has been rising steadily throughout the period, at a rate of 0.28°C per decade.
The signature of urbanization in the temperature trend is thus abundantly clear.
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Figure 1(a). Annual mean temperature recorded at Ta Kwu Ling (1989-2005).

Figure 1(b). Annual mean temperature recorded at Lau Fau Shan (1989-2005).

3. Wind
Another hallmark of urbanization is the growing number of buildings. It increases the roughness of
the surface underlying the atmosphere and exerts a drag on the low-level winds. The tendency
therefore is to see wind speed near the ground decreasing in the long run. Figure 2 shows the time
series of wind speed measured at King’s Park and Waglan Island in 1968 – 2005. For technical
reasons and in order to compare like with like, the data points represent the annual average of
10-minute wind speed readings taken twice daily, at 8 a.m. and 8 p.m.
Waglan Island is an offshore location and so the observations there reflect purely the background
climate without the impact of urbanization. There was no significant long-term trend in the wind
speed there. However, at King’s Park which is situated on a knoll surrounded by Yaumatei,
Mongkok, Homantin and, slightly further afield, Hunghom, there has been a steady decrease in the
wind speed.
Because the anemometer at King’s Park meteorological station was re-located (within the station) in
1996, two segments of the time series are shown in the figure. But the sustained decrease in wind
16
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speed remains evident. By contrasting the two time series, it is clear that urbanization in the broad

Figure 2.

Annual average of 12-hourly 10-minute mean wind speed of King’s Park and
Waglan Island (1968-2005).

vicinity of King’s Park has brought down the wind speed in the boundary layer of the atmosphere
around the station. The urban area is therefore generally less well ventilated than before.
4. State of Sky
One visible aspect of climate change is the turbidity in the sky which more and more local people are
concerned about. It is caused by suspended particulates of one kind or another thrown up by human
activities in the city. It may be purely dust and natural (e.g. loess from northern China). It could
also be particulates formed from combustion products (e.g. vehicle exhaust, kitchens and power
generation) through photochemical processes. Figure C6 shows the time series of the annual total
number of hours with visibility at the Hong Kong Observatory headquarters below 8 km from 1968
to 2005. Cases of reduced visibility due to rain or mist or associated with high relative humidity are
excluded, because those would be more like “natural” weather.
Up to the late 1980s there was no significant trend. But from then onwards, there has been a
dramatic rise in the frequency of reduced visibility. By 2005, the frequency was five times that in
the seventies and the eighties. It could be argued that some of this increased turbidity of the
atmosphere is transported to Hong Kong from outside. But, considering the large consumption of
energy within Hong Kong itself, which invariably involves combustion of one form or another with
its attendant emissions, there is no question that some of this turbidity is locally generated by the
urban form of living practised here.
Leung et al. (2004) also reported that the annual mean cloud amount observed at the Hong Kong
Observatory headquarters bas been increasing at a rate of 1.8% per decade in the period 1961 – 2002.
One potential cause could be the increase in the concentration of condensation nuclei in the air (a
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factor favourable to the formation of cloud), which is known to be associated with urbanization.
Increased turbidity and increased cloud amount reduce the amount of solar radiation reaching the
ground. Figure 3 shows the time series of the annual mean of the daily amount of solar radiation
measured at King’s Park between 1961 and 2005. There has been a clear, broad falling trend.
With the lesser amount of solar energy reaching the ground, the urban heat island effect during the
day has therefore been suppressed. This provides the context for us to view the nearly flat trend in
the daily maximum temperature in Figure C5. It also prompts us to think what the consequences
might be in terms of reduced illumination in buildings and reduced ability to kill germs potentially
harmful to human beings.

Figure 3.

Long-term trend in annual mean of the daily global solar radiation,
1961-2005.

5. Evaporation
One aspect of climate change in cities less noticed by people is the decreasing trend in evaporation.
Meteorologists measure evaporation by placing a pan of water lying low on the ground and exposing
it to the winds and to the sunshine. The time series of annual total evaporation measured at King’s
Park between 1961 and 2005 is shown in Figure 4. The broad decreasing trend is evident. It
could be attributed to the greatly decreased prevailing wind speed and the reduced amount of solar
radiation reaching the ground during the day. Thus it is another signature of urbanization. Again,
one wonders whether it could mean damp corners remaining damp more than before, providing a
favourable environment for germs.

6. Thinking about people
In tandem with urbanization in Hong Kong, urban temperature has risen faster than the countryside,
winds have gone slow, visibility has deteriorated, less solar radiation is reaching the ground,
evaporation rate has gone down, and so on. But does it matter?
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For the rich and the elite, it probably does not. They could switch on air-conditioning throughout
the year, watch high-definition TV instead of looking at the sky, employ artificial sunlight to get the
tan, dry their clothes with electrical devices, etc. Unfortunately, this would raise urban living to an
even higher level in terms of high energy consumption, which would in turn cause even greater
climate change.

Figure 4.

Long-term trend in annual total evaporation, 1961-2005.

Figure 5.

Annual number of hot nights from 1961 to 2005.

For people with lesser means especially the old and the weak, it could however become a
life-threatening issue. One aspect of climate change that could “kill” people with chronic diseases
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and elderlies living alone is the increasing number of hot nights. Figure 5 shows the rise in the
numbers of hot nights, that is, nights with a minimum temperature above 28°C, based on Hong Kong
Observatory headquarters data, 1961 – 2005. In the 1960s, it was just a few days a year. Now it is
roughly 20 days a year. According to the projection of Leung et al. (2004), the figure would rise to
30 by the end of the century.
This city is heading towards a hot, stuffy state of atmosphere. In future summers, the old and the
weak living in their tiny rooms in the urban areas will have to face the increasing number of hot
nights with no air-conditioning, little wind and the dampness arising from little sun and little
evaporation. They also have to fear the attack of more germs than used to be since their natural
enemies, viz. fresh air and sunshine, have been reduced in strength. Unfortunately the
underprivileged have to look forward to even more tall buildings along the shore or even right at the
heart of the urban areas to block the little wind and sunshine left.
Buildings are meant to benefit people. But we have seen in the meteorological records presented
above that buildings have collectively modified the urban climate in a way unfavourable to healthy
living. It is high time for us to re-think the fundamentals about how urban living should look like.
Much is in the hands of architects and engineers.
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Painting and Photography Competition
香港氣象學會主辦 香港美術教育協會協辦
⎡四季之旅⎦ 繪畫比賽(小學組)及⎡風雲變色⎦攝影比賽(中學組)
香港氣象學會及香港美術教育協會繼 2004 及 2005 年的繪畫及立體創作比賽之後，在 2006 年
再次舉辦「四季之旅」繪畫比賽(小學組)及⎡風雲變色⎦攝影比賽(中學組)，讓同學們利用畫筆或
照片來表達四季之中變幻莫測的天氣。 比賽如往年一般反應熱烈，頒獎典禮已於 2006 年 8
月 26 日舉行。以下是得獎作品。

「四季之旅」繪畫比賽(小學組)冠亞季軍作品
‘Weather in Four Seasons’ – Painting competition for primary school students

