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THE CLIMATE OF GLASGOW

by J.A. Plant

Glasgow lies in the broad plain of the Clyde Basin but is almost completely
surrounded by high ground. About 7 to 10 miles from the northern boundary of
the city lie the Campsie Fells and Kilsyth Hills reaching an altitude of almost
1,900 feet, To the northwest lie the Dunbartonshire Hills with extensive areas
of high ground exceeding 2,000 feet particularly near the Loch Lomond area.

To the west and scuthwest of Glasgow are the hills of Renfrewshire and Ayrshire
whioh reach a height of about 1,200 feet only 12 miles from the western boundary
of the city while 10 miles to the south of the city are the high moorland areas
arcund Corse and Ellrig, altitude 4,200 feet., The transition from flat to hilly
country is less rapid to the east and southeast of Glaagow but nevertheless the
ground rises to a height of 1,000 feet about 18 miles to the east of the city
near the line of watershed Wetween the catchments of the Clyde and Forth.

Near the city centre, the ground rises northwards from the Clyde in a
series of short but quite steep slopes but otherwise much the greater part of
the built-up area is flat and below an elevation of 200 feet and generally
speaking, it is not until vne approaches the perimeter of the city that slopes
of any consequence are enceuntered,

Although Glasgow is about 23 miles inland from the sea area of the Firth
of Clyde, the gaps in the high ground to the south-west and the Clyde waterway
to the west allow easy access to westerly winds bringing the moderating influence
of the sea.

The climate of Glasgow has a mild almost relaxing aspect whioh although
impossible to evaluate from meteorological statistics alone is of'ten readily
apparent to a visitor from Edinburgh, Dundee, Aberdeen or some other place on
the east coast of Scotland, The mildness is usually most noticeable in the ;
spring and early summer when cold easterly winds from the Nerth Sea often bring
a touch of rawness to the weather on the east coast,

With en ennual average rainfall of about 40 inches per year, Glasgow is
wetter than Edinburgh (27 inches per year) and other places on the east coast,
However, to restrict a comparison to the dry eestern coastal strip of Scotland
could be misleading and it should be mentioned that Glasgow is drier than some
towns near the Pennines in Lancashire and Yorkshire and other places near hills
in the west and south-west of England, Moreover, an annual average rainfall of
40 inches is well below the average for Scotland as a whole.

Over the year, Glasgow has rather less sunshine than places on the east
coast of Scotland, but the main losses in sunshine occur in autumn and winter,
and there is nct muoh difference in the duration of sunshine between, say,
Glasgow and Edinburgh in the spring end summer months.

The separate aspects of the climate of Glasgow are discussed in more
detail in the following peragraphs under the headings of Rainfall, Temperature,
Sunshine, Winds, Fog, Snow, Thunderstorms, Relative Humidity and Barometric
Pressure,

Perhaps it should be explained to the reader at this point that the
Meteorological Office at 26, Palmerston Place, Edinburgh EH12 5AN and Glasgow
Weather Centre at 118, Waterloo Street, Glasgow, C.2, receive an ever inoreasing
number of requests from members of the building profession and from students
for the types of data contained in this memorandum, It is hoped that the
date and accompanying text will be of interest to students and helpful to
architects, engineers and building contractors who have work to do in the
Glasgow area,
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1. RAINFALL

Glasgow has an average annmial rainfall ranging from about 39 inches in the
eastern parts of the city to about 42 inches in the western suburbs, but it can be
seen from the rainfall map at Figure 4 that there is a fairly rapid and appre-
ciable increase in rainfall over the higher ground to the north, south and west
of the city. The driest distriots near Glasgow ere the ocutlying towns of
Uddingston, Motherwell and Wishaw to the south-east of the clty with an average
of sbout 3, inches per year, The wettest districts near Glasgow are parts of
the Campsie Fells area to the north of the oity with more than 79 inches per
year, the higher Renfrewshire Hills to the west with more than 90 inches per
year, and the Loch Lomond area to the north-west with more than 100 inches per
year over the higher ground., Thus, in complete contrast to most other major ‘¢
cities in the British Isles, Glasgow is fortunate in that it has abundant
resources of fresh water within reasonable distance.

Monthly and Annual Rainfall Averages for a number of places in the Glasgow &
Area are quo in Tables 1 and 1A, Tﬁese show that the period from the beginning

of March to the end of June is usually the driest part of the year, and that
October or January are usually the wettest mcnths,

On the long term average, Glasgow has about 50 per cent more rainfall per
year than Edinburgh, and it is worthy of mention that this increase is mainly
due to the fact that when belts of rain from the Atlantic are moving eastwards
aoress Scotland, the rate and duration of rainfall in Glasgow is higher than it
is in Edinburgh i.e. in these ocircumstances, it rains for a longer period of time
in Glesgcw than it does in Edinburgh. As far as the number of days with rain in
the average year are concerned, Glasgow has about the same frequency of days with
‘rain as Edinburgh although it follows from what has elready been said that on a
day with rain in Glasgow it tends to be wetter for a longer periad of time than
on a day with rain in Edinburgh, The main exceptions to this general rule occur
either during thundery weather or when Edinburgh is experiencing the prolonged
heavy downpours of rain whioh often occur in east and south-east Scctland during
-—the late summer and autumn in. association with easterly winds frem slow moving
or stationary depressions in the North Sea,

The Frequency of Dry Days in Glasgow

Table 1B gives, for each calendar date, the total number ¢f "dry" days
in Glasgow during a period of 50 yeers, These date have been extracted from
50 years (from 1915-1964) of daily rainfall records from the Coats Observatory,
Paisley, which lies about 6 to 7 miles west of the centre of Glasgow, The
occasions counted as "dry days" were the dates on which the 2, hour amounts of
rainfall (including melted snow), from OSh GMT on one day to OSh GMT on the next
day, were either 'Nil' or 'less than ,005 inches', It can be seen frcm Table 1B
that over the 50 years considered, the months of March, April, May and June had
the highest frequencies of dry days and that December and January had the lowest
frequencies.

If running 7-day totals of the figures in Table 4B are prepared, it will be

" noted that over the 50 years considered, the 7-day period commencing 10th Maroch
had the highest frequency of dry days, viz., 208 dry days out of a maximum possible

total of 7 days x 50 years = 350 days. The 7-day periods in each month with the

highest frequency of dry days over the 50 years were:- »
Total number of Days out a sible
]-day period commencing: Total of 350

22nd Jamery = 130
416th February = 166
40th March = 208
27th and 28th April = 205
24th May = 203
&th June = 182
30th July = 180
st July = 18
418t August = 180
27th September = 4153
8th October = 19
42th November = 150

417th December = 128 / While
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While the 7-day values and the daily values in Table 1B do serve to high-
light the periods of the year which usually have the highest frequency of dry
days, the generally moderate to low frequencies and the large day to day
variations in the numbers of occasions emphasise the uncertainty and short-
comings of this type of statistic as a guide to the probability of occurrence
of a dry day or a dry period in any particular year in the future. For example,
it can be seen from Table 1B that 1st January was dry on 14 occasions in the
50 years while 2nd January was dry on 24 occasions. However, the day to day
incidence of dry days and days with rainfall is such that during a future period
of 50 years, the position could be reversed with 1st January being drier more
often than 2nd January.

Cumulative Frequencies of Daily Rainfall in inches showing the numbers of
days in the 35 years from 1931 to 1935 on which specified 24 hour amounts of
rain fell at Glasgow Green are given in Table 1C.

Maximum Daily Rainfalls recorded at Glasgow Green during the 65 years from
1902 to 1966 are given in Table 1D.

Intensities of Rainfall for Sewer and Culvert Design

Examination of rainfall records reveals that the intensity is always
changing and that within any period of rain, a shorter period will always be
found where the intensity is greater than that of the whole. Usually the
heaviest downpours are associated with thunderstorms, and since the frequency
of thunderstorms in Glasgow is only about 8 a year, compared with 14 in
Birmingham and 16 in London, it is reasonable to suppose that Glasgow experiences
fewer heavy downpours than either Birmingham or London. In Table 1E, frequencies
of heavy rainfall, based on records from Renfrew and Abbotsinch airports during
the period 1925-65, are compared with those obtained from the Bilham formula as
modified by Holland. The table includes details of the number of years data
available and the number of occasions from which the observed frequencies were
calculated. The estimated frequencies were mainly obtained from Bilham's
formula:-

1.25t

e where n = frequency (no. of days per decade)
= 355 t = duration in hours
(r + 0.1) r = rainfall in inches

But the following modification due to Holland(16) for intensities greater than
1.25 in. per hour was used to estimate the frequencies marked with an asterisk:-

r exp 0 % 9=%£)

(r + 0.‘1)3’55

ns=

Observed frequencies for Birmingham fit the Bilham values quite well but Table
1E shows that the Bilham frequencies are too high for Glasgow; the departure
from Bilham appears to be most marked for falls of about 0.6 in and durations
of about 1 or 2 hours. However, frequency comparison of rainfalls tends to
exaggerate differences and the percentage variation from Bilham of rainfall
amounts in given durations and return periods is not quite so marked. For
most design purposes, the maximum amount of rain likely to fall for a given
duration and return period is required, and the figures given in Table 1F(i)
are based on the Bilham formula modified where necessary by Holland. A set

of curves similar in form to the Bilham curves have been obtained by smoothing
the observed data presented in Table 1E, and the maximum rainfall values given
in Table 1F(ii) have been obtained from these curves. However, these curves
are based on only a comparatively small amount of data, so caution should be
exercised when using Table 1F(ii), especially where the value has been obtained
by extrapolation or is marked as the best estimate available.

/ So far
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So far, the data presented refer to rainfall at a point, but areal rainfall
is required for most design purposes. Because of the variability of rain in
space and time, the areal rainfall for a given duration and return period is
always smaller than the corresponding point rainfall. To obtain areal rainfall
the point rainfall should be multiplied by the appropriate factor in Table 1F.
These factors were derived from a formula by Holland, assuming a roughly circular
area and a roughly ecgual contribution to the drainage system from all parts of
the area. Advice on how to apply these factors to the more difficult cases can
usually be given by the Meteorological Office or the Road Research Laboratory.
The formula is based on results from an experimental raingauge network at
Cardington near Bedford.(17) A similar experiment in rather more hilly country
near Winchcombe in the Cotswolds is still being analysed.

Some designers of urban storm Yager sewers are now using computer programmes
based on the RRL Hydrograph method. 18) At present, there is no way of applying
local rainfall data to this programme other than by modifying the storm profile
which it uses. When significant differences from the values given in Table 1F(i)
occur, advice can be obtained from the Meteorological Office or the Road Research
Laboratory.

The following paragraphs on the subject of d{i¥ing rain are largely an
abstract of a paper by H C Shellard and R E Lacy 27,

Driving Rain

When rain is carried along at an angle to the vertical by wind, so that it
impinges on vertical surfaces, some of it will be absorbed if the surface is
porous, or driven into cracks between units which are impervious. Damage to
buildings, to their decorations and even to their contents from rainwater which
is driven on to a wall in this manner is of common occurrence. Not only does
the rainwater absorbed by the structure cause direct damage, but also by
increasing the thermal conductivity of the materials it tends to lower the
temperature at the inner face and so increase the risk of condensation there.
Greater heat-losses because of the higher thermal conductivity either reduce
the comfort of the occupants or increase costs because the losses must be made
good by burning more fuel.

Such wind-driven rain is called "driving rain" and it is useful to have
some measure of its severity. Measurements from raingauges set into the walls
of buildings have been made in Glasgow by the Building Research Station,
Ministry of Technology. These measurements show that the amount of rain driven
on to a wall is directly proportional to the product of the rainfall on the
ground and the wind speed during the rain. Wind speeds during periods of
rainfall are not usually recorded separately but a convenient and satisfactory
index of driving rain can be obtained by taking the product of the annual
rainfall in millimetres and the average wind speed in metres per second divided
by 1,000, thus giving an index in m2/sec. The overall picture is not distorted
by this expedient because the available evidence indicates an almost constant
relationship between the annual average wind speed and the average wind speed
during rain.

By preparing indices in this way for a wide selection of places in the
British Isles, it is possible to divide the country into three zones in which
the exposure to driving rain may be considered, respectively, as "sheltexed",
“moderate" and "severe'. Sheltered areas are those with an index of 3 m /sec.
or less, moderately exposed ones those with an index of between 3 and 7 m /sec.
and severely exposed ones those with an index of 7 m /sec. or above.

With an index of 6.3 ma/sec. (calculated from data for Renfrew Airport),
it can be seen that Glasgow lies almost in the "severe' zone, and the city has
in fact a higher index of driving rain than any other city of comparable size
in the British Isles. Croydon Airport near London for example, has a relatively
low annual index of 4.7 m2/sec. while Holyhead on the exposed western promontory
of Anglesey has a high annual index of 7.7 me/sec.

/ As an
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As an indication of the amount of run-off water to be accommodated,
measurements have shown that in & place with a driving-rain index of 7 m"/sec.,
a run-off of 1 gallon per 100 £t2 per minute from a vertical wall can be expected
about once a year.

The worst wind direction for driving rain in Glasgow is from south-west as
can be seen from the following wind directions expressed as percentages of the
total driving rain index:

NE. East SE. South SWe West NW. North Total

9 10 5 15 3k 22 i 1 100%

Thus, as a general rule, it would appear that north-facing walls in Glasgow
escape the worst effects of driving rain. On the other hand, it would seem
desirable to pay special ‘attention to making west-facing walls weather-tight
particularly west-facing walls of multi-storey buildings which are more exposed
to the wind than their general surroundings.

Rain as a Factor interrupting Outdoor Building Work in Glasgow

Tables 1G to 1I give certain data which may be helpful in assessing the
probable amount of time in which rainfall may hamper or interrupt outdoor
building work in the Glasgow area. There is practically no experimental
evidence on this subject, but in consultation with the Building Research
Station, Ministry of Technology, it has been decided that the lower limit of
precipitation contributing to time lost in the building industry through
inclement weather should be set at a rate of 0.5 millimetres per hour which
corresponds to the lower limit of the Meteorological Office classification of
‘moderate! rainfall i.e. rain falling fast enough to form puddles rapidly and
to accumulate in a raingauge at a rate between 0.5 mm and 4 mm per hour.

Table 1G which has been prepared from hourly measurements of rainfall
intensities recorded at Renfrew Airport, gives the total duration in hours and
tenths of rain falling at a rate of 0.5 mm/hr or more between the hours of 07h
and 17h GMT in each month during the 10 years from 1956 to 1965. The monthly
totals quoted in Table 1G have been obtained by adding up the duration of rain
falling at a rate of 0.5 mm/hr or more in each hour between O7h and 17h on each
day of the month. For example, rain falling at a rate of 0.5 mm/hr for 36 minutes
during one hour would contribute a value of 0.6 hours to the total duration.