冠軍
香港教育工作者聯會黃楚標學校
羅偉良

亞軍 藍田循道衛理小學 李佩螢

亞軍 葛量洪校友會黃埔小學 李穎儀

季軍 中華基督教會協和小學﹝上午校﹞陳業雋

季軍 聖公會聖雅各小學﹝下午校﹞陳鴻鈞
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「四季之旅」繪畫比賽(小學組) 優異獎作品
‘Weather in Four Seasons’ – Painting competition for primary school students
崇真小學暨幼稚園﹝小學部﹞

香港潮陽小學

蘇韵堯

梁俊傑

崇真小學暨幼稚園﹝小學部﹞

瑪利諾修院學校﹝小學部﹞

黎家欣

陳樂山

聖公會聖雅各小學﹝上午校﹞ 何綻苗

聖公會聖雅各小學﹝上午校﹞ 黃雪頤

聖公會聖雅各小學﹝上午校﹞ 俞心活

聖公會聖雅各小學﹝上午校﹞林焯盈
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「四季之旅」繪畫比賽(小學組) 優異獎作品
‘Weather in Four Seasons’ – Painting competition for primary school students
嘉諾撒聖家學校

陳卓宜

仁濟醫院羅陳楚思小學﹝下午校﹞ 伍曼琦

聖公會聖雅各小學﹝下午校﹞ 黃歷恒

聖公會聖雅各小學﹝下午校﹞

聖伯多祿天主教小學

阮雯懿

東華三院鄧肇堅小學

周可茵

上水惠州公立學校上午校
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謝天佑

林子堯

「風雲變色」攝影比賽(中學組)得獎作品
‘Changing Weather’ – Photography competition for secondary school students

冠軍
拔萃女書院
陳思華

亞軍
賽馬會體藝中學
麥嘉威

季軍
吳嘉煥
天主教郭得勝中學

優異
馮作希
赤柱聖士提反書院

優異
李靜誼
保良局八三年總理中學

24
HKMetS Bulletin Vol. 16 Nos. 1/2, 2006

COLOUR PLATE

Figure C1.

Schematic diagram for the definition of the summer monsoon indices, EASMI,
RM2, WNPMI, UMI and STMI. Boxes denote regions where zonal winds (at
850 hPa for EASMI, WNPMI, STMI and at 200 hPa for RM2 and STMI) and
meridional wind (at 1000 hPa for UMI) are used to define the indices.

Figure C2.

Stable oscillations of air temperature and levels of carbon dioxide and methane
in the last 0.4 million years (after IPCC, 2001).
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Figure C3.

The Earth’s surface air temperature in the last 1000 years. It started rising
after the Industrial Revolution had taken hold (after IPCC 2001).

Figure C4.

Annual mean temperature recorded at the Hong Kong Observatory
Headquarters (1947-2005).
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Figure C5.

Mean daily maximum (red) and mean daily minimum (blue) temperature of
Hong Kong Observatory Headquarters (1947-2005).

Figure C6.

Annual Total Number of Hours with Visibility at the Hong Kong Observatory
Headquarters below 8 km from 1968 to 2005 (not counting rain, mist or fog).
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The Tropical Cyclone Warning Systems During the Inter – War Years of Hong
Kong, 1920-1939

Mickey Man-Kui Wai, Plum Rain Solutions, Tallahassee, FL 32303, USA
1. Abstract
The development of tropical cyclone warning systems, according to the local and non-local
approaches, is traced between 1902 and 1939.
To promote a uniform non-local storm warning code in the Far East, a conference of Directors of Far
Eastern Weather Service in 1930 led to uniform codes for local and non-local visual storm warning
signals for the Far East and also a uniform code for the transmission of daily weather reports by
cable in the Far East.
Because the severity of local gales was given by the progression of signal numbers, confusion began
to occur as the public thought that gales signified by signal No. 8 were more severe than the gales
signified by signal no. 5. In addition, the public and some government officials either misunderstood
the meaning of the signals or misinterpreted how the signal should be used, as shown in the case of
passing the Public Reclamations Validation and Clauses Ordinance, 1936. The difficulty stemmed
from the indefinite nature of the language in the signal and was also fed by the press’s inaccurate
comments of the signal. Despite the Observatory put great efforts to correct the public about the
proper meaning of the signals and how the signals should be used, the confusion of the signals and
misconception of the signal will not go away in the public.
The examination of these two approaches has provided some insight not just into the rationale of
the warning system but also into the science of the tropical cyclone. It will also clarify if the present
warning system is indeed designed for the mariners exclusively. As the study of the tropical
cyclone warning system began with the British settlement in Hong Kong, we also learn a brief
history of the Hong Kong Observatory. The assessments of the local and non-local warning
systems and the public’s reaction are also included.
2. Introduction
The use of signals to inform the Hong Kong public about the approach of a typhoon has a long
history. Numerous revisions of the warning system and the introduction of new warning system were
made. The rationale of these changes that led to the present tropical cyclone warning system, that is
evidently unsuitable for the current demographic condition and diverse economic bases and land uses
(Wai, 2001), was rarely discussed.
Moreover, as early as in 1877, a black drum was hoisted and a typhoon gun was fired as the means to
warn the local residents and mariners about an approaching typhoon. The signals were meant for the
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probable local bad weather condition. Yet, throughout the early years, the core of the tropical cyclone
warning system was meant for non-local purposes. The basis for using the non-local signals was not
well documented and understood.
Furthermore, the current condition to display a gale signal has been based on either the observed or
expected gales inside the Victoria Harbour since 1973. Therefore, such a condition has led the public
to believe that the warning system is aimed to serve the mariners. However, the use of gales inside
the harbour, or perhaps the warning system, is meant to serve the mariners exclusively has never
been substantiated.
Consequently, Wai (2004) investigate the development of tropical cyclone warning systems
according to the local and non-local approaches over four historical periods since the establishment
of Hong Kong in 1841. The examination of these two approaches will provide some insight not just
into the rationale of the warning system but also into the science of the tropical cyclone. It will also
clarify if the present warning system is indeed designed for the mariners exclusively. As the study of
the tropical cyclone warning system began with the British settlement in Hong Kong, we also learn a
brief history of the Hong Kong Observatory.
One can find the discussions of the tropical cyclone warning systems during 1841-1899 (Wai, 2004)
and also during 1900-1919 (Wai, 2005). During the early years, there was no organized typhoon
warning. The warning of a typhoon came only from those mariners who had knowledge of
atmospheric signs of an approaching typhoon, or who had experience in working with a barometer
on board. It was not until 1870 when Thomsett provided the mariners in port some useful precursory
signs of approaching storms in the form of a notice. When it was a clear indication that a storm
approached Hong Kong, Thomsett hoisted a black drum and firing of a typhoon gun inside the
harbour to warn the local mariners in 1877.
By 1880, Hong Kong, as an entrepot, no longer served primarily as a way station for the triangular
trade between Britain, China, and India. The trade areas of Hong Kong expanded into Japan, Korea,
Southeast Asia, Australia, and United States. The increased shipping led to the establishment of Hong
Kong Observatory in 1884. The goal was to instruct the shipmasters on the subject of marine
meteorology and terrestrial magnetism necessary for navigating the China Sea and how to avoid the
track of approaching typhoons. Therefore, Doberck introduced a non-local tropical cyclone warning
system in May 1884. To assist navigation, an outpost lighthouse was built on Gap Rock in 1892. For
the local warning, Doberck fired a typhoon gun whenever the local gales would be expected.
Between February 1, 1897 and January 28, 1898, Doberck used the modified FitzRoy’s system to
warn the local residents of local gales. Then the warning system reverted to the system of 1884 at the
request of the Hong Kong Chamber of Commerce.
In order to meet the demand of shipping in the early 1900s, the Observatory introduced two sets of
warning code. In the first set, the Observatory continued to use a system of drum and ball in
providing the probable location of a storm to the residents in the territory and also mariners who
were about to leave the harbour. In the second set, the Observatory adopted the China Coast
Codes of the Zi Ka Wei Observatory. The China Coast Codes would indicate the approximate
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location, movement, and intensity of a storm over the China Seas. By using the China Coast code in
Hong Kong, the original proposal of 1881 was fulfilled such that the ports along the China coasts
would use one uniform set of warning codes.
Both sets of code did not indicate that bad weather would be immanent upon the territory. The
Observatory used an urgent signal to warn the public whenever local gales would be expected.
The hoist of red signals frequently interrupted shipping work inside the harbour as the native
mariners ran for the shelter as soon as the red signals were hoisted. Therefore, the Chamber of
Commerce urged the Government to abolish the red signals on several occasions.
The storm in September 1906 and the subsequent inquiry led to several positive changes. First, it
compelled the Observatory to seek new ways to improve the local warning. The use of wireless
telegraphy to exchange the meteorological information instantly between the Observatory and
vessels made it possible to allow some realistic lead time when local gales would arrive. Therefore,
in 1917, the Observatory introduced a new local warning system for both the local residents and
those who were in the harbour. Contrarily to the local warning system in 1902, the signals now
indicated directions of gales over the territory. The system of local warning signals in 1917 marked
the origin of the current warning system.
To serve the mariners in the Far East, the Observatory sought a new era of cooperation with other
observatories in the Far East, and the new cooperation would lead to consider a new uniform system
of warning codes for the entire Chine Seas. To provide a safe haven to the floating population during
the typhoon in the territory, the public and government began to finance the construction of typhoon
shelters in various locations in the territory in order to deal with however a short notice of the
typhoon warning might be; consequently sufficient time would always be given to boats to proceed
safely to a refuge.
This objective of this article continues to investigate the tropical cyclone warning system between
1920-1939, as Hong Kong entered the inter-war years. Similar to Wai’s previous two studies (2004,
2005), the discussions of the tropical cyclone warning system in Hong Kong are presented according
to various eras, during which either a major revision in the tropical cyclone warning system or a new
tropical cyclone warning system was introduced. The assessments of the local and non-local warning
systems and the public’s reaction are also included. Finally, the article will be ended with a
conclusion.

3. Sources of Documentary Data
Most of the sources used in this article concerning the Hong Kong tropical cyclone warning systems
are based on three public records. The first is the Colonial Office Records: Series CO 129,
Governor’s Dispatches and Replies from the Secretary of State for the Colonies. The second is the
Hong Kong Government documents, including Sessional Papers, Administrative Reports, Hong
Kong Hansard (reports of Legislature Council Meetings), Hong Kong Government Gazettes, and the
Director’s Departmental Annual Reports of the Hong Kong Observatory. The third includes several
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historical newspapers, which are used to provide additional information on the historical typhoons
mentioned in the article.
In brevity, the biographical information of the historical and current characters involved in the events
will not be given in the article. However, a brief biographical note of each of these historical and
current characters is given in Appendix II.

4. Hong Kong Tropical Cyclone Warning Systems
a. 1920 -1929
On June 1, 1920, the China Sea Storm Signal Code of the Zi Ka Wei Observatory replaced the
non-local storm signal code of 1917 at the request of the Chamber of Commerce. The China Sea
Storm Signal Code was a combination of the gale signals of China Coast Code of 1906 and the
non-local code of 1917.
To avoid confusion, the Royal Observatory relocated the hoist of local warning signals from the
Blackheads Hill to the radio mast at the Observatory.
As the Observatory was further away from the harbour than the Blackheads Hill, the height of the
symbols was increased to 8 feet and the dimensions of the symbol increased in proportion. The
display of local day signals were repeated at the Harbour Office, H. M. S. Tamar, Green Island, the
Godown Company (Kowloon), Lyemun, and Lai Chi Kok. The local night signals are displayed on
the Observatory Wireless mast and repeated on the tower of Kowloon Railway Station, H. M. S.
Tamar, and the Harbour Office.

i. Non-local warning system
The China Seas Storm Signal is briefly described here. The signals were made of 10 symbols
corresponding to numerals 0 to 9 (Figure 1(a)). The signals included two sections of code.
The first section was the typhoon and continental depression signals. Four symbols were used to
denote the position of the center of a typhoon: two symbols for the latitude and two symbols for the
longitude. Three symbols were used to show the direction and /or certain characteristics of a typhoon.
One symbol was used to show the time when the warning was issued.
The second section was the gale signals. One symbol showed the region threatened. Two symbols
showed the general direction of the wind. Finally, one symbol at the masthead showed the time when
the warning was issued. Several examples illustrate how these signals could be displayed during a
typhoon situation (Fig 1b).
ii. Local warning system
The local warning signals remained unchanged except that in the signal no. 1, the Observatory
replaced the red cone with a red T on December 31, 1926
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By 1926, numerous stations carried warning typhoon signals over various parts of Hong Kong in
addition to the Observatory. For instance, the day signals were displayed at the Field Office’s
Quarters at Lyemun, Gough Hill, Green Island, H. M. S. Tamar, Harbour Office, Hong Kong &
Kowloon Wharf & Godown Co., and Standard Oil Co. at Lai Chi Kok. The night signals were
displayed at the Gough Hill, H. M. S. Tamar, Harbour Office, and Railway Station. The coverage of
the supplement warning was also expanded for those who did not reside along the harbour and for
those passing vessels: Aberdeen, Sai Kung, Sau Ki Wan, Sha Tau Kok, Stanley, Tai Po, Gap Rock
and Waglan Island.
To benefit the citizens, the Observatory revised supplementary storm warning in 1926, and it became
effective on March 1, 1927. When the local signal No. 1 was hoisted in the Victoria Harbour, a red T
symbol was hoisted during the day, and two red lights were displayed vertically during the night.
When signals no. 2 to no. 7 were hoisted in the Victoria Harbour, a black cone symbol was hoisted
during the day, and two green lights were displayed vertically during the night. These day and night
signals were also displayed at Aberdeen, Cheung Chau, Gap Rock, Ping Shan, Sai Kung, Sha Tau
Kok, Shau Ki Wan, Tai Po, Stanley, Tai O, Tsun Wan, and Waglan Island.
Towards the end of 1929, the symbols in the local warning system, made of rattan, would be made of
metal on steel frames. Although the design would be different, the symbol would have the same
appearance at a distance.
iii. Upper air research
On March 20, 1911, Den Born was the first person in Hong Kong to take off with his Henri Farmna
bi-planes from Shatin. This flight marked the arrival of commercial aviation.
While Claxton was in England in 1920, Claxton was asked to confer with the Air Ministry
concerning what meteorological assistance the Observatory could provide to meet the growth of
aviation in the territory.
Upon his return, Claxton submitted a proposal for the upper air research including two theodolites,
ten Dine’s meteorographs, one microscope for measuring meteorograms, ten hygrometers, 400 pilot
balloons, two Manhein slide rules, and calibrating outfit for meteorographs. However, the
Government was unable to approve the entire proposal in particular the appointment of a
Professional Assistant and Mechanic necessary for carrying a program for the upper air research.
After eliminating meteorograph, microscope, and calibrating outfit, Claxon received the approval for
purchasing the instruments. In June 1921, pilot balloons were used to record wind speeds and
direction in the upper atmosphere.
In 1924, a group of notable businessmen conceived an idea of reclaiming land for development in the
Kowloon Bay. The reclaimed land was intended as a site for building 200 homes, known as the
Garden City. In order to raise enough capitals, the businessmen formed the Kai Tak Land Investment
Co Ltd. Kai was taken from the name of a prominent civilian, Ho Kai, and Tak was take from the
name of Au Tak, owner of the well-known Photographic store, A. Take & Co (Pigott, 1998).
Because the public was unwilling to live so far from Kowloon and scared by a rumor that the site