The following example will serve to illustrate the rather serious shortcomings of
the figures presented in Table 1G. : 5

Consider, for instance, a single period of ten hours between O7h and 17h
with intermittent rain, most of it quite light but increasing to a rate of
0.5 mm/hr for say a period of 12 minutes in each of the 10 hours. The total
duration of rain at a rate of 0.5 mm/hr throughout the whole ten hour period
would be 10 times 12 minutes (or 10 times 0.2 hours) = 2 hours, whereas the
actual amount of working time lost during this particular period might be the
whole ‘period of ten hours. Similarly, if rain fell at a rate of 0.5 mm/hr.for
a single period of 30 minutes, it would be reasonable to assume that with
certain types of outdoor building work, the actual working time lost because
of the rain might be at least one hour or even longer. Thus, it will be
realised that in the majority of cases, the duration figures quoted in Table 1G
underestimate, perhaps grossly underestimate, the probable amount of time lost
on outdoor work. However, the duration figures in Table 1G do provide an
indication of the extreme lower limit of the working time likely to be lost
because of rain,

When consulting the first of the two tables of Table 1H giving the number
of days with rain falling at a rate of 0.5 mm/hr or more between the hours of 07h
and 17h GMT, it should be emphasised that these figures should not be taken to
mean that rain has fallen continuously at a rate of 0.5 mm/hr throughout the
whole period of 10 hours on each day. On the contrary, the monthly total numbers
of days include days on which rain has fallen at a rate of 0.5 mm/hr for a period
as short as six minutes on one day. Similarly, the totals in the second table of
Table 1H include "hours" when rain has fallen at a rate of 0,5 mm/hr for a period

/ as short as
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as short as six minutes within one hour. Thus in contrast to the figures given
in Table 1G, the figures given in Table 1H tend to overestimate the probable
amount of time lost on outdoor building work although the figures in Table 1H
undoubtedly provide a safer and perhaps more realistic guide for planning
purposes than the figures in Table 1G. :

Polythene shelters to cover the building site, or part of the site, obviate
loss of working time due to inclement weather, and a study of the data in
Tables 1G and 1H with a possible interpolation between the two sets of figures,
may help building contractors to decide for particular jobs whether it is an
economic proposition to use these shelters. On the other hand, perhaps it should
be stressed that while the figures in Tables 1G and 1H provide a guide to the
duration of rain falling at the critical rate of 0.5 millimetres per hour or more
during the working day, the figures do not provide a guide to the duration of the
effects of the rain., For example, & localised heavy downpour of rain of short

duration in Glasgow could flood a building site (especially at the excavation

stage) bringing work to a standstill for several days, but such a downpour might
only contribute a value of, say, one or two extra hours with rain falling at a
rate of 0.5 mm/hr or more. Clearly, a heavy downpour of rain outside the ten
hour period from O7h to 17h GMT could bring about a‘similar stoppage.

Table 11 gives the number of daye on which rain fell at Renfrew Airport
between the hours of O7h and 17h in each month during the 10 years from 1956
to 1965. Days on which only a few spots of rain fell in a few minutes have
been counted in arriving at the monthly totals. Similarly, in the second
table of Table 1I, hours with only a few spots of rain falling in a few
minutes within the hour have been included in the monthly totals. It is
thought that the figures in Table 1I may be of particular interest to
contractors who are faced with unusual types of building work which are
especially prone to interruption by rainfall, or to contractors who are more
interested in simple frequencies of rainfall rather than durations or rates
of rainfall. :

/ 2. TEMPERATURE
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2.  TEMPERATURE

In winter, temperatures in Glasgow are comparable with those of London and
other places in the south of England, The reason for this is that westerly
winds are the most frequent winds in winter and have a long track over the sea,
the air in contact with the sea thus tending to take up the sea surface temperature.
Sea temperatures along the western seaboard of the British Isles and the English
Channel are higher than the land surface temperatures in winter, and thus
temperatures tend to decreese inland with inoreasing distence from the west and
south coasts of the British Isles with the isotherms of mean winter temperature
running in a broadly northwest to southeast direction ever the country.

The winters in Glasgow are no more severe than they are in the south of
England. Indeed, Glasgow usually escapes the worst effects of very severe
winters (e.g. the winters of 1946/47 and 1962/63) which are characterised by
bitterly cold easterly winds from the Continent affecting east and south-east
England much more than Glasgow. However, because of the high latitude of
Glasgow and the onset of cold easterly winds from the North Sea, the rise of
temperature at the end of winter is much slower than it is in the south,
Consequently, the winters last longer in Glasgow than they do in the south, and
spring is later and cooler than in the south., In summer and early autumn the
effect of latitude on the heat received from the sun is the dominant factor,
and temperatures in Glasgow are several degrees lower than in the south of
England,

The temperature regime within Glasgow and the surrounding area is complex.
Generally speaking, day temperatures are highest on the lower ground, particulerly
in the more densely built up areas skeltered from the wind, However, at night
time and particularly on winter mights with calm weather and clear skies, parts
of Glasgow act as a "sink" for the air which has been cooled by contact with the
ground in the high, peat or grass covered moorland areas surrounding the city.
Being relatively dense (i.e. heavier), the cold air drains down the slopes
surrounding Glasgow, and stagnates over flatter ground or in depressions and
hollows. Thus, if the urban warming influence (discussed later) did not -exist,
most of the low lying ground on which Glasgow stands could perhaps be described
as a large scale "frost hollow". On a much more limited scale, a similar
drainage of cold air takes place over the extensive areas of low-lying, gently
sloping parkland within the city. :

It follows from what has been said that the parts of Glasgow and the
surrounding area most prone to frost and low night temperatures are low-lying
places near the foot of slopes, particularly near the more pronounced slopes
on the perimeter of the city or near the areas of parkland within the city
where the gravitational flow of cold air formed over the grass cevered surface
may be dammed by trees or buildings.

Renfrew Airport, which lies in a shallow depression at the foot of sloping
ground, is a good example of a low-lying place in the Glasgow area subject to
the "frost hollow" effect, and it is worthy of note that Renfrew Airport records
lower temperatures and has a much higher incidence of frost than the nearby
station at Paisley which is at a higher elevation than the Airport and in a
different environment.

In windy, cloudy weather, the surface of the ground cools less rapidly at
night and the air near the ground is too disturbed fer the "frost hollow" effect
to develop,

The temperature regime within the city is further complicated by the "heat
island" effect which large built-up areas create at night. This effect is the
result of a combination of a number of factors including the heat released in
artificially heating the buildings, the effect of pollution haze and tall
buildings in cutting down the loss of eutward radiation at night, the general
reduction in wind speed etc. Some of the most densely built-up areas in Glasgow
are in shallow depressions or on low=lying ground at the foot of slopes, and
here the "frost hollow" and "heat island" effects will tend to counteract each
other, Unfortunately, little is known about the total effect on temperatures in
the city, but it is probable that the urban warming influence is considerably
less than in London,

/ Renfrew
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Renfrew and Abbotsinch airports tie quite close to the Clyde, and one
might expect the waters of the river to have a warming influence in winter and
a cooling influence in summer. However, there is no clear evidence that the
river does have an effect on the temperatures recorded at the airports, and this
may be due to the narrowness of the Clyde in the built-up area of Glasgow.

It should perhaps be explained at this point that air ("shade") temperatures
are read from thermometers exposed at a height of four feet above ground level,
and an "air frost" occurs when the temperature at four feet falls to 32°F or
below*, However, at night-time and particularly on clear, calm nights, the air
in close contact with the greund is nearly always cooled to below the temperature
at four feet. Consequently, the incidence of frost at the surface of the ground
is much higher than the incidence of "air frost". It is diffiocult to provide
representative statistics of frost at the surface of the ground as conditions
will very considerably over quite short distances from place to place depending
on the composition of the surface (e.g. grass, bare soil, tarmacadam or conorete)
and whether a particular site lies in a sheltered place or is exposed to the wind.
Owing to its excellent insulating characteristics, a grass covered surface will
normally have a higher frequency of frosts than the other surfaces mentioned
because it seals off the only source of heat during the night, i.e. the soil.

The average number of days with grass minimum temperatures below freezing point
at Renfrew Airport (recorded by a thermometer lying one or two inches above a
short grass covered surface freely exposed to the sky) was 96 per year during
the 10 years from 41956 to 1965 compared with 59 days with air frost per year at
the same site. At a higher and more sheltered grass covered site in Springburn
Park, the average number of days per year with grass minimum temperatures below
freezing poirt was 108 compared with €4 days of air frost per year at the same
time, Clearly the winter months of December, January and February will normally
have the highest frequency of frosts at the surface of the ground, but sheltered
grass covered sites in Glasgow could have grass minimum temperatures below
freezing point in any month of the year.

In dealing with problems involving heat loss, whether it is related to
human comfort, heating of buildings or frost penetration, it is necessary to
consider the combined effect of temperature and wind, As 2 general rule, the
heat loss will be greatest in the higher windier outskirts of Glasgow or in the
upper storeys of high blocks of flats which are more exposed to the wind than
their general surroundings. The effect of wind on frost intensity is illustrated
by the following table which is used by the ifeteorological Office to define gheir
descriptions of frost.

Corresponding to air temperature °F

Term

Wind Speed less
than 41 mph (10 knots)

Wind Speed more
than 14mph (10 knots)

Slight frost
Moderate frost

Severe frost

| Very severe frost

32°=27°
26°-21°
20°—41°

Below 14°

32°=3°
30°-28°
27°-23°
Below 23°

ture for several places in the Glasgow

Averages and Extremes of Air Temngg%

erea are given in Tables 2, 2A and ZB.
averages in current use in the Meteorological Office is the 30 years from 19%

he standard period for temperature

to 1960. The averages quoted for Renfrew Airport and Paisley are actual
averages over this period of 30 years but the averages quoted for the other

/ places

* Since 1st January 1963, & day with air frost has been defined as a day on

which the minimum air temperature falls to below 32.0°F,

G.13772/16/5/67/159
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places have been estimated from shorter period or broken periods of records,

The temperatures quoted in the Tables for Renfrew Airport and Springburn Park
should provide a reasonably relisble guide for planning purposes to the
temperatures at places at similar elevations in Glasgow, Similarly, the
temperatures quoted for Coatbridge and Thorntonhall should be reasonably
representative of the temperatures experienced at similar elevations in the
higher suburbs and outlying towns near Glasgow. Although orthodox instruments
and methods are used at Paisley for recording temperatures, the site is rather
sheltered by nearby buildings to the north and east and this may account in part
for the relatively high temperatures and low incidence of frost when the Paisley
figures are compared with other places in the Glasgow area. The Burgh of
Paisley covers a wide area, and although the Paisley temperature and frost
figures quoted in the Tables are no doubt representative of similar “warm"

sites in the Burgh, it is oonsidered that the figures quoted for Renfrew Airport
will provide a more comprehensive basis for general planning or design purposes
in the Paisley area,

The Percentage Amount of Time with Air Temperatures below Certain Limits
at Renfrew Airport is given in Table 2C,

The Numbers of Days with Maximum Air Temperatures exceeding 60°F, 65°F,
70°F, 75°F and BO°F at Renfrew Airport are given in Table 2D,

The Actual and Average Numbers of Days with Air Frost are given for certain
places in the Glasgow area in Tables 2E and 2F, and the average and extreme dates
of occurrence of the first and last frosts in Table 2G. A note is also included
of the longest period in the 20 years from 1946 to 1965 with air temperatures
continuously below freezing point at Renfrew Airport and Springburn Park,

Temperature as a2 Factor interrupting Outdoor Building Work in Glasgow

Clearly, sutdoor building work will be seriously hampered or have to cease
when temperatures are somewhere near or below freezing point, but it is difficult
to decide a precise threshold temperature because this will ebviously depend on
the type of building work and other factors. However, it would seem reasonable
to assume that figures showing the numbers of days and hours with temperatures
below, say, 34°F and 36°F would provide a closer guide for estimating the
building time likely to be lost through low temperatures than figures showing
the number of days and hours with temperatures below freezing point,

Tables 2H end 2I have been prepared from records of hourly readings of air
temperature made at Renfrew Airport between O7h end 17h Greenwich Mean Time (08h
and 18h British Summer Time) on each day during the 10 years from 1956 to 1965.
Owing to the convention formerly in use in the Meteorological Off'ice whereby
tenths of a degree Fahrenheit were reunded off and recorded in the records to
the nearest whole degree, "below 33.6°F" and "below 35.6°F" are the nearest
precise values of temperature available from the records to the suggested
thresholds of "below 34°F" and "below 36°F" respectively. :

. The Tables giving the total numbers of days in each month with hourly
readings of air temperature less than 33.6°F and 35,6°F include days on which

. only one hourly reading of air temperature was below 33,6°F or 35.6°F, and there-

fore the figures in these Tables should not necessarily be taken to mean that
these are days on which the air temperature was continuously below 33,6°F or
35,6°F throughout the whole period ef ten hours between O7h and 17h. On the
contrary, during the 10 years considered, there were many more days with two
or three hourly readings of air temperature below 33.6°F or 35.6°F than there
were with ten hourly readings below these levels, It should be mentioned that
the figures in these Tables slightly underestimate the true number of days on
which the air temperature fell to below 33.6°F or 35.6°F because on several
days the air temperature would have fallen to below these levels for a short
time during the 60 minutes between the routine hourly readings, although the
hourly readings themselves might have been above 33,6°F or 35,6°F.
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The Tables showing the total number of hours during the ten hour period
between O7h and 417h GMT with air temperatures below 33.6°F and 35,6°F have been
determined by counting up the number of hourly readings below these limits
between O7h and 17h on each day during the 10 years from 41956 to 1965,

It should be borne in mind when consulting Tables 2H and 2I that there will
be occasions when the ground is frozen for several hours with an air temperature
higher than 33.6°F or 35.6F; perhaps the number of these occasions will be
approximately counter-balanced by the number of occasions when outdoor building
work is able to proceed even though the air temperature is below 33.6°F or

35.6°F,

Averages and Extremes of Earth Temperatures at depths of 1 foot and 4 feet
are given for Paisley in Table 2J. The sheltered, rather enclosed site at

Paisley is the only place in the Glasgow area for which long term records of
earth temperatures are available, Perhaps it should be stated that if there is
appreciable shading from direct sunshine at a sheltered site, the ground which
is shaded absorbs less heat and so may suffer a reduction in earth temperature.
On the other hand, a shaded site will also tend to lose less heat by radiatien;
the ground would also retain moisture for a longer period of time than a more
open site, and the thermal capacity of the soil would be increased. The net
result of this is that the Paisley values of earth temperature should be
reasonably representative of sheltered sites in the Glasgow area, but sites
with a more open exposure will almost certainly record higher earth
temperatures during the summer and lower earth temperatures during the winter.

A Table for converting degrees Fahrenheit to degrees Centigrade is at
Table 2K,

3. SUNSHINE

Averages of sunshine duration for Renfrew, Paisley and Springburn Park are
given in Table 3, The sites eof the sunshine recorders at all three of these
stations have free horizons with no obstructing hills, buildings or trees to
cut off the sunshine. Nevertheless, the sunshine duration at all three sites
is reduced to & varying degree by atmospheric pollution from domestic and
industrial chimneys particularly during the winter months when more coal is
being burnt for heating purposes., Although Renfrew, Paisley and Springburn
Park all lie near to the fringe of the main smoke-producing parts of the city,
it can be seen from Table 3 that Springburn Park has considerably less sunshine
than either Renfrew or Paisley. The reason for this is that Renfrew and
Paisley lie more to the windward (i.e. westward) of the city, while Springburn
Park to the northeast of the city lies more in the path of the pollution haze
carried inland by the prevailing west to south-west winds,

There is a clear indication that the smokeless zones established in Glasgow
during recent years have led to a significant inorease in the average sunshine
duratien, For example, the average annual duration of sunshine at Renfrew over
the 30 years ending in 1960 is 50 hours more than an annual average for Renfrew
over the 15 years ending in 1935 and about 4O hours more than an annual average
over the 30 years ending in 41950.