32
HKMetS Bulletin Vol. 16 Nos. 1/2, 2006

The signals are made by means of certain symbols; each corresponds to a number
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Direction Signals
These indicate the directions in which a typhoon is traveling or the direction from which a gale may be expected.
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Condition Signals
H
G

H
F

H
⊥

H
T

H
?

Forming

Two
Centers

Direction
unknown

Stationary
or very slow

Recurring

H
E
Filling

Radius and Intensity Signals
120
120
60
60
30
30

G
F
⊥
T
H
?
@
E
D
K

Intensity unknown
Severe
Unknown
Severe
deepening
Unknown
Severe
Exceptional velocity
Continental depression
Position Unknown

Time Signals
D
Yesterday morning

E
Yesterday afternoon

?
This morning

@
This afternoon

Gale Signals
G
F
⊥
T
H
?
@
E
D
K

Annan Coast
Gulf of Tongking to Swatow
Formosa Channel
Formosa to Yangtze
Yangtze to Shangtung Promontory
Gulf of Pechii and Yalu Gulf
Sea of Japan
North of Hokkaido
East Coast of Japan
South of Kiashu

Figure 1a.

The China Sea Storm Signal Code, 1920.
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? Time
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Typhoon Signal: A severe typhoon within 30 miles
of lat. 260 N, long. 1200 E, traveling ENE. Warning
Issued this morning.

Figure 1b.

F

Region

Direction

F
E

Gale Signal: The Gulf of Tongking to
Swatow threatened by a gale from NW.
Warning issued yesterday afternoon.

The China Sea Storm Signal Code, 1920.

was infested with mosquitoes, the company could not sell enough lots for development. Eventually,
the company filed for bankruptcy; the reclaimed land reverted to the Government.
Meanwhile, the Government recognized the need of permanent facilities for servicing aircraft in
Hong Kong, but the Washington Agreement of 1921, which limited the British military strength in
the Pacific areas, prevented the British Government from building a base any further east beyond
Singapore. Therefore, the British Government resorted of establishment of civil airport at Kai Tak
that could be used by disembarked aircraft from visiting Royal Navy Carriers.
The development of Kai Tak Airport and the growth of aviation would affect the work at the
Observatory for a decade following the war.

iv. The protection of life and property in the harbour during typhoon weather
On January 7, 1920, Stubbs appointed a committee to investigate and report upon the question of
making provision for the protection of life and property in the harbour during typhoon weather.
The committee, headed by Hallifax, submitted a report on April 26, 1920. The report addressed four
areas: lifeboat, tugs and launches for towing, typhoon shelters, and typhoon signals.
The committee was unable to make recommendation on the utilization of lifeboats to pick up the
crew when the small craft foundered inside the harbour under heavy sea condition. It was largely
because the tugs were not sufficiently handy and too high freeboard to make it easy to reach a person
in the water. Moreover, the crew on a tug could not easily lower lifeboats to rescue the men in the
water.
The government should provide at least two tugs of about 100 ft in length and 500 to 750-horse
power for providing towing services to the shelters as the typhoon approached Hong Kong.
Moreover, the Naval Authorities and other owners of suitable tugs would be permit to assist as soon
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as they could be spared from their own proper duties.
Of the shelters, it was recommended that the Yaumarti typhoon shelter be divided into three sections,
one of which would accommodate smaller boats. In addition, a new typhoon shelter in Belcher’s Bay
would be built in order to provide a refuge for craft unable to sail against an easterly wind.
The committee noted that a large number of ships took refuge in Junk Bay. Therefore, the committee
suggested that full typhoon signals should be repeated at the Battery on the Southern side of the
Lyeemun Pass, where the signal would be visible from the whole of the Bay.
Most of the proposals were implemented starting on October 29, 1920. However, the construction of
a typhoon shelter in Belcher’s Bay was not on the government’s priority list.
The loss of S. S. Loong Sang during typhoon on August 18 1923 suggested that the provisions to life
and property were inaccurate in the harbour during typhoon weather. To begin with, Loong Sang was
in dry-dock for examination and be refitted. The engines were completely dismantled and the rudder
was also unshipped. During the period when a red signal was hoisted, Loong Sang was made fast
alongside the dock wall. When the red signal was changed to black signal no 2, Loong Sang was
towed to an anchorage in Kowloon Bay.
During typhoon, Loong Sang, in dragging, collided with several steamers and the Channel Rocks
where the cables were parted. Then wind and sea drove Loong Sang across the harbour and collided
with a large oil tanker. Loong Sang continued to drift passed the Naval Yard, and then she sank with
the loss of 15 lives in full view of spectators ashore.
Despite the tragedy, there were several heroes. Stubbs awarded a silver medal for Gallantry in Saving
Life at Sea to Donohue and Wong, who were with the others operating a small boat in saving three
survivors of Loong Sang.
The incident excited a considerable amount of unfavorable comments amongst captains and officers
on the China coast, especially having regard to the helplessness of the authorities in making any
attempt to save life. Unaware of the provisions of the 1920, Moore wrote to Cavendish on October
19, 1923, indicating some proper organizations on foot for life saving during typhoon should be
impressed upon the Hong Kong Government.
Pollock did propose three provisions (life saving crops, high power lifeboats, and rockets with life
saving lines) at the legislative meeting on August 23, 1923. However, Fletcher replied that Naval
Authorities and the Harbour Departments considered such provisions impractical during the typhoon
weather as various forms of Pollock’s proposed provisions were already considered.
It was unclear if the Government should adopt any new provisions, such as the new adopted gale
signals would carry more information, or new ordinances that would require the shipmasters to
strictly adhere during typhoon weather.

v. Urging to modernize the Observatory
In late 1919, the transmitting of time signal and meteorological messages at Cape D’ Aquila station
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was found unsatisfactory. Therefore, on January 28, 1920, Stubbs informed Duff that the
Government would re-establish the Peak Signal station as an additional meteorological station and
also for the purpose of displaying the mail signals. Duff agreed on February 23, 1920 with the
understanding that Stubbs would be handed over the station to the Naval Authorities for use as a Port
War Signal Station in the event of war. Baddeley approved the transfer on July 2, 1920.
In addition, in January 1920, Stubbs requested the wireless telegram station at Stonecutter Island be
used for transmitting the signals and meteorological bulletins. Then Stubbs was informed on May 25,
1920 that such a request required the approval from the Admiralty because such work would
interfere the daily routine of communication with His Majesty ships and Singapore. Moreover it was
doubtful if the transmitting at the Stonecutter Island would cover a longer range than the Cape
D’Aquila.
On June 8, 1920, Stubbs telegrammed Milner and requested for reconsideration by providing a report
on two wireless stations. Finally, on June 26, 1920, Baddeley informed Milner and Stubbs that the
Admiralty reached a decision by allowing the time signal to be transmitted at Stonecutter Island
station twice daily at 0200 and 1400 GMT.
At a Legislature Council meeting on November 14, 1921, Lang urged the government to increase
funding to the Observatory by saying:
The Chamber of Commerce, and the shipping and general community have a strong feeling that this
Institution needs expansion, and would enable the Director to issue more frequent weather reports,
particularly in the typhoon seasons, on the lines of those issued by the Manila and Zi Ka Wei
Observatories. The two neighbouring Observatories frequently furnish information regarding
typhoons ahead of the Hong Kong Observatory, and this even in the case of conditions, which more
closely affect Hong Kong. It is recognized, Sir, that with the institution of the new system of signals
more elaborate daily weather reports have been given, but there have often been occasions when the
community would have welcomed weather reports or signals from Kowloon out of the ordinary when
typhoon weather has been threatened in the China Seas and indications thereof have been received
from Manila and Zi Ka Wei. The time has reached, Sir, when the Observatory should give more
frequent weather reports, and if the present state of affairs is due to deficiencies of plant, or funds
with which to increase the service of telegrams, I would urge that a grant be made sufficient to
provide for such equipment, etc,. as is usually associated with modern Observatories.
Then again on October 26, 1922 at a Legislative Council meeting, Lang argued,
I regret to find there is a general feeling that the Observatory and its system of recording storms and
conveying information to shipping is not all it should be, and it is obviously unnecessary for me to
commend on the importance of this matter in Hong Kong almost entirely dependent on its shipping
industry. Certain recent events appear to have created lack of confidence, possibly unjustifiable, in
the Observatory and the present system of recording typhoons, and as a result, a very full report
dealing with the subject has been recently forwarded to the Government by the Chamber of
Commerce. I am confident, Sir, the Chamber’s request will be received in a sympathetic spirit, and
that in a case of this kind the Government will extend it fullest co-operation, more especially as the
matter is one affecting the vested interests of the port, both on land and sea, and, what is of
paramount importance, one so closely connected with the safety of life not only in Hong Kong but on
vessels and native craft in neighboring waters. The Chamber of Commerce has suggested certain
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procedure with regard to an investigation in order to ascertain whether Hong Kong is being served
with the best available meteorological and wireless broadcasting systems, or whether the present
arrangements are adequate in view of the important interests involved, and it hoped the suggestions
put forward, as the result of careful deliberation, will, in the main, be acceptable to the Government.
The interest in upgrading the wireless telegram continued throughout late 1920s. The promotion of
commercial wireless began in late 1923 as the British Government began to allow the private
enterprise to participate in the wireless telegraphy. By May 1930, the Government’s finance
committee approved $50,000 to purchase one broadcast transmitter that could transmit weather
reports to India and Manila. A new era of transmitting weather reports and signals began.

vi. The completion of a second outpost for the typhoon warning
A typhoon struck Hong Kong on August 18, 1923. The public once again criticized the Observatory
for the short notice of warning. The harsh comments made in the South China Morning Post did not
help either:
Hong Kong was not prepared to suffer any longer a sort of ‘make-learn’ Royal Observatory system
where weather warning depended upon a bit of seaweed hung outside the door or a painful corn on
the meteorologist’s toe. In fact, Hong Kong wanted to know just why warnings were so short, and
what liaison existed between Hong Kong Observatory and other observatories up and down the
China Coast.
Claxton declared that he had done all that was possible in the situation. After displaying signal no 2
at 1630 hours on August 17, Claxton felt uneasy about the situation. To get more information,
Claxton called the observer at Waglan Island in the early morning of August 18. Having received
the information, Claxton immediately displayed signal no.6 at 0823 hours on August 18. Then, no
more information came in from Waglan Island, and the Observatory could not exchanged
information with the observer at Waglan Island. Claxton acted on his initiative and displayed signal
no. 7 at 0900 hours. At this time, the typhoon was about 20 nautical miles to the east of Hong Kong.
According to the Observatory, this typhoon was the most severe since 1896 in terms of wind force
and also the worst since 1906 in terms of damage and casualties. Comparing the earlier typhoons
and the destruction brought by the typhoon of August 1923, the public urged the government to
establish more observational stations in order to improve the storm warning system. The outcry
revived the forgotten agreement between the Imperial Chinese Telegraphic Administration and Hong
Kong Government on the construction of a wireless telegraph station on Pratas Island.
In August 1925, after sixteen years of intermittent negotiation, the wireless telegraph station was
finally completed on the Pratas Shoal (20.40 N, 116.47 E). Weather reports were sent to the
Observatory, but the formal opening of the station occurred on July 26, 1926. Weather reports at four
time periods were radioed daily to Hong Kong, but hourly observations were radioed to the
Observatory during typhoon. In addition to Gap Rock, Pratas Shoal was a second important outpost
in the South China Sea for typhoon forecasting and warning. Moreover, the typhoon advisories from
Manila Observatory during typhoon were also of great value.
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b. 1930 - 1941
In 1930, Claxton was asked to hold a conference of Directors of Far Eastern Weather Service
addressing the uniform codes for local and non-local visual storm warning signals for the Far East
and also a uniform code for the transmission of daily weather reports by cable in the Far East. On
December 10, 1930, new sets of local and non-local storm codes were introduced and were
recommended for use in the Far East Weather Services (Anonymous, 1930).
i. Non-local warning system
The principle of the 1930 non-local signal codes differed little from the China Seas Storm Signal
Code.