Clearly, if atmospheric pollution was completely eliminated from the air
above Glasgow, then there would be a considerable increase in sunshine duration
perticularly over the parts of the city worst affected by smoke-soiled air.
Places like Troon on the Ayrshire coast to the south-west of Glasgow have an
average ennual sunshine duration of about 4,380 hours per year compared with
the average annual duration of 4,243 hours at Renfrew and 1,148 hours at
Springburn Park, Because of the high ground surrounding Glasgow and the
tendency for cloud to form inland during the day, the incidence of cloud cover
over the city is almost certainly higher than over the Ayrshire coast near
Troon but nevertheless, in the complete absence of atmospheric pollution,
Glasgow's sunshine duration might increase to something like 4,300 hours per

year,
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In fairness to Glasgow, perhaps it should be emphasised that all major
cities in the British Isles suffer from the effects of atmospheric pollution,
For example, it is interesting to note that the central London districts of
Kingsway and Regents Park have an annual average sunsghine duration of about
1,355 hours per year while places like Croydon and Kew on the outskirts have about
4,515 hours per year.

The path of the sun across the sky depends on the latitude and the time of
year. Figure 2 is a soler chart for Glasgow (latitude 56°N) which shows the
elevation and azimuth of the sun at various times of day, for the solstices,
equinoxes and for certain intermediate dates. For a given site the various
obstructions can be plotted on the chart and their effect in cutting off the
sun's radiation at various times can then be evaluated. In winter for example,
a hill on the southern outkirts of Glasgow with an elevation greater than 10%
degrees ocould cut-off practically all the sunshine,

L. WINDS

There are four main gaps in the high ground surrounding Glasgow through
which the winds have a relatively unobstructed passage into the city. For
example, westerly winds from the Atlantic and the sea area of the Firth of Clyde
find easy access into the oity up the estuary of the Clyde waterway between
Greenock and Glasgow, while winds from the south-west are channelled into the
city through the valley which -stretches between Dalry in Ayrshire and Paisley.
Similarly, easterly winds from the North Sea penetrate into Glasgow along the
valley south of the Kilsyth Hills and Campsie Fells i.e, roughly along the line
between Falldrk and Glasgow, while winds from the south-east find their way into
the city slong the Clyde valley between Lanark and Glasgow,

Local increases jn wind speed are a fairly common feature of valleys which
are orientated along a direction from waich strong winds blow, and therefore it
is to be expected that exposed places on the perimeter of Glasgow near to the
exits of the gaps in the high ground are appreciably windier than the more
densely built-up parts of the city. ;

It is difficult to generalise about the winds in the built-up area of any
city as the winds near the ground tend to follow the directions of the streets,
being channelled up or down the streets between the buildings on either side and
giving rise to gustiness at street intersections and corners. The buildings act
as wind breaks so reducing the mean speed of strong winds, and in the more
densely built-up areas of a city the mean hourly speeds mey be of the order of
10 mph lower than in the more exposed outskirts., However, although buildings
tend to reduce the mean wind speed, the "rough" surface of a built-up area
increases the gustiness and the maximum gust speeds may well approximate to
those experienced at an open site.

The arrangements of building in a town may cause channelling effects

. similar to those in a valley, and in this oconnection it is important to note
that the main streets in Glasgow run for unusually long distances perticularly
in the west to east direction, This, coupled with the fact that the Clyde
waterway also providcs a relatively unhindered passage into the city, adds
support to the contention that strong westerly winds are able to bring

" something like their full effect into some places in the heart of the city.
At this point, it is worthy of mention that on a day with strong westerly
winds, the maximum mean hourly wind speeds and gusts recorded at a height of
L0 feet above ground level at the relatively "open" site at Renfrew Airport,
are very similar to the maximum speeds recorded by an instrument sited 4O feet
above the roof of the six storeys high Weather Centre Building at 118 Waterloo
Street in central Glesgow.

At an open level site in Glasgow, the average wind speed near the ground is
about 10 mph, i.e, similar to the average wind speed in London and Birmingham but
appreciably less than the average speed in Edinburgh and Dundee. However, an
average value always tends to mask the extremes, and in the case of Glasgow it is
neocessary to consider the incidence of very light winds and very strong winds.
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As far as light winds are concerned, it is important to note
that the city is extremely well sheltered by high ground to winds
from a northerly point, and when winds from the north are blowing,
winds in the city are likely to be calm or very light for fairly
long periods of time particularly during the winter months.

With regard to strong winds, it is interesting to note that
during the ten years from 1956 to 1965, Renfrew (Glasgow) Airport
had a total of 45 days with gale over the 10 years, compared with
a total of 119 days with gale at Turnhouse (Edinburgh) Airport over
the same 10 years. However, it should not be concluded from this
that the strength of the winds in Glasgow is a factor of secondary
importance, because, when a gale does occur in Glasgow, the average
speeds recorded during the gale are unusually high when Glasgow is
compared with major cities in England. Even more important is the
high incidence of strong gusts of wind caused by the roughness of
the terrain to the south and west of the city, and the very high
speeds reached during the gusts is perhaps the most remarkable single
feature of the wind regime in Glasgow.

Extreme Wind Speeds

A statistical treatment of the highest hourly mean wind speeds
(i.e. the highest wind speeds averaged over the 60 minutes between
hours) and highest gusts recorded in each year over a long period
of years at Glasgow Airport (Renfrew and Abbotsinch wind records are
considered homogeneous and have been combined) yields the following
results:-

A. Maximum hourly mean wind speeds at 10 metres (33 feet)

= above the ground likely to be exceeded only once in the
stated number of years:

10 years 20 years 20 years * 100 years
23 m/sec 25 m/sec 27 w/sec 29 m/sec
(52 mph) (56 mph) (60 mph) (65 mph)

B. Maximum gust speeds at 10 metres (33 feet) above the
ground likely to be exceeded only once in the stated

number of years:

10 years 20 years 20 years 100 years
42 m/Bec 45 m/sec 49 m/sec 52 m/sec
(9% mph) (101 mph) (110 mph) (116 mph)

While the maximum hourly mean wind speed likely to be exceeded
on the average only once in, say, 50 years is often referred to as
the ™ in 50 year" hourly mean speed, it is actually that speed
which is likely to be exceeded with a probability of 0.02 = 1/50
(or a 2 per cent probability) in any one year. Similarly, the
"™ in 100 year"™ speed is that speed likely to be exceeded with a
probability of 0.01 = 1/100 (or a 1 per cent probability) in any
one year.
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Estimation of maximum wind speeds for the calculation of wind
loadings on buildings and structures

The recommended procedures for the calculation of wind loadings
on buildings are explained in "Wind Loads" - CP3 - Chapter V - Part 2
of the British Standard Code of Practice published in September 1972.

It can be seen from the Code of Practice that the first step in
the assessment of wind load is to estimate the value of the maximum
3-second gust speed likely to be exceeded on the average only once
in 50 years at a height of 10 metres above the ground in open level
country in the locality of the structure. A map of these basic design
maximum 3-second gust speeds is provided in the Code of Practice and
it will be noted from the map that the basic 3-second gust speed in
the Glasgow area is 51 metres per second (114 mph).

Having estimated the value of the maximum 3-second gust speed
it is then necessary to adjust this basic speed by using two factors
(84 and S,) which depend on the actual site and the nature and size
of the building.

Topography factor - S1

This factor, described more fully in the Code, takes account of
the effect of topography on the exposure of the site. In general,
the topography factor for Glasgow will be 1.0.

Ground roughness, building size and height above ground factor - S2

It is also necessary to adjust the basic maximum gust speed by
the S, factor which combines the effects of ground roughness, building
size and the variation of wind speed with height. The ground roughness
is dependent on.the number and size of obstacles on the surface and
may be described as "smooth™ in open level country, "moderate™ in
country with windbreaks and scattered houses, "rough" in woods, towns
or the outskirts of cities and "very rough" in the centre of large
cities. Broadly speaking, it is a measure of the power of these
obstacles to slow down the wind in the layers near the ground. However,
before combining the S, factor with the basic gust speed of 51 metres
per second it should bé emphasised that because of the general openness
of the City of Glasgow to strong winds from a westerly point, the values
quoted in the Code for "city exposures" (viz Category 4 factors) are not
generally applicable to Glasgow or its environs although it might be
possible to advise the use of Category 4 factors for a few sites in
the most densely built-up parts of the City. In general, it is considered
that Glasgow and the area immediately surrounding the City are more
closely related to Categories 1 to 3 with the following clagsifications
of environment:-

Category 1 =~ Open fairly level country immediately outside
the City of Glasgow i.e. the country districts
of Renfrewshire, Lanarkshire and Dunbartonshire,

Category 2 - Districts on the outskirts of Glasgow or on or
near the fringe of the main built-up areas

Category 3 =~ Parts of the City of Glasgow in which the ex-
isting buildings are reasonably closely packed
together but general roof top level is below
30 metres above the ground.

The reader may wish to note that advice on design wind speeds,
topographical effects etc can be given for a specific site and if
there are any unusual features of local topography, exposure, or of
the structure itself, advice on the appropriate gust speed and factors
to be used should be sought from the Meteorological Office at
26 Palmerston Place, Edinburgh EH12 5AN, quoting the National Grid
Reference of the site in question.
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Terms used by the Meteorological Office for describing the wind strength

Term Average speed near the ground

Calm less than 1 mph (1 knot)

Light 4 to 12 mph ( 1 to 10 knots)
Moderate 13 to 48 mph (11 to 16 knots)
Fresh 19 to 24 mph (17 to 21 knots)
Strong 25 to 38 mph (22 to 33 knots)
Gale 39 to 46 mph (34 to 4O knots)
Severe Gale Over 46 mph (over 40 nots)

The average speeds guoted above would be conaiderably exceeded in gusts,
For example, in a gale, gusts of over 50 mph are common and may exceed 400 mph
at exposed places in a severe gale. A gale warning is issued when the gusts
are expected to reach 50 mph or more even if the average speed may be rather
less than the limits shown in the above table.

As mentioned previously, the duration of a high gust of wind is of the
order of three to five seconds but nevertheless, gusts are usually responsible
for the more common types of "gale damage" e.g. the removael of roof tiles and
chimney pots, blown down fences and hoardings, damage to trees, orops and glass
window panes etc.

Most gales in Glasgow blow from directions in the quadrant between south and
west but easterly gales, althcugh much less frequent, are not uncommon. Gales
can occur in Glasgow in any month of the year but January usually has the highest
frequency and July and August the lowest.

The Actual and Average Numbers of Days of Gales at Renfrew (Glasgow)
Airport in the 10 years from 1956 to 1965 are given in Table 4.

The Numbers of Days and Hours with Gusts to ég mph or nore and 55 mph or
more at Renfrew Airport during the 10 years from 1956 to 1965 are given in

Tables LA and 4B,

Annual and Monthly Frequencies of Wind Direction and Velocity for Renfrew
Airport are given in Tables 4C and 4D, These show that in the “average" year,
elmost 45 per cent of all winds blow from the guadrant between south and west,
and that thke prevailing wind direction lies in the sector between south-west
and west., The Ligh frequency of winds from the sector between east and north-
east is also worthy of note particularly in the spring months of March, April
end May when easterly winds are often more frequent than winds from a westerly

point.

h Winds as a Factor inte tdoor Work in Glasgow

Strong winds often lead to hazerdous working conditions on building sites
particularly at sites where men are working on ladders or have precarious hand
and footholds above ground level. Perhaps equally dangerous are the risks to
workmen who are handling materials which are likely to be snatched off or blown
about by the wind,

With the increasing use of tower cranes in recent years, the incidence of
strong winds has become an even more important factor affecting the time lost
in building work, because when strong winds are blowing, the tower cranes have
to cease operating, the hoisting of building materials is stopped and nearly
all work may be brought to a standstill.
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It is not possible to decide a precise threshold of wind speed above which
work on a building site would be hampered or have to stop, because this will
clearly depend on a number of factors including the exposure of the building
site, e.g.' whether it is sheltered from the wind by nearby buildings, the height
sbove ground level at which men are working, the type of work, the materials being
used etc, Similar considerations would have to be taken into account in trying
to assess the probable amount of time in which the use of a tower crane would be
restricted or have to oease,

During a gale (average wind speed near the ground of 39 mph or more with .
frequent gusts to 50 mph or more) tower cranes cannot operate and probably most
other types of outdoor building work would be brought to a stendstill. However,
& gale represents extreme wind conditions and there is nc doubt that high gusts
of wind of say 40 mph or mere associated with average speeds considerably less
than 39 mph could also lead to dangerous working cenditions and would also
seriously restrict the use of tower cranes,

Statistics showing the incidence of gusts of 40 mph or more in each hour
throughout the working dey are not readily available, However, statistics of
hourly meen wind speeds recorded at Renfrew (Glasgow) Airport throughout each
period of 2, hours are available, and a study of the Renfrew records of hourly
mean speeds and gusts reveals that gusts of 40 mph or more first start to ocour
when the hourly mean wind speed reaches the level of about 20 mph and that gusts |
of 40 mph become quite frequent with hourly mean speeds of 25 mph or more.
Accordingly, in view of the gusty nature of the winds in Glasgow and the
surrounding area, statistics showing the incidence of hourly mean wind speeds
of 25 mph or more should serve as a good indication of the incidence of fairly
frequent gusts to 4O mph or more,

Table LE gives the total number of days on which the wind speed averaged
over a peried of not less than one hour between O7h and 417h GMT has reached a
value of 25 mph or more at Renfrew Airport during the 10 years from 4956 to 1965.
Table LE alsc gives the total number of hours between O7h and 17h GMT in which
the hourly mean wind speed has reached 25 mph or more at Renfrew Airport during
the same 10 year period. It is oconsidered that the values given in Table LE
(with a possible reference to the values in Tables 4A and 4B) should provide e
reasonably good guide feor planning purposes to the prebable ameunt of time in
which outdoor work or the use of tower oranes might be hampered or have to cease
at an exposed place in Glasgow,

It should be borne in mind when consulting Table LE that the hourly mean
wind speeds of 25 mph or more at Renfrew Airport are recorded at a height of
LO feet above ground level and that considerably higher speeds would be
experienced at heights in excess of 4O feet above ground level, e,g. on exposed
multi-storey buildings or high up on tower cranes. For example, using the power
law corrections for height mentioned earlier, an hourly mean wind speed of 25 mph
or more with gusts to 4O mph or more at a height of 40 feet above ground level
would become something like 30 mph or more with gusts to 45 mph or more at a
height of 4150 feet above the ground at an exposed site in Glasgow.

5. FoG

In winter, the downhill drainage of cold air (previously discussed in the
seotion dealing with Temperature) developed over the grass and peat~covered
slopes and moorlands surrounding Glasgow often produces an extensive pool of
cold air over the city particularly when winds are light or calm. This results
in a smoke-trapping inversion of temperature up to a height of several hundred
feet above ground level. The polluted air cannot escape upwards into the
atmosphere because of the overlying warmer air, and the lateral escape of the
polluted air at ground level is hindered by the narrowness of the gaps in the
high ground surrounding the city.,

Smoke fogs are the curse of all industrial areas and Glasgow is certainly
no exception to the rule. However, the area affected by smoke and fog is fairly
limited when Glasgow is compared with the Midlands of England and the London area,
and the ocourrence of really dense fogs is not so frequent.

: / At
G.13772/16/5/67/ 50



-46 =

At this point is should perhaps be explained that a fog is said to ocour
when the visibility falls to below 41,100 yards., A feog becomes "thick" when the
visibility falls to less than 220 yards and "dense" when the visibility falls to
less than 55 yards.

Fogs with visibilities between about 500 and 4,100 yards hamper the
movements of aircraft at Glasgow Airport but have little effect on the normal
life of the city. However, when visibility falls to around the 500 yards mark
it is beginning to have a serious effect on the movement of larger ships in the
Clyde though still allowing the free movement of road traffic in the city.

When visibility falls to less than 220 yards, the movement of even small vessels
in the Clyde is virtually stopped and the flow of road traffic is slowed down.
With dense fogs of visibility less than 55 yards, the movement of road traffic
is very seriously impeded especlally at night time,

Fog can be polluted, and from a health point of view, a polluted fog can
be very demaging to the respiratory system, particularly the more highly polluted
thick and dense fogs of the winter months.