ii. Local warning system
The local storm signal code now consisted of 10 signals (Figure 2). Signal No. 1 indicated a
depression or typhoon that might possibly affect the locality. Signal No. 2 signified strong wind with
squalls that might possibly occur from the southwest (S-W). Signal No. 3 denoted strong wind with
squalls that might possibly occur from the southeast (E-S). Signal No. 4 indicated dangerous typhoon
but danger to locality was not imminent. Signal no 5 to signal no. 8 indicated gale that would be
expected from the northwest (W-N), southwest (S-W), northeast (N-E), and southeast (E-S)
respectively. Signal no. 9 meant that gale was expected to increase. Signal no. 10 indicated wind of
typhoon forces expected (any direction).
While the signals were recommended for use in the Far East, the director of a weather service could
discretionally decide how to use the signals. For instance, signal no. 4 was used in Philippines, but
not in Hong Kong. Beginning on January 1 1935, the Observatory did not use signal nos. 2, 3, and 4.
Moreover, at Hong Kong, rules were followed before gale signals were hoisted:
Signal no 5 to 8 are not hoisted until it is tolerably certain that a gale (40-45 mph by the Dines
Anemometer) will occur at Hong Kong or at Gap Rock, or when a typhoon is sufficiently bear to
warrant a danger signal, although the occurrence of a gale is by no means certain.
If, with one of signals 5 to 8 hoisted, conditions indicate that the wind will not only increase but
attain hurricane force, signal no. 9 may be dispensed with, thus giving the longest possible warning
of destructive winds.
Signal no. 10 will be accompanied by three explosive bombs, fired at intervals of 10 seconds at the
Water Police Station and repeated at the Harbour Office.
The day signals would be hoisted on the radio mast at the Observatory, at the flagstaff near the Field
Office’s Quarters at Lyemun, Gough Hill Police Station, Green Island, H. M. S. Tamar, Harbour
Office, Hong Kong & Kowloon Wharf & Godown Co., the Standard Oil Co. at Lai Chi Kok, and Tai
Po (District Officer’s Flagstaff).
The night signals for the local storm warning system are shown in (Fig 2). They were displayed at
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the Gough Hill, H. M. S. Tamar, Harbour office, the tower of the Railway Station, the flagstaff near
the Field Officer’s Quarter at Leyemun, and the Gough Hill Police Station. While the night signals of
the 1930 system were identical to those of the 1917 system, the original meaning of the night signals
of 1917 became invalid in 1930.
In the supplementary warnings, a red T signal was hoisted during the day and two vertical lights
(Red Green) were hoisted during the night when No 1 signal was hoisted in the Hong Kong Harbour.
Similarly, a red cone, pointing upward, would be hoisted during the day and two vertical lights
(Green Green) were hoisted during the night when signal Nos. 5, 6, 7, 8, 9, or 10 was hoisted in the
Hong Kong Harbour.
These supplementary warning signals were displayed at Aberdeen, Chung Chau, Gap Rock, Ping
Shan, Sau Ki Wan, Sai Kun, Sha Tau Kok, Stanley, Tsen Wan, Tai O, and Waglan Island.
On December 7, 1934, some minor changes were made in the local storm signal code. Two black
cones, pointing upward, replaced the drum for signal no. 7. Similarly, two black cones, pointing
downward, replaced the ball for signal no. 8.
Kowloon Tong (North of La Salle College) was added to hoist the day and night signals, and the
Socony Vacuum Co. at Lai Chi Kok was added to hoist the day signal. Tai Po, the Police cruising
launches, and Police launches (number 5 and number 6) were added to display the supplementary
signals.

iii. Upper air research
The soundings of wind speeds and directions were obtained regularly by ascents of pilot balloon. The
vertical profiles of air temperature were obtained during aeroplane flights beginning on September 8,
1938, known as the daily meteorological flight. The personnel of the Far East Flying Training School
Ltd and the Civil Airport provided the services. Profiles of humidity were added in the daily
meteorological flights in 1939. Flight usually extended to a height of 4 km. The upper air
observations were used to aid aviation forecasts.

iv. Difficulty with the local warning system
Since the local day and night signals of 1917 were introduced, the public began to misinterpret the
significance of the signal number because the severity of the local wind was given by the increased
progression in the signal number. For instance, the public would think that the gale at signal no. 7 is
more severe than the gale at signal no. 5. Furthermore, the language in the warning signal was rather
indefinite.
After two decades of using local storm signals since 1917, the press made comments such as “things
only begin to look serious” when the Observatory hoisted the signal no. 6 and no. 7 of the 1917
warning system and also signals no. 9 and no. 10 of the 1930 warning system. Additionally, the
press reported incorrectly that signal no. 5 to no. 8 of the 1930 warning system were preliminary
warning signals.
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Signal

Symbol Meaning

1
2

T
F
⊥

3
4
5
6
7
8
9
10

E
?
@
D
>
K
H

a depression or typhoon exists which may possibly affect the locality
strong wind with squalls may possibly occur from the SW (S-W)
strong wind with squalls may possibly occur from the SE (E-S)
typhoon dangerous but danger to locality not imminent
gale expected from the NW (W to N)
gale expected from the SW (S to W )
gale expected from the NE (N to E)
gale expected from the SE (E - S)
gale expected to increase
wind of typhoon force expected (any direction)

Signal No. 4 will be used in the Philippines but not at Hong Kong, the information it conveys being given by the
non-local signals.
Signal No. 10 will be accompanied by three explosive bombs, fired at intervals of 10 seconds at the Water Police station
and repeated at the Harbour Office.
The day signals will be displayed on the radio mast at the Royal Observatory, at the Harbour office, H. M. S. Tamar,
Green Island, Hong Kong and Kowloon Wharf and Godown Co., the Standard Oil Co. at Lai-Chi-Kok, the flagstaff near
the filed Officer’s Quarters at Lyemun, Gough Hill Police Station and Tai Po (District Officer’s Flagstaff)

Night Signals (lamps)
Signal No
1
2
3
4
5

Lights

Signal No.

White White White
White Green White
Green White Green
White White Red
White Green Green

6
7
8
9
10

Lights
Green White White
Green Green White
White White Green
Green Green Green
Red Green Red

Signal No. 10 will be accompanied by explosive bombs as above, in the event of the information conveyed by this signal
being first published at night.
The night signals will be displayed, at sunset, on the radio mast at the Royal Observatory, on the tower of the Railway
Station, H. M. S. Tamar, the Harbor Office, on the flagstaff near the Field Officer’s Quarters at Lyemun, and at Gough
Hill Police Station. They will have the same signification as the day signals.

Supplementary Warnings
When local signals are displayed in the Harbour, signals will be displayed as follows:
When No.1 signal is displayed in the Harbour
Red T by day
Red light above a green light by night
When signal nos. 5 to 10 are displayed in the Harbour
Black cone by day
2 green lights in vertical by night
These signal will displayed at the following stations:
Aberdeen, Chang Chau, Gap Rock, Ping Shan, Stanley, Shaukiwan, Saikung, Shataukok, Tsun Wam, Tai O, and Waglan.

Figure 2.

Hong Kong Storm Signal Code (Local), 1930.
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The staff at the Observatory took a great length to correct such an impression in the public. Signal no.
1 was the only preliminary signal, while signal no. 5 to no. 8 were intended to be warning of
impending gales and bad weather. Signal no. 9 and no. 10 signified urgent weather conditions.
Owing to the efficient service provided by the station at the Pratas Shoal in the past couple of
decades, it had become a custom for signal no. 5 to 8 to be hoisted when the center of a typhoon
approached the Pratas Shoal (Anonymous, 1938). A direct approach to Hong Kong would indicate
that the center of a typhoon would be 200 miles or 16 hours away and the gale area less than 100
miles or 8 hours away. Therefore, without the observations at the Pratas Shoal would cause other
irregularities, resulting in longer, and to some extent unnecessary warnings. In this circumstance, the
position of a typhoon moving from north Luzon to Hong Kong would not be accurately known and a
wider margin of safely would be necessary.
Moreover, the general public interpreted signal no. 9 as the transitional signal between gale signals
and signal no. 10. Therefore, the general public would expect the hoist of signal no. 9 before the
signal no. 10. Actually signal no. 5 and signal no. 7 were regarded as being potentially becoming
signal no. 10 as a typhoon moved towards Hong Kong. On the contrary, signal no. 6 and signal no. 8
were hoisted after the center of a typhoon had passed Hong Kong. Therefore, signal no. 9 was
intended to be an intermediate signal between signal no. 5 and signal no. 10, or between signal no. 7
and signal no. 10. For instance, twenty-four cases of signal no. 9 were hoisted between 1946 and
2003. Seventeen of these cases succeeded signal no 7; five of these cases succeeded signal no. 5, and
only two of these cases succeeded signal no.8. Furthermore, out of these twenty-four cases, only
twelve cases required to hoist signal no. 10. Since 1946, there was one occasion (Typhoon Gloria in
1957) that signal no. 10 succeeded signal no. 7 without hoisting signal no. 9. Note that signal no. 5,
signal no. 6, signal no. 7, and signal no. 8 were replaced by signal no. 8 NW, signal no. 8 SW, signal
no. 8 NE, and signal no. 8 SE respectively in 1973.
The availability of time would determine the use of signal no. 9, depending on the progress of a
typhoon. Therefore, the hoist of signal no. 9 would cast a doubt if signal no. 10 would be eventually
hoisted. In other words, the typhoon would pass at some distance from Hong Kong, and the weather
conditions indicated that a typhoon would not approach Hong Kong so rapidly as in the case where a
typhoon was apparently moving directly towards Hong Kong.
While the Observatory put great efforts to clarify the severity of the signal number with respect to a
typhoon, the indefinite nature of the language used to denote the signal posed another challenge to
win the skeptical attitude of the public, as it was shown in the passage of the Public Reclamations
Validation and Clauses Ordinance, 1936. A brief description of the Bill is shown in Appendix I.
The Bill was originally proposed in 1931, and it was circulated among the Governmental agencies,
the Chamber of Commerce and other institutions over a period of five years. On January 16, 1936,
the Bill was tabled before the Legislative Council for the first reading, but the debate was postponed
with a further revision upon the request of the Chamber of Commerce. The revised Bill was tabled
before the Legislative Council on September 9, 1936; however, the debate was rescheduled to
September 16. 1936.
The Bill consisted of two parts. In Part II, clause 10 would lay down an ordinance that would hold an
owner of a vessel and his employees liable when an accident occurred in the presence of a
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typhoon-warning signal. After a lengthy debate, the Bill was passed without any amendment on
September 16, 1936.
According to the Chronological Table of Ordinances in the Laws of Hong Kong (Revision Edition,
1964), Public Reclamations and Works Ordinance (Ord. 27 of 56) repealed Part II of the Public
Reclamations Validation and Clauses Ordinance, 1936.
At the debate, the questions raised by the Council members in 1936 about the warning signal
associated with a typhoon also resonated in the use of signals in the current tropical cyclone warning
system. For instance, in 1930s, signal no. 9 denoted that gale expected to increase; signal no. 10
indicated that the wind of typhoon force was expected. The indefinite nature of the signal would cast
doubts if the Government could enforce the ordinance. Since 1975, signal no. 8 has referred to
gales in the Victoria Harbour. As a result of the focal point on the Victoria Harbour, majorities of
the population, who are re-located from the districts along Victoria Harbour to various parts of the
territory, are skeptical about the wind speed, as indicated by the signal. Several controversial issues,
which reverberated the current difficulties, at the legislative meeting are summarized in Appendix I.

v. The law of storms in the South China Sea
Jeffries and Heywood (1938) re-examined numerous topics in the Dobeck’s Law of Storms in the
Eastern Sea (Dove, 1886). The surface depression, described by Doberck, became known as the
surface trough, which appeared between May and December. Using the surface pressure data in
August, Jeffries and Heywood showed that the surface trough extended from Tongking
(20 0N, 110 0E) to as far as Western Caroline (10 0N and 170 0E). After September, the surface trough
retreated to about 10 0N.
Note that the surface trough was later known as the surface monsoon
trough where about 80% of the typhoons in Western North Pacific are originated.
Unlike Dobeck, Jeffries and Heywood discussed the genesis of typhoons in the China Sea based on
the mechanical theory (Dove 1862, Dove, 1857;) and the thermal theory (Buchan, 1868; Peslin, 1868;
Mohn, 1870 and Reye, 1872). Rather than advocating which theory was a more appropriate one, they
suggested that the formation of a tropical cyclone was best explained by the combination of the
mechanical and thermal theories.
Using 5049 wind observations made at ship and coastal stations in and around the China Sea
between 1912 and 1936, Jeffries and Heywood concluded that Doberck’s twelve-point rule was an
average condition. The rule is the most probable when the storm was stationary, particularly in the
open sea.
The studies of Docbeck, Jeffries, and Heywood provided a broad base of knowledge of the typhoons
in the China Seas, which subsequently allowed Heywood to devise useful guidance for the typhoon
forecast for Hong Kong (Heywood, 1950).

5. Discussions
During the inter-war years, the Observatory had a remarkable cooperation with other observatory in
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the Far East. At the request of the Chamber of Commerce on June 1, 1920, the Observatory adopted
the China Seas Storm Signal Code of the Zi Ka Wei Observatory. The new set of non-local code was
intended for the entire China Seas. The local warning system remained basically unchanged.
To promote a uniform non-local storm warning code in the Far East, Claxton was asked to hold a
conference of Directors of Far Eastern Weather Service in 1930. The main agenda of this conference
was to address the uniform codes for local and non-local visual storm warning signals for the Far
East and also a uniform code for the transmission of daily weather reports by cable in the Far East.
On December 10, 1930, new sets of local and non-local storm codes were introduced and were
recommended for use in the Far East Weather Services. It turned out that the non-local storm
warning system differed little form the China Seas Storm Signal Code. The local storm signal code
now consisted of 10 signals.
While the China Seas Storm Signal Code was used for shipping, the local codes were primarily used
to warn the local residents of the local gales. Because the severity of local gales was given by the
progression of signal numbers, confusion began to occur as the public thought that gales signified by
signal No. 8 were more severe than the gales signified by signal no. 5. In addition, the public and
some government officials either misunderstood the meaning of the signals or misinterpreted how
the signal should be used, as shown in the case of passing the Public Reclamations Validation and
Clauses Ordinance, 1936. The difficulty stemmed from the indefinite nature of the language in the
signal and was also fed by the press’s inaccurate comments of the signal. Despite the Observatory
put great efforts to correct the public about the proper meaning of the signals and how the signals
should be used, the confusion of the signals and misconception of the signal will not go away in the
public.
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Appendix I. Public Reclamations Validation and Clauses Ordinance, 1936
In 1931, the Hong Kong Government proposed a bill entitled the Public Reclamations Validation and
Clauses Ordinance. The bill had two sections. Section I dealt with the private and public rights and
access in the Crown foreshore and seabed. Section II dealt with the future ordinance authorizing
any undertaking for reclamation or public works over and upon the un-leased Crown foreshore and
seabed. Clause 10 in section II stated:
(1)
The owner of every vessel or float of timber shall be answerable to the Government for any
damage done by such vessel or float of timber, or by any person employed about the same, to any
undertaking authorized or validated by this ordinance or connected therewith, and the master or
person having the charge of such vessel or float of timber through whose willful act or negligence
any such damage is done shall also be liable to make good the same; and the Government may
detain any such given vessel or float of timber until sufficient security has been given for the amount
of damage done by the same.
(2) Any claim or other property by the Government under this section may be brought in the name of
the Attorney.
(3) Nothing in this section shall be deemed to authorise the arrest of, or proceedings against, any
vessel which is the property of His Majesty or of any foreign State.
The Bill was forwarded to the Governmental agency, the Chamber of Commerce and other
institutions over a period of five years for comments. The Bill was tabled before the Legislative
Council for reading on January 16, 1936, but the debate was postponed at the request of the Chamber
of Commerce.
On September 9, 1936, Clause 10