On more than 90 per cent of occasions, thick or dense fogs in Glasgow ocour
when there is either no wind or very light winds (speeds less than 2 mph) from
the sector between east and north-—east,

Almost three querters of all thick fogs in Glasgow occur with low air
temperatures between 25 and 4O degrees Fahrenheit., This confirms the considerable
effect of smoke on the development of thick fogs, the fuel used for heating in
cold weather making a substantial contribution to fog density. Domestic heating
habits are almost certainly reflected in the difference between the frequencies
of thick and dense fogs. For example, when air temperatures are between 35 and
39 degrees Fahrenheit, only one fog in four becomes dense but with temperatures
around freezing point one fog in two becomes dense,

During the spring and summer, thick fogs in Glasgow are infrequent and do
not ocour unless the relative humidity is 100 per cent or thereabouts. However,
in winter, thick fogs occur quite often when the relative humidity is well bdelow
4100 per cent. For example, during the months of December, January and February,
something like one third of all fogs become thick with humidities less than 95
per cent, and visibilities of the order of 100 to 200 yards have been known to
occur in Central Glasgow with relative humidities as low as 75 per cent.

The months of November, December and January have much the highest frequency
of fogs and the occurrence of a fog in the months of May, June and July is a
comparatively rare event. Fogs in the spring, summer and autumn are most likely
to ocour around dawn but the diurnal variation in the incidence of winter fogs
is much less marked and these fogs can become thick at any time of the day.
However, there is one curious local feature which is difficult to account for, in
that there is a fairly well marked tendency for winter fogs in Glasgow to thicken
around midday, while in other major cities in the British Isles the tendency is
for the fogs to thiocken up around the time of the morning and evening rush hours.

There is a distinct lack of visibility records in foggy weather from places
in and around Glasgow,but the available evidence suggests that over most of the
city and the outlying suburbs and industrial towns there is not a great dsal of
difference from place to place in the frequency of days with visibilities less
than 1,100 yards. However, the distribution of thick and dense fogs appears to
be almost entirely controlled by the pattern of smoke pollution which is borme
out by the fact previously mentioned that visibilities as low as 4100 yards can
occur in central Glasgow with relative humidities as low as 75 per cent, The
very sparse data available suggest that the areas most prone to thick and dense
fogs are the lowest lying places in the Glasgow area, the worst areas being
usually either very near to the Clyde or to the south of the Clyde in the
Paisley, Renfrew and southern Glasgow districts.
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The ground on whieh Glasgow now stands must always have had a fairly high
frequency of days with poor visibility long before the city was established but
there is no doubt at all that the thick and dense fogs which now afflict the city
are largely "man-made". It is too early to say what effect the smokeless zones
are having on visibility in Glasgow but there certainly seems to have been some
improvement in very reocent years, particularly in the centre of the city.

Percentage frequencies of occurrence of visibilities less than 4,100 yards
according to month and hour are given in Table 5,

The variations of poor visibilities with wind direction are given in

Table 5A.

The number of days with "Fog", "Thick Fog" and "Dense Fog" are given in

Table 5B,

The number of hours with "Thick" and "Dense" Fogs are given in Table 5C.

6. SNOW

In Glasgow, as elsewhere in the British Isles, the incidence of' snow
falling and the persistence of snow cover are two of the most variable of all
the meteorological elements. For example, during the severe winter of 192..6/1;.7
there were 47 mornings with snow lying on the ground at Renfrew Airport compared
with only four mornings during the following winter of 4947/48.

Considering its high latitude and distance from the west coast, Glasgow is
remarkably snow-free, At Renfrew Airport, there are on average, sbout 26 days
per year with snow or sleet falling. The highest number of days in a year during
the 20 years from 41946 to 1965 with snow or sleet falling is 42 days during 1951,
and the lowest number of days in a year is 9 days during 1953. Most of the days
with snow falling occur in January and February but snow can fall on low ground .
in Glasgow as late as May or as early as October, although snow falling in May or
October seldom lies on the ground for any length of time.

Up to heights of sbout 200 feet, there is not much variation from place to
place in the incidence of snowfall and therefore the Renfrew Airport figures of
the numbers of days of snow or sleet falling can be taken as representative of
the lower lying and more densely built-up areas of Glasgow. The Meteorological
Office at Renfrew Airport is the only weather station in the Glasgow area
keeping a 24 hour watch on the weather and is therefore the only weather station
for which complete records of snow falling at any time of the day or night are
available, However, the number of days with snow falling increases fairly
rapidly with the height above sea level, and as a good approximate rule, there
is one day more per year with snow falling for each 50 feet of elevation above
200 feet,

Whether snow will lie, after it has fallen, in sufficient depth to cause
difficulty to transport, depends en e number of complex factors but a greater
height above sea level and a north or east facing aspect of the surface will
certainly increase the number of days with snow lying. Even slight falls of
snow on the short but steep gradients near the centre of Glasgow and the slopes
surrounding the city can seriously impede the smooth flow of traffic, and the
persistence of snow cover on the rcads traversing the high ground surrounding
Glasgow can be a nuisance,

During a severe winter with snow lying on the ground, the partial thaws
during the daytime do little to clear the roads at higher levels surrounding
the city where the snow becomes compacted and even more treacherous to road
users,especially at night when the compacted snow or wet parts of the road have
an icy surface, There is the further point that the daily expansion and
contraction caused by the freezing and thawing processes plays havoc with the
tarmacadam road surfaces which often need extensive repairs after a severe
winter. Because of its penetration and other characteristics, rain is much the
best thawing agent but it should be remembered that precipitation falling in
temperatures up to about 36 degrees Fahrenheit will almost certainly fall as
8now,
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+ It is interesting to note that on average, snow falls on low ground in
Glasgow on about oneday less per winter than in Edinburgh. On the other hand,
a comparison of the number of mornings with snow lying at Renfrew (Glasgow)
Airport and Turnhouse (Edinburgh) Airport over the ten winters from 1955/1956
to 1964/1965 reveals that Turnhouse Airport had about twice as many mornings
with snow lying during this period. It should also be mentioned that the
varietion in snow cover between Glasgow and Edinburgh in a particular winter
can be considerable. For example, during the severs winter of 1962/63, there
were only 10 mornings with snow lying on the ground at Renfrew Airport compared
with 39 mornings at Turnhouse Airport., This variation was largely due to the
fact that the largest falls of snow during the winter of 1962/63 were associated
with winds from & south-sast rether than an easterly direction, and Glasgow is
well sheltered by the Southern Uplands to winds from the south-east. Easterly
or north-easterly winds can bring fairly heavy falls of snow to Glasgow but
fortunately the weather situations giving rise to snow bearing winds from these
directions are rare,

There are very few reasonably long period records of snow cover from places
on the outskirts of Glasgow but there is no doubt thet the higher districts on
the perimater of the city, particularly the suburbs and outlying towns on the
castern side of Glasgow, are affected by snow much more than Renfrew Airport and
the city itself, For example, the station at Coatbridge, which lies at an
elevation of 256 feet only sbout 8 miles east of Glasgow, had 40 mornings with
snow lying on the ground during the winter of 1962/63 compared with only 10
mornings with snow lying at Renfrew Airport. -

It should be noted that in the Meteorological Office, a "day with snow
lying" is counted only when half or more of the ground surrounding the weather
station is covered with snow at 09h GMT, and the depth of snow is only measured
on these occasions. The depths of snow measured et 0Sh GMT relate to the
uniform undrifted depth,

The Actunl and fAverage Numbers of Deys with Snow or Sleet Falling at
Renfrew Airport are given in Table b, :

The Numbers of Mornin or Winter with Snow at Specified Depths
are gTvon in Table GA for Ronfrew m;{, mhei » Coatbridge and Cernwath,
Carnwath lies at an altitude of 706 feet about 30 miles south-east of Glasgow
by reil, but is the ncarest "high levol" station on the eastern side of Glasgow
for which rocords of snow cover and depths are available. However, there are
several areas at altitudes of 500 to 700 feet on the eastern side of Glasgow
much nearer to the City than Carnwath, and it is thought that the Carnwath
records in Table 64 should provide & more reliable guide to the snow coverage
end depths in these arsas than the records quoted for the relatively low lying
stations at Renfrew, Barrhead and Coatbridge.

The Meximum Depths of Snow during the periods for which records are
eveilrble are olso quoted in Table 64, It should be borne in mind when
consulting the maximum depths given in Teble 6A that all the records relate
to a fairly short period of years. Moreover, the very few stations in the
Glasgow area for which records of snow depths ere available are by no means
representative of the widely varying types of site at which buildings may be
erected, From general meteorological considerations, one would expect that the
maximun "undrifted" depth of snow likely to accumulate in Glasgow would be of
the order of 12 inches and as an approximate guide for plenning purposes, one
foot of snow would be & more reasonable maximum value to adopt than the actual
maxinun depths quoted in Table 6A,

Monthly Frequencies of Snow Depths at Renfrew Airport and Carnwath are
given able 6B.
Water Yield from Snow

At the presont time, there is a distinot lack of records providing the
actual water equivelents of sample depths of melted snow. Howover, as one
would expect, the available ovidence indicates that the water yield from "wet"
snow falling in temperatures cbove freezing point is considerably higher than

/the
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the water yield from an equivalent depth of "dry" snow falling in temperatures
below freezing point. In fact there is a steady inorease with temperature in
the water yield per inch of snow and a sharp increase around freezing point,

The most commonly occurring water yield from samples of melted snow is one
inch of water from about 12 inches of suow and until further evidence becomes
available, it is suggested that this modal yield be used for general pl
purposes, However, it should be emphesised that the suggested yield of one inch
of water from 412 inches of snow should only be tsken as .a very approximate guide
because one inch of water has been obtained by melting depths of snow as low as
5 inches and as high as 35 inches.

7. THUNDERSTORMS

In common with all the other major centres of population in Scotland,
Glasgow has a low incidence of thunderstorms and damaging hail. During the 40
years from 1956 to 1965, Glasgow Airport (Renfrew) had an average of 8 days per
yeer with thunderstorms compared with 7 days per year at Turnhouse (Edinburgh)
Airport, 14 days per year at Birmingham Airport (Elmdon) and 16 days per year at
London Airport (Heathrow). Thunderstorms oan occur in Glasgow in any month of
the year but are more likely to occur during the months of May to September and
least likely to occur in February and March,

There are no detailed records of the incidence of thunderstorms cver the
high ground surrounding Glasgow but there is little doubt that the frequency of
thunderstorms over the hills and high moorland areas on the outskirts of the city
is appreciably higher than in the city itself.

The actual and average numbers of days with thunderstorms at Renfrew Airport
during the 40 years from 1956 to 1965 are given in Table 7.

8. RELATIVE HUMIDITY

In the Glasgow area as elsewhere in the British Isles, the relative humidity
reaches 90 per cent or thereabouts on most nights of the year. As a good general
rule, the highest values of relative humidity ooccur in association with the lowest
air temperatures of the day, i.e. usually around dawn, while the lowest values of
relative humidity occur in association with the highest air temperatures of the
day, i.e. usually in the middle of the afternoon. The main departures from this
general rule occur in misty or foggy weather or when rain is falling.

In addition to the well marked diurnal range of relative humidity, there
is also a change from season to season in that reletive humidities are higher
for a longer period of time during the winter months, Conversely, one might
reasonably expect that relative humidities in Glasgow would be lower for a longer
period of time in the summer months, but this is not the case, and it is worthy
of note that relative humidities are in fact lower for a longer period of time
in the spring months of April, May and June, no doubt because of the fairly high
incidence of "dry" easterly winds and relatively low reinfall in the spring.

During the summer in Glasgow, high velues of relative humidity are seldom
assoociated with high values of air temperature, and therefore "muggy" days with
warm damp air are rare, During the winter months, the wind speeds on days with
high relative humidities and low air temperatures are usually light, and conse=-
quently the days with cold damp air are seldom unduly "raw",

When averaged over a long period of time, there is no significant difference
in relative humidity from place to place in the Glasgow area although considerable
differences could exist at a particular time of day depending on the local weather
conditions prevailing at that time, It is considered therefore that the averages
of relative humidity and values of wet bulb temperature for Renfrew Airport given
in the Tables listed below should provide a close guide for planning or design
purposes to the humidity regime in Glasgow,

Average Values of Relative Humidity and Corresponding Air Temperatures at
certein times of the day are given in Table &,

G.43772/16/5/67/450 / The
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The Percentage Amounts of Time with Wet Bulb Temperatures below certain
limits are given in Table GA,

The Atsolute Highest Wet Bulb Temperatures and the Highest Wet Bulb

Temperatures associated with Relative Humidities of 400 per cent are given in
Table 8B,

9. BAROMETRIC PRESSURE

Maps of average barometric pressure corrected to mean sea level show that
pressure increases fairly uniformly from north to south over the British Isles.
For example, the annual average mean sea level pressure at Lerwick in the
Shetlands at @%h is 1010 millibars, at Aberdeen 1042 millibars, at Glasgow 1012.8
millibars, in Birmingham 1015 millibars and in Southampton 101 6 millibars,
However, although average barometric pressures in Scotland are lower than in
England, the range of pressure in Scotland is greater than in England and it is
interesting to note that both the highest and lowest pressures ever recorded in
the British Isles (1054.7 millibars and 925.5 millibars respectively) were both
recorded in Scotland.

Monthly averages of mean sea level barometric pressure at O%h (in millibars
and inches) for Renfrew (Glasgow) Airport are given in Table 9,

The highest and lowest mean sea level pressures known to have been recorded
at meteorological stations in the British Isles making readings of pressure at
one or more fixed hours a day are given in Table 94, It is possible that pressures
outside these limits have occurred at ether times or at other places not recording
pressures, but Table 9A should give a good indication of the range of values
within which pressure in Glasgow may be expected to lie in any particular month.

Large Changes of Barometric Pressure in Short Periods of Time

The maximum rates (in millibars per hour) at which pressure is likely to
change in the Glasgow area are as follows:

-

Paene. ol 8. 5 9t A, % kB

hour hours hours hours hours hours hours hours hours

Maximum Rate
56 b Aty B0 i85 kB 3.9 53 -0 e o TR L R

It should perhaps be emphasised that large pressure changes can in some
ciroumstances occur in very short periods of time, For example, at Croydon on
27th June 1947 during a violent squall accompanied by a thunderstorm and heavy
rain, the pressure rose 7 millibars within a few minutes and then fell 5 millibars,

Acknowledgements - The author is indebted to Messrs. R. Cranna, H.C. Shellard
and D. McNaughton for their helpful comments on the first draft of this meme-
random,
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Date

18t
2nd
3rd
Lth
5th
6th
7th
8th
9th
410th

11th
12th
43th
14th
15th
16th
17th
18th
19th
20th

24st
22nd
23rd
2,th
25th
26th
27th
28th
29th
30th

st
Total
Total = 50

Date in eech
month which

was dry on

TABLE 4B

TOTAL NUMBER OF "DRY" DAYS DURING A PERIOD OF 50 YEARS (1945 TO 496 )

AT THE COAT'S OBSERVATORY, PAISLEY
(fDRY“ = 24 HOUR RAINFALL AMOUNT OF 'NIL' OR LESS THAN .005 INCHES)

Jan

14
2
17
20
16
13
17
12
16
17

16
15
21
17
20
21
16
15
1k
15

10.5

2nd

most occasions

Exemple: -

G.13772/16/5/67/150

*8 occasions

15th January was dry on 20 occasions in the 50 years from
1N5 to 1964

Feb

15
19
18
17
19
16
15
15
19
18

2
23
19
21
24
23
20
27
21
21

19
2
22
22
20
18
21
22
&

575
115

16th

Mer

27
27
18
20
19
25
27
29
25
29

32
26
33
by

29
28
Bl
23
21

2l

22
23
2
22
26
28
29
25
17
18

22

773

15.5

13th

on 29th February in 13 leap years.