(1) was revised and read;

(1) The owner of every vessel or float of timber shall be answerable to the Government for any
damage done by such vessel or float of timber, or by any person employed about the same, to any
undertaking authorised or validated by this Ordinance or connected therewith, and the master or
person having the charge of such vessel or float of timber through whose willful act or negligence
any such damage is done shall also be liable to make good the same; and the Government may
detain any such given vessel or float of timber until sufficient security has been given for the amount
of damage done by the same: Provided that no such owner shall be liable, in the absence of
negligence by himself or his employees, if the damage was occasioned through stress of weather
conditions at a time when day and night typhoon signals No. 9 (gale expected to increase) or No. 10
(wind of typhoon force expected) are displayed by the Royal Observatory.
The original Clause 10 (1) was rather general, as it did not state when and how the owner of the
vessel was not liable. In the revised Clause 10 (1), it stated a situation that the damage occurred
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through a stress of weather conditions at a time when the Observatory hoisted day and night typhoon
signals No. 9 and No. 10.
Finally a debate on the Clause 10 (1) occurred at a Legislative Council meeting on September 16,
1936. The debate echoed the difficulty in the use of signal in the current warning system.

i. Indefinite nature of the signal
Paterson: Sir, Clause 10 has been before the Legal Sub-Committee of the Chamber of Commerce and
they are not very happy about it because they say it is somewhat vague and might lead to a great
deal of argument. Being lawyers they are probably quite right. The law itself is rather incoherent
about these things. Take Nos. 9 and 10 signals. No. 9 indicates “the gale is expected to increase”
and No 10 “that the wind of typhoon force is expected.” These two particular signals are not very
definite. I do not know if any objection has been raised to that in law. The Meteorological
Department is not infallible and No. 9 signal is sometimes not put up at all. It was not, to my
knowledge, put up in the last typhoon.
Johnson: I wish to support the Hon Mr. Paterson’s view. Sir, It seems most unfair that liability should
depend on what signal has been hoisted at the time of the accident. I am sure the Director of the
Royal Observatory would be the first to agree that forecasting weather is not an exact science. I have
a copy of the Royal Observatory Storm Code here and observe that the signification of all the
warnings is qualified by “may possibly” or “expected’. Not one of them is definite. According to the
clause under consideration, if damage is done whilst No. 8 signal is displayed, the owner of the
vessel would be liable however bad the weather may be. I quote again from the Storm Signal Code:
“ Signal No. 10 will be displayed as early as possible when wind of typhoon force, 80 miles per hour,
is expected: in may cases, therefore, No. 9 will not be utilised.” It is obvious that even when Nos. 5, 6,
7, and 8 signals are hoisted the weather may become so bad nothing less than No. 10 signal is
adequate to the situation. I submit that the typhoon signal should have nothing to do with the matter.

ii. Can a signal depict the wind conditions in the Victoria Harbour?
Alabaster: Why not add the words “or when a wind of typhoon force (80 miles an hour) is
experience”?
Caldecott: Would it be better?
Johnson: That would be better, Sir.
Carrie: Where is it to be experienced? At the Ship or at the Royal Observatory?
Caldecott: At the ship.
Alabaster: At the point of damage.
Carrie: How are you going to prove it?
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Alabaster: They will have to prove the time and the number of the signal. The Royal Observatory will
probably have a record of gusts of that force.

iii. Even a government official confused with the storm signal
Carrie: One gust of over 80 miles an hour may be considered as of typhoon force.
Caldecott: One gust may do the damage.
Hole: A gust of wind in the harbour may not be recorded at the Observatory.
Alabaster: It is difficult to prove the strength of a gust without some record.
Johnson: Say damage occasioned through “stress of typhoon weather conditions.”
Alabaster: There would be arguments as to what that meant. I understand that No. 10 goes up when
the gale reaches a force of 80 miles an hour and No. 9 goes up some little time before if they have
reason to expect it is going to increase
Tso: Does the hoisting of No. 9 typhoon signal means that the wind force will be 80 miles an hour?
Alabaster: No. The hoisting of No. 10 signal means that No. 9 is hoisted as a warning signal that we
expect to hoist No. 10 later.

Appendix II. Biographical Notes
Alabaster, C. G., Barrister-at-Law, Attorney General (1911-1912, 1928, 1931, 1934-1938); Unofficial
Member of the Legislative Council (1919, 1924 -1925), Hong Kong.
Au, T., owner of photographic store, Au Tak & Co. Partner of Ho Kai in the Kai Tak Land
Investment Co. Ltd. Hong Kong.
Baddeley, V. W., Secretary to the Admiralty (1920-1931), Great Britain.
Caldecott, A., Governor (1935-1937), Hong Kong.
Carrie, W. J., Secretary of Chinese Affairs (1936-1939), Hong Kong.
Cavendish, V. C. W., 9th Duke of Devonshire, Secretary of State for the Colonies (1922-1924), Great
Britain.
Claxton, T. F., Director (1912-1932), Royal Observatory, Hong Kong.
Van Den Born, the first pilot took off from Shatin, Hong Kong on March 20, 1911.
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Doberck, W., Director (1884 - 1907), Hong Kong Observatory, Hong Kong.
Donohue, W. J., Master of S. S. Bowen Castle, received a Silver Medal on May 14, 1925 for
Gallantry in Saving Life at Sea during the typhoon on the August 15, 1923, Hong Kong.
Duff, A. L. Vice Admiral (1923), Royal Navy, Grate Britain.
Fletcher, A. G. M., Clerk of Councils (1905-1920), Secretary of Hong Kong (1920-1927), Hong
Kong.
Hallifax, E. R., Registrar Generals (1912-1913), Hong Kong.
Ho, K., Unofficial Member of the Legislative Council (1890 -1914), Hong Kong.
Hole, G. F., Harbour Master (1924-1936), Hong Kong.
Johnson, M. T., of Mackinnon, Mackenzie & Co., Unofficial Member of the Legislative Council
(1936, 1937-1938), Hong Kong.
Lang, A. O., of Gibb, Livingston & Co., Unofficial Member of the Legislative Council (1921,
1922-23, 1923-1927); Unofficial Member of the Executive Council (1925, 1926-1927), Hong Kong.
Milner, A., 1st Viscount Milner, Secretary of State for the Colonies (1919-1921), Great Britain.
Moore, Y. W., Secretary (1923), The Imperial Merchants Service Guild, Great Britain.
Paterson, J. J., of Jardine, Matheson & Co., Unofficial Member of the Legislative Council
(1930-1933, 1934-1939, 1940, 1941), Unofficial Member of the Executive Council (1936-1941),
Hong Kong.
Pollock, H. E., Barrister-at-Law, Unofficial Member of the Legislative Council (1896, 1903-1941),
Unofficial Member of the Executive Council Member (1911, 1912, 1921-1941), Hong Kong.
Stubbs, R. E., Governor (1919-1925), Hong Kong.
Taylor, B. R. H., Harbour Master (1902-1908), Hong Kong.
Tso, S. W., Unofficial Member of the Legislative Council (1929-1937), Hong Kong.
Wong, Y., seman of S. S. Bowen Castle, received a Silver Medal on May 14, 1925 for Gallantry in
Saving Life at Sea during the typhoon on the August 15, 1923, Hong Kong.
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