Apr

23
22
2
18
28
20
21
20
26
25

23
23
14
20
2l
28
25
2
26
26

25
2k
23
25
22
24
27
3
3
26

T2
14.5

28th
29th

May June July Aug Sep 0Oct Nov Dec
25 23 2 27 145 21 L [ 18
SOU=1op 23 i A 2 12 17
29 .25 23 29 A 20 16 23
o7 R 27 26 25 18 17 48
23 26 23 25 23 21 15 16
23 25 20 26 46 25 b 15
20522 418 2ot 15 23 14
26 27 25 15 . 20 21 16 15
e ) 25 20 23 20 17 15
30225 23 19 - 19 23 22 16
e 2l 27 1919 2 16 19
.07 20 22 20 48 22 48
A7 28 18 23 16 20 19 13
K R T 980 25 2, 15
26 2, 2h G4k 22 200 AR A
26 23 19 18 19 14 22 18
93 oL 20, ... 467 AT 17 22 23
2l 17 19 20 21 23 15
23 25 22 20 16 15 16 16
20 20 21 ¥ 199 19 20 19
or 2L 23 18 20 19 18 19
25 25 25 22 49T 4R T 48 46
26 26 29 20 ML 46 18 20.
A 25 23 17539 20 19 13
27 2k 20 23 20 21 20 16
o427 2 20 19 20 22 12
B3 230 A 0 A9 ok iRd i L i
.29 22 o0 ok 23 e 546
32 25 2 222 19 19 11
3 29 25 21 2 19 AL LAG
25 2, 18 20 20
798 747 688 638 592 641 557 505
16.0 15.0 13.8 12.8 11.8 12.2 41.4 10.4

23“‘; 25rd  3rd 4th | OPB) 4u4n 3T

30th 14th 17th

g 27th

7732
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TABLE 4C

CUMULATIVE FREQUENCIES OF DAILY RAINFALL IN INCHES (35 YEARS FROM 193 TO 4965)
AT GLASGOW GREEN

. Da?ilicf‘:z;ls Jan |{Feb | Mar |Apr |May |June | July |Aug |Sep |0ct |Nov |Deo ﬂoﬁs
- 3-05 1 1
2.30 1 : 1
2.20 1 1 2
241 1 1 1 A
2.00 1 1 1 3
1.90 1 2 1 1 1 6
1.80 1 2 1 4 1 6
1.70 1 2 1 1 1 1 1 8
1.60 1 2 1 1 2 4 1 9
1.50 1 2 2 2 2 2 I e 13
1.40 1 2 3 2 : N 1 2l 48
1.30 2 1 3 I 3 L4 5 2 21 426
1.20 2 1 L 5 5 6 é 3 L 36
1.10 6 2 1 L 8 6 7 6 I L 48
1.00 6 2 3 9 N 8 61 10} 43 6 71 66
0.90 10 4 2 3 4 L 9 1k 13 16 12 9i 100
0.80 22 9 3 N 7 71161 23] .2 221 19 14 167
0.70 %] 15 8 9l 100 81 2 28| 35 30 2B 23 2%,

0.60 4 224 17 13 20 16 3 36 50 5 38 391 -.379 ..
0.50 &1 32 29 23 28 28 49 Sk 70 67 58 54 553
0.40 98 48 47 A LB 54 77 8 { 406 | 107 93 AN A
0.30 167 86 79 88 85 86} 434 ] 130 ] 446 | 159! 443 | 156 1459
0.20 24 | 153 150} 143 ] 164} 164 | 209 203 1 228 | 2| 227 | 256f 2379
0.10 381 301 281 | 270 269 28B4} 336 347 369% 374 | 3641 402} 3975
0.04 5131 4351 MO0} 428 LOO) K451 469 496 i BO3 | 512 | S0 | 552 5643
0.005 64,0 566 525 | 564 | 512 545 | 6114 | 6214 | 624 | 627 €49 | 700f 718,
* £ 0,00k L5 | 4231 5601 486 5731 505 | L74 | 464 : 426 1 458§ 401 | 385f 5600
Totaéag:- of | 4085 | 989 (41085 | 41050 |1085 | 41050 {1085 | 1085 {1050 {4085 {4050 | 4085 1278y

#Including rainless days

Example:=—

The entry at 0,20 inch or more under January (visz. 244) is the total number of
- days in January in the 35 years from 1931 to 1965 with falls of 0.20 inch or more,

6.13772/16/5/67/150
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Number of days per decade with specified rainfalls in specified durations or less

TABLE 1E

Rainfall Duration

(inches)

0.2
0.2

Ok
o.h
0.#

0.6
0.6
0.6

(min.)

6

55
1.8

2.5
37
6.0

o.k
1.1
1.5
2.9

0.7
0.7

1e5

0.5
1.0
3.0

Frequency
Observed Estimated

7.8*
22.3

3e5°
7.3
14.6

0.9*
2.2
bl
8.8

0.8+
1.8

3.6

0.9
k.5

TABLE 1F

Obs. freq. as Obs. freq.

% of EBto

Freq.

71
53

71
5
Ly

Ly
50
34
33

87
39
2

56

56
67

No. of

years data occasions

BEE BBY BRRR 5858 NN

basged on.

No. of
12
26
10
15
24

VEFEN FOUVNV OFWL

Factors for converting point rainfalls into areal rainfalls

Area
(acres)

100
150

500
700
1000
1500

7000

2

0.94
0.92
0.91
0.89
0.86
0.83
0.80
0.75

6

0.95
0. 9"
0.93
0.91
0.89
0.87
0.85
0.81

Duration (min.)

10

0.96
0.95
0.94
0.92
0.90
0.88
0.86
0.83
0.80

15

0.95
0.94
0.93
0.91
0.89
0.87
0.82
0.78

30

0.96
0.95
0.9%
0092
0.90
0.88
0.86
0.83
0.80
0.74

- 60

0.95
0.94
0.92
0.91
0.89
0.87
0.85
0.82
0.76
0.72

120

0.96
0.95
0.93
0.92
0.90
0.88
0.86
0.83
0.77
0.73



TABLE 1F(i)

Maximum rainfall (inches) from modified Bilham formula

Qz.:;l::.lt;n Return Period (years)

1 2 5 10 20 50 100

2 0.09 0.11 0.14% 0.16 0.19 0.22 0.24

4 0.15 0.18 023 0.27 031 0.36 0.40

6 0.18 0.23 0.30 0.35 0.40 0.48 0.54

8 0.21 0.27 0.35 0.4 0.48 0.58 0.65

10 02l 0.30 0639 047 055 0.66 0.75

15 0.28 0,36 0.48 0.58 0.68 0.83 0.96

20 0.31 0.40 0,54 0.66 0.79 0.97 1.12

25 0.3% 0.43 0.58 0.72 0.87 1.09 1 P4

30 0.36 0,46 0,625 0.77  0.,9% ' 1.18 1.39

40 0.40 0.50 0.68 0.85 1.05 1.3 1.59
50 0.43 0.54 0.73 0.9 1.13 1.46 179

60 O.46 0.58 0.78 0.96 1.19 1.56 1.88

90 0.52 0.66 0.88 "1.09 1.35 1.78 2.18

120

0.587 072 5 0,96 919 147 .94 2,38

TABLE 1F(ii)

Maximum rainfall (inches) estimated for the Glasgow area

D‘(l:i:fgn Return Period (years)
1 2 > 10 20 50
2 0.09a 0.11a O.14a 0.,16a 0.19a 0.22a
L O.14b 0.17b 0.22b 0.26b 0.31b 0.36b.
6 0.16 0.21 0.28b 0.33b 0.38b 0.46b
8 0.18 0.24% 0.31 0.37b O.44b 0.54b
10 0.20. 0s26 0.34% 0,42 0.50b 0.59b
15 0.22 0,30 0.40 0.49 0,58 0.73b
20 0.24 0.32 O.44 0.55 0.66 0.85b
25 0.26 0.34% 0,46 0,58 0,70 0.97b
30 0.27 0.36 0.49 0.61 0.75 1.05b
Lo 0,29 0,38 0.52 0.65 0.83 1.20b
50 0.31 0.40 0.55 0.68 0.89 1.32b
60 0.32 0.42 0.57 0.70 0.95 1.40¢
90 0.35  O0.46 0.64 0,85 1.13¢ 1.62¢c
120 0.38 0.49 0,70 1,00 1.29¢ 1.78¢
NOTES:

a. insufficient evidence to suggest any departure from
Holland-modified Bilham values

b. extrapolated values

Ce best estimate available.
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Year

1956
1957
41958
1959
1960
1964
1962
1963
1964
1965

TOTAL

L)
o2}

.

. . °

AN AT

o\ v D0 OV ™ On

\N_‘
SJFE

40.6
224
33.6
172
22.0
38.9
19.0

4.9

9.5

7

Mar

13.2
19.4
8.8
19.1
16.3
6.7
11.6
314
8.6
11.5

TENTHS OF R#
[HE HOURS OF

TABLE 4G

Apr May June July Aug
Total Duration in Hours and Tenths

Sep

Oot

26.3
133
15.4
16,2

11.0
232
19.8
l‘-.O
18.7
48,8

5l
273
23 .2
24 .8

29.6

9.6
25.5
26,2
25.0
13.4

745
175
18.3
2e5

40 years
Al 266.1 185.3 146.6 139.2 173.5 121.6 197.1

410 years
mean

32.6

2.2

18.3

1ok
19,8
30.7
294
2.6
12
22,1

221.6

26,6 18,5 kol 1349 173 12,2 1941 22.2

G,13772/16/5/67/450

27.5
28.0
10.7
10.0
20.6
26.1
2.7
11.3
A5
22.9

47.0
19.7
15.3
19.2
15.0
29.2

8.0
28,4
16.6
NS

Nov

L
W NN N

ER??i?HFSm
L]
= o

21,0 20.0 19¢

21043 199.7 190.9 311.9

.2




TABLE 4H

RUMBER OF DAYS WITH RATN FALLING AT A RATE OF 0,5 MILLIMETRES OR MORE PER HOUR
BETWEEN THE HOURS OF O7H AND 4 zz GREENWICH MEAN TIME Z@EAND 1§H
BRITISH SUMMER TIMEI IN EACH MONTH AND DURING THE 410 YEARS

: PERIOD FROM _‘.255 TO izs AT RENFREW ATRPORT

fear  Jan Feb Mar Apr May June July pug Sep Oct Nov Total

Number of Days

1956 14 7 5 9 13 - P 18 Y A3 5 16 135
1957 b 9 14 8 13 6 8 15 16 10 40 i43 136
1958 12 13 3 8 10 8 8 12 10 14 8 19 125
1959 7 7 13 11 A2 12 3 L 40 48 22 126
1960 92 13 8 8 6 8 18 12 9 10 15 46 135
1961 15 15 11 12 10 10 o 12 17 16 1 12 450
1962 20 13 3 11 8 7 3 16 10 5 9 12 117
1963 L 4L 46 13 i4 10 10 12 13 e %) 7 13,
1964 7 9 5 16 16 10 11 11 15 10 12 414 136
1965 1 ekl R P S e O L T B

10 years :
total 149 92 9210 109 95 103 NET - 422 110 142 AR89 1339

wm{:” 11.9 9.2 9.4 11.0 10.9 9.5 10.3 2.7 12.2 11.0 44.2 4.9 133.9

NUMBER OF HOURS WITH RAIN FALLING AT A RATE OF 0.5 MILLIMETRES OR MORE PER HOUR
- BETWEEN THE HOURS OF O7H AND 1 7H GREENWICH MEAN THiE (CBT oD 150
BRITISH SUMMER TIME) IN EACH MONTH AND YEAR DURI G _THE 40 YEAR
PERTIOD FROM 41956 TO 4965 AT RENFREW ALRPORT

Year Jan Feb Mar Apr May June July Aug Sep 0Oct Nov Dec Total

Number of Hours

1954 43 19 20 19 26 .37 43 59 x| IR 19
1937 5T M 3% 43 [Th L N T | et Tl Sl Y R
1658 DS NN ARk 748 52 46 L s 0 28 .95
1959 24 2 2, 4o 2736 S ikl 30 88
1960 Ll 35 28 20 49 B 25 oL S T Ty
1964 58 58 7 540 3% 418 26 he . LS 5% 35
1962 75 42 14 40 1743 8 51 | 2 2
1963 10 7 49 25 L, 2 36 43 2 43 53
1964 e Rt T N 7 BO .28 0 i agR L BET gl e
1965 64, 9 4T 37 32 A 32 Y. 38926

WS B2 0. 2u 79 B o7 ML W0 EE 360 3e9 En e

3YPEEEIPE D
3

1°m§;':" 45.2 30.4 2l 27.9 32,4 22.7 .4 38.0 3.6 36.0 35.9 544  443.3

NOTE: The numbers of days and numbers of hours quoted in the above tables should not
be taken to mean that rain has fallen continuously at a rate of 0.5 millimetres
or more per hour throughout the day between O7h and 17h or continuously at the
same rate throughout an hour during this period, For example , the above tables
include days and hours when rain fell at a rate of 0,5 millimetres or more per
hour for only a few minutes,

6-13772/16/5/61/150



TABLE 41

NUMBER OF DAYS WITH RAIN (ANY AMOUNT) BETWEEN THE HOURS OF O7H AND ! GREENWICH
MEAN TTME (O8H AND 48H BRITISH SUMMER TIME) IN EACH MONTH AND YEAR DURING THE
10 _YEARS PERIOD FROM 4956 TO 4965 AT RENFREW ATRPORT

Year

1956
1957
1958
- 1959
1960
1964
1962
1963
1964
1965

10 years
total

410 years
average

Year
Jan Feb Mar Apr May June July Aug Sep 0Oct Nov Dec Total

Number of Days

19 18 15 23 grei 49 20
19 13 24 23 2119 20

22 19 17 21 23
24 16 18 23 236

184, 165 18 188 179 163 186 206 179 192 19 209 222,

23 16 15 16 29 15 22 21 18 21 13 22 223
24 13 22 14 17 9 20 2 19 23 19 19 217
16 20 18 13 of 4% 15 24 17 22 16 22 214
13 12 20 22 10 2 17 14 6 15 26 27 203
4 20 14 18 B P 1S 27 23 15 21 22 22 225
19 20 21 21 45 A7 16 2 22 20 19 18 230
23 29 14 17 22 16 11 22 15145 24 22 29
14 12 24 21 219 18 20 24 20 23 13 223

19

19

18.4 16.5 18.4 18.8 17.9 16.3 18.6 20.4 17.9 19.2 19.4 20.9 222.4

NUMBER OF HOURS WITH RAIN (ANY AMOUNT) BETWEEN THE HOURS OF O7H AND 4 7H GREENWICH
MEAN TIME (O8H AND 48H BRITISH SUMMER TIME) IN EACH MONTH AND YEAR DURING THE .
10 YEARS PERIOD FROM 4956 TO 41965 AT RENFREW ATRPORT ;

Year

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

4C years
. total

average

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total

Number of Hours

121 85 Tk 65 88 87 116 4146 97 116 57 AT 1169
142 75 128 53 89 45 81 417 115 445 99 4™ 1460
123 444 86 77 98 75 : < 86 QL 67 408 65 447 110h
54 75 =116 A 33 4109 9% 49 B 92 428 149 1037
79 80 77 85 be i 435 83 69 402 440 103 1049
402 415 1010 108 65 .72 93 416 107 105 87 109 4180
A48 134 56 Th 73 69 48 440 76 59 4103 124 1101
51 52 142 417 120 86 92 408 92 115 123 57 1125
85 . 107 77 126 413 .79 400 ' 414 - 415 93 120 A3 1273
127 55 407 5.409 104 103 102 89 111 104 19153 123

1012 877 93 = 95 835 797 947 1026 886 1009 9M 1221 11,430

ereac101.2 87.7 95.4 91.5  83.5 79.7 9.7 102.6 8B.6100.9 97.4 1224 1443.0

The numbers of days and numbers of hours quoted in the above tables should
not be taken to mean that rain has fallen continuously tkroughout the day
between O7h and 17h or continuously throughout an hour during this period.
On the contrary, on the great majority of days and in most hours considered,
the rainfall was not continuous. Indeed, it should be realised when con-
sulting the above tables that the totals include days and hours when only a
few spots of rain fell in a few minutes.

G.13772/16/5/61/450




TABLE 2

AVERAGES OF DAILY MAXTMUM, MINIMUM AND MEAN TEMPERATURE IN DEGREES
FAHRENHEIT FOR TEMPERATURE RECORDING STATIONS IN THE GLASGOW AREA
30 YEARS PERIOD 1931 to 1960
sen | Teb |Nex  &pr (Nay zJuneiJ“lyéﬂus | Sep | Oct ;Nov Dec ! Year
RENFREW(ABBUI‘SINCH ATIRPORTS = :a.ltitude 26 feet _ i '
Maximum | 41,8 | 43,8 48.1 | 53u4| 596 6be5 | 6643 | 65.8| 6145 Sua7! 4749 | 4349 | 5he3
Minimum | 33.4 | 4.t | 3601 | 38.8| 43.0| 48uk | 51491 51uk | 47491 43.3 | 38.2 | 36,0 | 4149
Mean 37.6 39.0 l+2¢1 46.1 5103 56010- 59015806 5407 10-900 1&301‘0-000;48-1
PAISLEY - altitudé 106 feet
Moximm | 42.5 | 4he2 | 48.5| 54a0| 6043 | 6542 | 671 | 66,1 | 61.5| 54uB] ABuk| ke8| S4aB
Minimum | 3440 | 3%.8! 37.4 1 40431 4ha7| 4948 | 53.3 1 5341 | 4927} ko9 39.3 | 36.6 | 43.2
Near 38.3 | 395 42,9 | 47.1| 52,5 575 | 60.2 | 59.6 | 55.6 | 49.9| 43.9 | 40.7 | 49.0
RARRHEAD - altitude 97 feet
Maximum | 4149 | 43.6 | 4747 ] 52.5] 58,81 63,4 | 654 | 6541 | 6140 S5he3 | 4747 M.3f'53-8'
Minimum | 31e6 | 32,2 34491 38,0 41.9i 473 | 5143 5048 46,9 42,1 36,7 34.2; 40,7
Nean 36471 37.91 1.3 ! 45,31 50.3! 55,3 | 58,3 | 57.9! 53.9 ! 48.21 42.21 39.3 | 47.3
THORNTONHALL nsar S it LEx Puak -
Meximum | 40.9 | 42.3 | 46,3 | 5049 57.3 | 6241 | 63.8 | 63.5 | 59.2 53.2 | 46.8 | 43.3 | 52.5
Mindmum | 31.4 | 3107 3heq | 3609 | 4047 | 46uk | 50,0 | 49.8 | 46,6 | 41,7 36,7 | 33.9 | 40.0
Mean 3641 | 37.0 1 4042 | 43,9 | 4940 5he3 | 5649 | 5647 | 52.9 | 47.5] 41.7 | 38.6 | 46.2
SPRINGBURN PARK - eltitude 351 feet
Meximum | 40+8 | 42.9 | 4742 | 5249 | 5947 6he6 | 664l | 65.6 | 61401 53.6 | 466 | 43.0} 53.7
Minimum | 31,6 | 32,3 | 348! 38,3 | 42,5 | 47.9 | 5143 | 5048 | 47.0 | 4242 36,8 | 34.3 | 40.8
Mean 36.2 37.6 41,0 1+5.6 511 5603 5809 5802 54,0 10-70934107:3807 ‘0-703
COATBRIDGE — altitude 256 feet | ;
Mean | 36,6 | 38.1 gm.a 4546 | 50,5 | 5545 | 5843 57.9if5u.1_w.4§u2.1§38.9§z.7.3
| = : i. t

6.13772/86/5/67/150



TABLE 24

AVERAGES OF THE HIGHEST AND LOWEST TEMPERATURES IN EACH MONTH IN DEGREES
FAHRENHEIT AT TEMPERATURE RECORDING STATIONS IN THE GLASGOW AREA +

i Feb:!na.r Apr May | June JwgmséseP;OOtiNov Dec |Year

RENFREW/ABBOTSINCH ATRPORTS (altitude 26 feet) 30 years from 1936-1965

Average of the :
Highest eack month| 52 52| 59 | 631 72| 771 75| 75i 70 63 | 56| 53 igo*
Average of the !

Lowest each month 171 29| 24 | 284 321 394 42 | LO! 35 ;

| 301 25} 20 [quee

PAISIEY (altitude 106 feet) 30 yearsfrem 1936-1965

Average of the
Highest each month; 51 | 52| 59 | 64 | 73| 77 1 76 | 76 70! 63 | 56 | 53 igo*

Average of the
Lowest each month 22} 241 27 {34 [ 35} L2 1 L5 44| 4O 3 | 281 24 19%%

BARRHEAD (altitude 97 feet) 10 years from 1956-1965

Average of the
Highest each month ; 52 | 52 | 57 | 62 | 70 | 7% | 73 { 73| 69 64 i 56 | 53 |7pe

Average of the
Lowest each month 171 48 | 24 {27 1 32| 3740 38} 35} 31| 24 19 13%*

THORNIONHALL (&ltitude 453 feet) 14 years from 1952-1965

Average of the ;
Highest each month | 50 | 51 | 56 [ 61 | 701 73| 72 | 72| 68 62 ; 55 51 i76%

Average of the
Lowest each month 171 18 | 23 1 27 | 32! 37 | 41 ; 40! 36| 30| 24 | 20 {q4ee

SPRINGBURN PARK (altitude 351 feet) 28 years from 1938-1965

Average of the !
Highest each month | 50 | 51 | 58 | 63 | 73| 78| 76 | 75 70 | 63 ; 55 | 52 i8o*

Average of the : |
Lowest each month 19 | 21 125 [ 30 | 331 40 i 43 | 42 37: 321 26| 23 i16ee

COATBRIDGE (altitude 256 feet) 14 years from 1952-1965:

Average of the 5 i

Biiic ot Gaok sorki { 51 i 52 |57 |63 72| 75| m! 5| mieiss] s 7o
Average of the ! ' i ;
Lowest each month l 18 29 33438 | kD _: L0 Lo B 25 21 |[q4*=

% = Average of the Highest each year
%% = Average of the Lowest each year

G.13772/56/5/67/150



TABLE 2B

ABSOLUTE HIGHEST AND LOWEST TEMPERATURES IN DEGREES FAHRENHEIT
RECORDED IN E ACH

i MONI'H AT TEMPERATURE RECORDING STATIONS IN
WY GOV _AREA

| Jan| Feb | Mar| Apr| May | June | July | Aug| Sep | Oct | Nov| Dec| Year®
T s
RENFREW/ABBOT SINCH ATRPORTS (altitude 26 feet) 45 years from 1921 to 1965!

Absolute Highest
in each month 56

571 101 THi*N9f 86 | 84 | 851801 75 621 58| 86 -

Absolute Lowest
in each month 0

S e 4012310 20 a2 6 3525 76| T2 0

PAISLEY (altitude 106 feet) 52 years from 1914 to 1965

Absolute Highest i
in each month 56?57 69 73| 80| & 86 | Bi 771 731 62 57! 86

Absolute Lowest a
in each month 8 1 1| 20! 29| 36 | 39 | 36|-32] 24| 10| 15| 8

BARRHEAD (alt:.tude 97 feet) 10 years from 1956 to 1965

Absolute Highest

in each month 56! 56 651 65! 751 81 | 8 | 79! 77 73! 58! 4! 8

in each month Y A | 8 24

i
Absolute Lowest {
|27 32 34 351504 27 20 15 50

THORNTONHALL (altitude 453 feet) 37 years from 1914 to 1936 and from 1952 to 1965

Absolute Highest ; ,
in each month 5 | 55 i 66 69:§ 771 81 84 B34 L 751601 55} B4

Absolute Lowest f
in each month 8111 | 12 11i23 28. 13 1 351 271 19

o
-

>
o

SPRINGBURN PARK (altitude 351 feet) 34 years from 1914 to 1919 and from 1938 to 1965
Absolute Highest | ’ S 5 :
in each month 55 156 {71 7Mi 80! 88 | 86 : 86 79, 75| 60! 56

Absolute Lowest
in each month 6 g 8119 294§ 35 31 1 571 29 261 441 15

COATERIDGE (altitude 256 feet) 14 years from 1952 to 1965

Absolute Highest |
85 | 86 79| 75| 58| 56

i s

in each month 56 |58 |67 168! 77 83 |
H H

Absolute Lowest i !

in each month 8 ;10 {13 |26 28‘ 35 0 3841 3 30T 26k 4B 42l
i : i :

-

* The entries in this column are the absolute highest and
lowest temperatures during the whole period.

Ge13772/56/5/67/150




Jan ‘lﬂeb Mar | Apr | May June!Ju]y Aug ;| Sep | Oot | Nov | Dec | Year

ST SRR TR U VRN NPT OWE MR OWERE VIEE IR R TR A
32°F or below! 17.91 17.71 9.7! 146| 0.2| 040! 0.0] 0.0] 0.1] 1.9 7.70 13.5] 5.7
3,°F or below! 26.6| 27.5| 14.7| 3431 O.k| 0s0{ 0.0] 0:0] 0.2 3.4 10.6] 20.5| 8.8
36°F or below| 37.3!| 39.0| 22,9 | 5.7! 1.2| 0ut]| 0.0| 0.0] 0.4l 5.5 15.4f 27:3] 12.7
38°PF or below| 49.8! 51.8! 32,3 !40.3! 2,61 0.4) 0.4! 0i0f 0.8 8.1 20.7! 37.3| 17.6
40°F or below! 60.0) 62.8! 43,1 { 177! 542! 02| 0.1] 0i4l 4.2] 11.4] 27.6! 18.3! 22.9
42°F or below! 69.2] T1.8! 54.7! 26,8] 9.3 0.7] 0.1! 0.3 2.2/ 15.5 37.0| 59.6| 28.7
1OF or below! 76,6 79.81 65.7 | 37.91 14e7| 1.9! 0.3 0.5] 4.2! 21,7 46.7] 68.0f 34.6
LE°F or below| 85,01 86.1] 75.71 5043 | 22,7 Le3| 10{ 1¢7] 6.9) 30.4i 58,7} 776! 41.5
48°F or below| 91.3! 91.6| B4.7 | 6lheli| 3he3 | 940] 2.4 345! 1440 42.0] 73.1} 86.3] 49.3
50°F or below| 97.3! 96.2! 91.7! 761! 47.9 | 48.21 47 6.3] 19.3) 53.8. 85.4! 92.9] 57.3
52°F or below; 99.7| 99.5! 9641 ! 85.8| 5941 | 30,0 10.4! 11.9] 30.8! 65.5! 93.3; 97.7! 64.B
5,°F or below! 99491 99.9| 97.9) 91.8] 6941 | 42,61 21.2| 22.5] 46.6] 76.0! 96,5 99.5 71.B
56°F or below|100.0{100.0| 9847 | 95.4 1 77.1 | 55.7 | 3het | 36.3! 62,8/ 84| 98.6] 99.9 78.k
58°F or below 99.3 | 97.3| 83uk | 68.k | 48.7] 50.3] 76.9] 90.0/ 99.8/100.0i 8.k
60°F or velow 99¢5! 98.5( 88.3 ! 78,21 63.8! 65.4i 86.9| 95.7:100.0 89.6
62°F or below '9946| 994! 92,5 B5uk| 75| 7747, 93.4! 98.9 9345
64°F or below 99.7| 99+8| 9541 | 8947 | 83.4| 85.7 97.2] 99.9 95.9
66°F or below 99.8{ 99.9| 96.8 | 92.8! 88.8! 90.9] 98.8|100.0 97.3
68°F or below 99.9; 99.9! 98.2 ! 94.7| 92.5! ud! 99.3 98,2
70°F or below 100.0 1400.0; 98,8 96,7 949! 96.3! 99,7 98,8
72°F or below 99.5 | 97.9| 96.8! 97.7{ 99.9 99.3
2°F or below 99.7 | 9848 9841 | 98.5! 99.9 99,6
76°F or below 9949 | 9943 | 98,91 9941} 99.9 : 99,8
78°F or below 10040 | 997 | 9945 9944{100.0 { 99,9
80°F or below 99.8 | 99,7} 99.5 ' 99.9
82°F or below 9949 | 99491 9947 99.9
8.°F or below 9949 1100,0{ 99.9 99.9
86°F or below 400,0 100.0 100.0

-

G.13772/86/5/61/150



NUMBER OF DAYS WITH MAXTMUM AIR TEMPERATURES EXCEEDING CERTAIN LIMITS

AT RENFREW AIRPOR]

TABLE 2D

(15 YEARS FROM 1951 TO 1965)

Yeer Jen Feb Mer Apr May Jume July Aug Sep Oot Nov Deo ,ooT
EXCEEDING 60°F
1951 8 2 29 26 22 9 118
1952 L6 48 0 a0 102
1953 5020 w2 2B 28 2 3 127
1954 4. 46 18 22 27 % 2 97
1955 910 21 20 S 20 5 119
1956 44> PR A RN L e s 95
1957 B T B 106
1958 2 3 21 2830 .26 4 114
1959 ¢ . 20:.25. 30 30 Sk A4
1960 820 28 30 45 2 129
1961 17 29 29 28 25 8 136
1962 8 10 22 26 25 . Jal ARG 104
1963 2 6 2 25 26 15 98
1964 g 0342 WA e B a0 Mk 113
1965 2 2 14 28 292657 45 2 107
15 year average <1 3 513 s TN R T R 114
EXCEEDING 65°F
1951 1 1 16 8k 40
1952 7 7 9 45
1953 T8 40 AT .k 53
1954 6 IR 3.0 8k 23
1955 1 L 4 21 29 7 75
1956 3 8 18- 2 7 32
1957 1 7 15 de0140 50
1958 1 1 9 1511515 52
1959 109k g as ien e g 91
1960 10 17746 46 3 62
1961 1 3 8 8 8 28
1962 %4 9 B B G 28
1963 Fr 4200 ey 65 ik 36
1964 75 9 15510 6 45
1965 3 9 7 8 1 28
15 year average <1t 5707 S AR e L6

G.13772/86/5/67/150



TABLE 2D (cont.)

NUMEER OF DAYS WITH MAXIMUM ATR TEMPERATURES EXCEEDING CERTAIN LIMITS
K TN ATRPORT 15 YEARS FroW 1951 70 1965]
Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec T:::l”
EXCEEDING 70°F
1951 4 1 5
1952 & 10 13
1953 4 11 1 o 25 23
1954 1 2 1 4
1955 3 - RN A e 43
1956 2 5 L 1 12
1957 2 9 2 6 19
1958 1 1 7 5 oo 14
1959 7 4 6 9 8 2 36
1960 2 n 3 16
1961 254 3
1962 3 2 5
1963 7 5 2 1%
1964 L 1 i 552 1
1965 2 2 3 7
15 year average 2 L 4 3 ; P 19
EXCEEDING 75°F
49 : !
1952 3 1 4
1953 2 457 4 4
1954 0
1955 13 4 1 18
1956 2 2 L
1957 4 1 2 7
1958 3 1 &
1959 2 ] 2 2 7
1960 7 1 8
1961 1 1
1962 1 1
1963 2 2 1 5
1964 ‘ g
1965 1 1
15 year average <1 1 2 1 <9 L

G+13772/56/5/67/150



There were 11 days during tpe 15 year period from 1951 to 1965 on which

TABLE 2D (;ont.)

R TEMPERA
(12 YEARS FROM 1951 TO 1960)

maximum temperatures exceeded 80 F viz:-

613772/86/5/67/150

8th July 1955

12th
13th
26th
27th

23rd August 1955

n

2ith
25th

15th June 4957

16th

Lth July 1958

"

URES EXCEEDING CERTAIN LIMITS

81°rp
82°F
82°r
82°
82°p
8.°F
85°F
82°F
a.°F
83°r

82°r



TABLE 28

NUMBERS OF DAYS OF AIR FROSI‘ ( MINIMUM ATR TE.{PERATM 22 P _OR_LESS)
N ) BURN PAR ; »

10 " mor19 5 T 19 5

Year rJ an Feb s Mar | Apr : May ’ June | July | Aug | Sep | Oct | Nov | Dec g,r:::;
RENFREW ATRPORT - Altitude 26 feet
1956 AT AL S E B 0 0 OF 04, 3.1 FlGl.66
1957 10 40 et e a2t 0 0 o} 1 ol 71 101 K&
1958 A 9@ A s b0 0 0l 0 245143 69
1959 P o R S s s e
1960 16! 48 2 2 0 0 0 0 0 2 8{ 15 63
1961 B S 5 MRS o T e H g o o B B ol 0l :0l 101 2315
1962 8 B skl ki 0 0 0 0 0 41.14{ 16 59
1963 21§ 24 7 2 0 0 0 0 (0] 0 8 14 76
1964 B 71 6wl 010 0 ol 4l 34 6l 10 42
1965 LR e s el 3 0 0 0 0 0 2| 16} 10 73
10 year total | 147 126’ Bl 5§ -6 0 0 01 2+ 15, 6811422 5%
SPRINGBURN PARK - Altitude feet
1956 812 8) 9 vi-ode ol e 0F 3EATL6 77
1957 9 431 6F il 0 0 ol of of 5i{ #1; 20
1958 6] 16} 15! 6§ O] O 0 of ‘ol ok 2.4 =0
1959 %) 20 0] ot ol ol o o ol Gl B A
1960 o dd 4l ol ol ol ol Bl 0l sidEl 4
1961 16 4 3 3 0 0 0 0 0 0 8i 21 55
1962 91 10| .99]" 7404 <0 0 o) O ] 8B
1963 - R ks T ) 0 o -0f #0812l M
1964 890078 o1 04,0 0 0} .01 Qb 51 45143
1965 19! 18 418 2 0 0 0 0 0 Q1 480 45 88
10 year total i 161150 861 31i{ 41! O O 1! O; Of Lj 764126] 635
THORNTONHALL - Altitude feet
1956 fgtianl A0l el 20 0 b0 00 O Bl G LR
1957 Mgl o oet 8t g 0 ol nlzot  2haet 59
1958 18] 17{ 24§ 10; &4j O 0 0L O 4 B Y96
1959 261 13 5 6 2 0 0 0 0 1 8 8 69
1960 251 24 9 2 1 0 0 0 1 1 9 18 85
1964 Py R e [ s b e ) 0 ol -0 0l 41| 22}  6¢
1962 9 11% 19 6 2 0 0 04" 0 2! 121 19 80
1963 29 27| 0] &1 0} 0 0 ol o} 4141 8] 1} 93
1964 wliao| ) 2l o] oipiet Bl ol af Gkae; s
1965 15) 181 | 3] 2! o) ot 8f ol 4l 16f m| B0
10 year total | 182 160%106 BeL 47l ol igel s el 12i 92 1138 764
|

G.13772/86/5/67/150




! Jan | Feb ! Mar ' Apr Eua.y June | July !Aug | Sep | Oct ; Nov I Dec | Year
RENFREW ATRPORT - altitude 26 feet !
g15§13§ 63351 0 0 0 <41 9 8%12 59
PAISLEY - altitude 106 feet '
PAS gl st gl | B O a0 o o5 se e
Lot st
BARRHEAD - altitude 97 feet : :
i i }
fde i Bl B a0 O cril i 81945 e
| = z : ; | : | |
i i i ; t i
THORNTONHALL - altitude 453 feet | : : : .
: § i i i : : ; i H
B LB 1| 6 2 040 0 : <1 9 sk 77
e o % % P
i i ! i :
SPRINGBURN PARK - altitude 351 feet | | : :
i16§15§ 9%3 st 00 0hd e o lei gl s g
! ; i ! ! i !
e ! ‘
COATBRIDGE - altitude 256 feet '
: oy ; : !
}16214!7§I. 1 o!oéo O] % 91 a5 6

Longest periods of continuous frost at RENFREW ATIRPORT aad SPRINGBURN PARK

during the 20 yeers from 4 to 196

RENFREW ATRPORT

7

Air temperatures at Renfrew Airport were continuously below freezing point during

the 4% day period from 21h on 4th February 1947 to OSh on 9th February 1947,
SPRINGBURN PARK

Alr temperatures at Springburn Park were continuously below freezing point

during the 5 day period from 09h on 22nd January 1952 to 09h on 27th January 1952,

G.13772/36/5/67/150



TABLE 2G

AVERAGE AND EXTREME DATES OF FIRST AND LAST AIR FROSTS AT TEMPERATURE RECORDING
STATIONS IN THE GLASGOW AREA DURING THE 10 YEARS FROM 1956 TO 1965

Average Date Average Date
of First of Last
. Alr Frost Air Frost
Renfrew Airport = 20th Octoter 27th April
Paisley = 9th November 3rd April
Barrhead = 23rd October 5th May
Thortonhall = 22nd October 8th May
Springburn Park = 4th November 11th April
Coatbridge = 29th Octcber 24th April
Earliest Date latest Date
of First of Last
Air Frost Air Frost
Renfrew Airport = 21st September 19th May
Paisley = 1st November 26th May
Barrhead = 21st September 7th June
Thorntonhall e 218t September 27th May
Springburn Park = 24th October 6th May
Coatbridge = 42th October 1% May

G.13772/86/5/67/150




TOTAD NUMBER OF DAYS IN EACH MONTH WITH AN HOURLY ATR TEMPERATURE READING
QF LESS THAN 33.6 F BETWEEN O7H AND 17H GREENWICH MEAN TIME
AT RENFREW ATRPORT
10 YEARS 4 T0

Jan

14
7
12
21
10
8
6
21
i
13

Feb Mer MApr May June July Aug Sep
16 2 5 "0 0 0 0 0
1" 0 0 0 0 0 0 1
i b S 0 s0d 0 0.0
9 3 0 0 0 0 0 0
16 e 0 0 0 0 0 0
3 0 3 0 0 0 0 0
4 12 3 0 0 0 0 0
22 6 1 0 0 0 0 0
(3 4 1 0 0 0 0 1
12 9 1 0 0 0 0 0

!eag
Ot Nov Dec Total
1 5 2 45
0 3 6 28
1 2 8 52
0 2 L 39
1 3 13 45
0 7 18 39
0 8 12 45
i 10 67
1 5 8 33
1 11 8 55

10-year mean 11.9

410 551 - 19 0.0 70,0 0,0 00 0.2

0.5 5.3 8.9 4.8

Year

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

suBEsEEeva B

Feb Mar Apr May June July Aug Sep
8, 6 6 0 0 0 0 0
3 0 0 0 0 0 0 1
57 34 7 0 0 0 0 0
59 L 0 0 0 0 0 0
77 6 0 0 0 0 0 0

6 0 5 0 0 0 0 0
17 38 3 0 0 0 0 0

148 19 1 0 0 0 0 0
23 10 1 0 0 0 0 1
52 L0 1 0 0 0 0 0

Year

__1'; Nov 20;_9_ Total
I 17 11 204
0 9 47 119
1 8 51 251
0 5 21 229
1 14 84 226
0 34 438 220
0 43 U 219
0 36 51 345
1 32 43 150
2 38 49 242

10-year mean 69.5

D2k 157 24 0.0 0.0 0.0 0.0 0.2

0.9 23,3 56.1 220.5

G.13772/86/5/67/150




TAILLE 2I

TOTAL NUMEER OF DAYS IN EACH MONTH WITH AN HOURLY AIR TEMPERATURE READING
OF LESS THAN 35.6 F BRTWELN O/H AND 4 /H GRESIWICH MEAN TINB
AT RENFREW ATRPORT
(10 YEARS 1956 TO 1965)

Year

Yesr  Jan Feb Mar Apr  May June July Aug Sep (Qct Nov Dec Total
1956 17 22 9 8 0 0 0 0 0 3 12 3 74
1957 9 15 0 1 0 0 0 0 1 0 4 9 39
1958 14 13 19 6 0 0 0 0 0 2 5 10 69
1959 25 1 L 1 0 0 0 0 0 0 3 5 L9
1960 18 49 2 2 0 0 0 0 1 2 L A7 65
1961 9 3 2 b4 0 0 0 0 0 2 10 21 51
1962 9 8 18 5 0 0 0 0 0 1 11 18 70
1963 26 28 9 1 0 0 0 0 0 0 y§ 12 83
1964 T 10 12 1 0 0 0 0 1 3 1 13 54
1965 17 17 15 2 0 0 0 0 Ol 13 10 78
10'”” man 1501 1&.6 9;0 3-1 0.0 0.0 0.0 0.0 0.3 1.7 7.6 11.8 63.2

TOTAL NUMBER OF HOURS BETWEEN O7H AND 47H GREENWICH MEAN TIME IN EACH MONTH
WITH ATR TEMPERATURES LESS THAN 35.6 F AT RENFREW ATRPORT
{10 YEARS 4956 TO 1965)

Year
Year Jan Feb Mar Apr  May June July Aug Sep Oct Nov Deo Total
1956 103 125 18 10 0 0 0 0 0 7 3 23 320
1957 39 58 0 1 0 0 0 0 1 0 13 63 175
1958 106 85 64 13 0 0 0 0 0 5 A gl 363
1959 180 78 8 1 0 0 0 0 0 0 7 2 298
1960 86 104 9 2 0 0 0 0 4 2 o240 406 334
1961 58 13 3 8 0 0 0 0 0 2 40 182 306
1962 53 37 56 8 0 0 0 0 0 2 67 98 324
1963 197 167 30 2 0 0 0 0 0 0 45 65 506
1964 53 49 30 1 0 0 0 0 1 3 38 69 242
1965 103 72 70 ) 0 0 0 0 0 6 64 64 382

10-year mean 97.8 78.8 28,8 4.9 0.0 : 0407 0.0 0D - 0,3 2,6 3b.6 T0.8 3246

,6-1}772/86/5/67/i56 :




TAPLE 27

AVERAGES AND EXTREMES OF EARTH TENPERATURE READTNGS IN DEGREES PAHRENHEIT MWADE

ONCE-DAILY AT O9H GMT FROM THERMOMETHRS EXPOSED AT DEPTHS OF Ohis FOOT

AND FOUR FRLEI UNDER A SHORT GRASS SURFACE AT THE COATS CESZRVATORY,
PAISLEY - ALTTIUDE {106 FEET

(Soil: Dark Garden Loam above Boulder Clay)

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Fear
AT ONE FOOT

font
Nonthly Mewn o 363 38.5 1.l U6.6 5245 58.3 61.2 60k 56.1 50k Lt 436 43.9

Highest Monthly Mean 2
b6 Iails Bndinhe | PRc! Mo h62245.1:5540 6149 Gesb 63,1 56.6 53.2 46,9 Lh.2 646

Lowest Monthly Mean :
of Daily Readings 34e3 34eT7 3346 433 4943 5542 59.0 56.8 53¢k 47.3 414 35.8 33.8

Absolute Highest

Daily Rsading 46,0 46,0 48.9 53.4 6041 65.1 68.4 68.2 62.1 57.2 52.0 4LB.0 654

Absclute Lowest

Daily Reading 34,0 33.1 32,0 3841 43.0 49.5 55.0 55.0 46.9 37.9 35.2 34.3 32.0
AT FOUR FEET

Monthly Mean of

Daily Readings blhe1 4340 43.3 4543 4847 52.5 5506 5607 55.9 53.2 43.5 L6.2 49.5

Highest Monthly Mean ,
§F a0 bnE 5561 Ii1id et 90 B1sT 58.6 57.4 55.2 51.1 LB.6 58.6

Lowest Monthly Mean
of Daily Readings 42.3 4440 39.9 42,6 46,2 50.5 54t 55.0 534 51k 477 43.7 39.3

Absolute Highest

Daily Reading 46.9 45e1 L6642 48.7 5242 55.9 58.5 59.2 58.5 56.1 52.9 43.8 53.2

Absolute lowest
Daily Reading 40.3 3947 39+4 4043 Lhet 48.0 52.0 54.0 52.2 L7.8 4he1 41.0 39.4

Notes

1. The "Monthly Means of Deily Readings" ere monthly means of readings teken on
each day during the 30 years from 1931 to 1960,

2. The "Highest and Lowest Monthly Means of Deily Readings" relate to the single
Jenuary, February, March, April etc. during the 30 years from 1934 to 1960
which has the highest or lowest monthly mean of daily readings.

3.,  The "Absolute Highest and Lowest Daily Readings" are the absolute highest and
lowest daily readings recorded during the 40 years from 1921 to 1960.

G.13772/56/5/67/150
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@ O F N

%

minus 17.8
minus 16,7
minus 15.6
minus 14.4
minus 13.3

minus 12,2
minus 11.1
minus 10,0
minus 8.9
minus 7.8

minus 607

minus 5.6
minus 4.4
minus 3.3

minus 2.2

G+13772/86/5/67/150

TARLE 2K

TABLE FOR CONVERTING DEGREES FAHRENHEIT TO DEGREES CENTIGRADE

2

3 %

32
b

2

minus 1.4

0.0

2.2
3.3

Lok
5.6
6.7
7.8
8.9

10,0
111
12,2
13.3
1o

i

60
62
64
66
68

72
74

g R F B B

15.6

16.7
17.8
18.9
20,0

2141
22,2
23.3
2l
25.6

26.7
27.8
28,9
3040
a1



TABLE 3
* AVERAGES OF SUNSHINE DURATION IN HOURS - MONTHLY TOTALS AND DATLY MEANS

OVER_30 YEAR PERIOD FROM 993 TO 1900 AT PLACES IN TiE GLASGOW AREA

Jan Feb Mar Apr Moy June July Aug Sep Oct Nov Deo Year
RENFREW/ABBOTSINCH ATRPORTS - altitude 20 feet plus 10 feet
Monthly Tetal 35 60 N 142 185 4183 459 4137 114 72 L2 26 1,243
Daily Mean 142 241 2.9 4.72 5.97 6.09 5.44 4.43 3.69 2.3% 1.4 0.83 3.40
PAISLEY - altitude 106 feet plus 45 feet
Monthly Total »n 57 87 .439 481 478 15T A5 2 72 40 23 sk
Daily Mean 1.01 2,00 2,80 4.63 5.82 5.9 5.07 443 3.74% 2.32 4.33 0.73 3.32
SPRINGEURN PARK - altitude 351 feet plus 79 feet
Monthly Total b7 58 82 428 AT =175 8451195 97 68 36 20 4,148
Daily Mean 0,99 2,07 2,63 425 5.72 5.8, 4.88 4.05 3.25 2.19 4.19 0.63 3.4k

Note: The altitude in feet above mean sea level of the sites to .which the above averages
refer is given as the sum of two figures, the first representing the height of the
ground above mean sea level and the second the height of the recording instrument

above the ground.
TABLE 4
NUMBER OF DAYS WITH GALES AT RENFREW AIRPORT
O _YEARS 41956 TO 4965) :

Year Jan Feb Mer ppr Mey June July Aug Sep Qct Nov Deo gomy
Number of Days with Geles - Average wind speed near the ground mph or more_

1956 o0 0 00 0 0.0 0 00 <3 3

1957 22 80 0 0 s St e P o A BRI A BT

1958 20 .0 @ 6 <) 0 20 90 0050 000 2

1959 $ g g g g ang (e ok gt iy e iy

1960 020 0 4 0 1 g @0 g ah 0 2

1961 & 4 0.0 0 0 00 Lo g R 5

1962 L SR Sl ) e 2 000 0 00 g s e

1963 PRl e ST Rt o 0 (o T T R . R e 1

1964 Q. 0 0 60 0 (o ffstailo WU Rsie - BRG] 1

1965 1 B0 00 0 o Wi o et Ao S T R 2

40-year mean 4.6 0,8 0,0 0,2 0,4 0.3 0,0 0,0 0,2 0.4 0.2 1.0 4.5

6.13772/16/5/67/450



TABLE

NUMBER OF DLYS AND HOURS WITH GUSTS TO MPH OR MORE AT RENFREW ATRPORT
10 YEARS 1 TO

Jan Fet Mar Apr May June July Aug Sep QOct Nov Dec Year

X 1956 Days 6 i 40 ey, 2 N 6 2 ISR T 148 89
Hours 65 26 68 16 57 26 45 20 4G 50 62 4145 599

E 4957 Davs 18 6 8 2 5 1 1 6 9 5 50 MK 8,
Hoors 455 © 42 42 AR 1% 340 36 3 52 24 106 526

1958 Days 8 8 6 10 7 2 3 2 3 9 1 9 €8
Hours 50 3l 48 30 51 10 9 12 18 36 1 50 29

959 Days 3 9 2 9 Yo oh 3 5 0 6 9 13 68

1959 Hours 16 63 2" B 45 5 8 43 0. 32 . 50, 96 Al
960 Deys Mol OO TR e g e e N e T

AP Soars s 46 % 30 65 % 10 L 5o ih 3000 o
1964 Devs 543 10 0 3 6 b 5 & .30 6 3 70
Hours 3 49 49 0 22 2 23 17 21 7 24 20 3

1962 Davs 18 14 1 7 4 9 1 10 3 6 1 11 85
Hours 129 106 L 35 35 5L 1 50 27 33 1 81 556

4963 Days 9 e 5 i 0 0 2 7 M 6 7 -85
Hours 22 2l 36 40 30 0 0 6 44 38 46 24 300,

1964 Days 9 L 5 i 2 6 1 6 3 9 9 69

¥ Hours L7 33 21 7 43 D 33 L 18 8 38 33 290

1965 Days 9 3 I 6 2 6 0, 3 2 5 7 L by
Hours 39 23 11 14 8 27 ° 12 N 42 47 5 229

10'1331' myﬂ 8.3 701 507 503 5-9 3'7 20‘0- 3'7 l;..O 7"4- 505 907 68'7
means Hours 5703 43-‘0- 31 o1 26010- 30-7 2006 13-1 2001 18-7 56-6 31 07 5902 388.9

G.13722/16/5/67/150
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TABLE

HOURS WITH GUSTS TO MPH OR MORE RENFREW RT
o ) 1

YS

NUMBER OF

Nov Deg Year

Oct

Sep

July Aug

June

oo

o~ 3

Days
Hours

1956

« N

1957 ms

o
N -
-
G~ =0
-« OO
OO0 oo
-« OO
oo n.vo
OO0 <«
o0 OO

Days
1959 Hours

«— QN

-

-

24 124
6.3 ok

0.9
241

0.7
1.4

241

0.4 05
0.7

0.4
0.1

means Hours

10-year Days

G.13772/16/5/61/150




TABLE

ANNUAL PERCENTAGE FREQUENCY OF WIND DIRECTION AND VELCCITY AT

1 1956+
Wind Directions in Degrees (true)

Mean Wind Speed 350=! 20~ | 50={ 80={110- 140~{1704 200~ 230« 260-|290=}320= Al
(mph) 10 | 10| 70! 100{130 {460 {490} 220 |250 | 280 |30 |340 {Directions
0 e e e
1= 3 0'2 ooh- 0.7 ool}- 002 002 O‘; 003 007 1.0 OJ& 3.2 5.%
R 0 | 1.0 3.0 2.0[0.9] 0.8 {1.2 {142 }2.7 13.6 {1.4 |0.5 18.7%
842 0.5 | 0.8 1 4.3] 3.0{1.0} 0.9 1.6 | 2ol {Uol {40 [244 10.5 25.5%

13-’18 0.2 0.)4. 3.6 208 008 006 1 05 307 1‘."6 3'7 200 002 22‘-01%
25-34 0+] 0.410.20 04| O+ |0.210.7 0.5 {0.3 |0s4 | O+ 2.4%
32-38 O+ 0.4! O+| O+ {041 [ 0.2 {044 {0ut | O+ O+ 0.6%
39=-ub O+ O+¢| O+ | 04104 | O+ ] O+ | O+ | O+ 0.4%
L7=54 O+1i O+ | O+ 0+%
5563 O+ 0+% .
Total 13 | 2.6 [12:2] 9.413.0 | 2.6 |542 |10a4|1hts[13,6] 6ol {1k 400.0%
Notes
4. The above frequencies have been computed from values of wind directions and
speed averaged over each hour during the 410 years from 1956 to 1965.
2, Wind directions are measured in degrees from True North and relate to the
direction from which the wind is blowing. For example:
Direotion 360 degrees = wind blowing from North
" O% " = " " " E&St
. 180 » ™ » "  South
. 270 » mo » " West
3, Adding the columns of the above table vertically gives the percentage amount
of time in the year with winds from the stated directions.
L. Adding the columns of the above table horizontally gives the percentage amount

of time in the

G.13772/16/5/61/4150

year with winds in the state speed ranges.



TABLE 4D

MONTHLY PERCENTAGE FREQUENCIES OF WIND DIRECTION AND VELOCITY AT
RENFREW_AIRPORT (40 YEARS 49564 965) ,

Wind Directiona in Degrees (true)

¢ 350=| 20=| 50=| 80=}10={440=|470=| 200=!230~ |260=|290~| 320~ Al
Mean Wind Speed | 35 | "0l “70| 100 130| 160] 190] 220{ 250| 280{ 30| 24,0/ Directions
JANUARY
Under 4mph | = | @] «| «] «| =} =} =} =] =1 =} « | 30,3%
4= 2 mph 1.0 | 16] 5.0} 4.0} 17! 1ol 18] 2471 644! 8.6} 2,81 0.9 37.9%
43-2, mph 0:2 | 0.5] 3eli 243] 0.9] 144f 146] 641} 5.0] 3.9! 1.5] 044 26.6%
25-38 mph 0.1 | 0.2] 0.4 0.3] 2.4] 0.9] 0.6 0.31 0.4 L.7%
39 mph or more O+] O+ O+ O+ 0.3i 04| 041 O+ 0.5%
Total 12 | 24 Bol! 6ul] 2.8! 2.6] 3.7111.2142.4(13.2] 4.6] 144 400,0%
FEBRUARY
Under 4 mph - =) =l = o B B oot e ) 25.2%
4= 2 mph 1.5 | 2.4 6.9 Le3| 2.2 2.0 2.6] 2.6 4.9] 7.2] 2.9{ 1.3 40.8%
43~2 mph 0.4 | 0.8] 5.0] 4.0] 0.7] 0.8/ 2.6] 5.2] 4.8} 3.6] 1.7] 0.1 29.7%
25-38 mph 0.1 0.3] Oud + 0.3] 1.2} 0.8{ 0.6} 0.5] O+ 3.9%
39 mph or more + 0.2] O+! 0.1] 0.4 04%
Total 1.9 | 3.2}12,0} 8.6} 3.0 2.8] 5.5| 9.2§10.5{14.5] 5.2] 1.4 | 400.0%
MARCH
Under 4 mph - - - = - = - - v = - s 16.6%
L+ 2 mph 0.8 | 2.3] 9441 7.9 3.4| 2.3] 2.5] 2.9] 3.5 3.3} 1.9] 0.8 4. 7%
13-24 mph 0,2 | 0.3] 7.5] 9ele| 37f 1.4| 2.5 L.bf 5.0f 3.2} 1.6] 0.2 39.4%
25"38 lnph 002 1.1 001 0.1 0.6 0.6 0.‘5 0.1 3.3%
39 mph 0.0%
Total 1.0 | 2.6{16.8|48uk| 7.2] 3.7] 544| 749} 941 7.0} 3.6} 1.0| 100,0%
APRIL
Under 4 mph - - - - - - - - - - - - 20.9%
412 mph 168 | 1.7] 8etf 5ot} 1.8 1.4) 262 3.3] 741 6.9] 3.9} 1.3 by 2%
13-2, mph 0.5 | Ould 409! 4.2] 0.9] 41.0| 1.8] 4.7 6.2 5.0] 3.4! 0.3 32.4%
25-38 mph 0.1{ 0.2 + 0a1{ 0.2]{ 0.7/ 0.6 0.4} 0.2 2.5%
39 wph or more O+ 0+%
Total 1.6 | 2.1(12.2] 9.8] 2.7 2.5] 4.2| B,7113.9]12.3] 7.5| 1.6 100.0%
MAY
o o T BN R T e T T e i T R N e
)4»"‘2 mph 009 106 9.5 600 1.5 1.2 2010- 3.2 603 6.7 ‘0-.6 1.1 wtm
43-2, mph 0e1 | 0.3 5.71 Let| 0.6 Ouli 2.2] 4ob6i 6,2 6,0} 3.8 0.3 3..3%
25"’38 mph 006 0.3 003 0.6 0.6 ook- 001 20%
39 mph or more 0+ 0+%
Total 1,0 | 149{15.8[40k] 241] 146] 49| Belif1341 {1344 8.5 1.4 | 400.0%
JUNE :
Under 4 mph - - - - - - - - - - - - 17,1%
lo-12mph 0.8 2.4 Tt '0-.7 106 10‘2 2.21 4,0 802 9.1 “06 0.9 1{6-8%
13~24 mph 0.2 | Ouk} Lo3] 2.6] 0.8] 0.3] 1.8{ 5.2{ 7.9i 6.7 4.0{ 0.2 345
25=38mph 0.4 O+ 0.4 0.6! 0.6] 0,2! O+ 1.6%
39 mph or more O+ O+ 0.4 0.1%
Total 1.0 | 2.8111.5| 7.3| 2.4 | 1.5| &.1] 9.8 16.8|16.0 8.6! 1.1 100,0%
G.13772/16/5/67/150



TABLE LD (Contd.)

Wind Directions in Degrees (true)

350=! 20=| 50~| 80=]410=|140~=[170=1200~|230= {260-]290=|320~ A1l
Mean Wind Speed 10 40t 70} 100! 130] 160 190 220 250! 280! 30| 34,0 | Directions
JULY
Under 4 mph - bl E5C O BN N (SR B SR S e S R P e 18.8%
412 mph 0.6 | 1.5! 7.4{ 6.0{ 1.5} 0.9! 1.8] 3.7! 9..111.5{ 6,0/ 0.9 51.2% .
43-2 mph Oct | 0.2] 3ol) 3.5 0.2] 0s3] 11! 45| 6.3] 6.2{ 2.9] 0.2 28,9%
25-38 mph 0.4] O+ 0.4 0.2 0.,5| 0.1} 0.1 1.4%
39 mph er more 0.0%
Total 0.7 | ¢.7110.91 9.5! 1.7} 1.2! 3.0] 8.4{16.2117.8{ 9.6! 1.4 | 100,08
AUGUST
Under 4 mph - - - - - - - - - - - - 21.5%
442 mph 006 1.8 7.7 14-.5 14 Y 206 309 9.0 10 54 0.8 ll-9-1%
1 3-24 mph Oct | Oulel 2:5] 1631 Ouli} 03] 162] 4e2] 58] 7:5] 3.5] 0.3 27.5%
25-38 mph C+ O+ 0.4 0.5! 0.51 0.4} 04| O+ 1.6%
39 mph or more 0.0%
. Total 0.7 | 262}1042f 5.8 1.8] 41.6] 3.9] 8.6{15.3{18.3] 8.7{ 1.1 4100,0%
SEPTEUBER
. Under 4 mph - = 2 Z & “ 5 % - = = - 26.4%
4-12 mph 0.7 | 146} 649] 48] 1.6 2.0] 4o3| 4.3] 7.6] 7.8 3.7 0.8| 16.14%.
e 0+ | 0.5( 3.4} 2.5| 0.6] 0.6 2.3! 5.5! 4.7| 3.7 2.2 0.1 26.12‘
O+ 0.1| 0.4] 04} 0.2] 0.7} 0.2] 0.2{ O+} 1.5
39 mﬂh o nore 0.1 001 0.%
Total °l7 2.1 10.3 70&'- 2'3 206 609 1006 12.5 ‘1 07 509 009 1w.%
OCTOBER
Under hgph . | = | =) o o ol el =} = «} o} =] = | 24,68
L=42 mph 0.8 | 1.4] 7.6] 4.3{ 2,0! 2.2]| 3.2]| 5.5| 8.9| 7.6} 2.4! 0.9 46.5%
13-2, mph 0.3 | 0.2} 3.8 2.0] 0.2] 0.3] 41.l{ 7e1] 7.4 Le2i 1.5 0.5 28,9%
25-38 mph O+| 0.4] 0,41 O+| O+! 0,4 1.6{ 0.6{ 0.4 0.1 O+ 2,7%
39 mph or more O+ ; +%
Total 1.4 | 1.6[11.5] 6.4] 2.2] 2.5 4e7!14.2{16.9114.9] 3.7! 1.4 | 400.0%
NOVEMBER
o PR e (RS I SV e S [ B e N R R S e Rl
442 mph 422 | 2,0] Tali| 4e61 24} 240 ] 3.2] 2.6] 740} 7.0F 2.71 4.0 L3.6%
43-2, mph Oul- | 047! 3.5] 2,51 41} 1.0 24| 361! 54| 2.8 1.2] 0.2 23.7%
25-38 mph +! 04| 0,3 O4+] 0.1]0.3] 0.7 0.61 0.3} 0.4 O+ 2.8%
39 mph or more + O+ O+ 04%
Total 146 | 2.7[1131 Toli| 3.2 3.5 546! 64l |4344 {1064 | 4.0! 1.2 | 100.0%
DECEMBER
Under 4 mph L B T B S S e R 29.3%
442 mph 0s5 1 469] 566} 351 1091 231 3.6] 3.4 Soli| Selal 2.2 0.7 6.4%
43-2, mph 061 | 05| 3.0! 2,7 13| 0.9 244] 7.0 6.8} 3.4| 1.2] 01 29.4%
25-38 mph 0.2! 0.6| 0.1 Ol 2,0] 0.8] 0.6 0.2! O+ 4o 9%
39 mph eor more O+ Oetj Out| O+ 0.1 0.3%
Total 0,6 | 24| BoBi 6.8] 3.3 3.2 6.2[12.5113.0] 94| 3.7! 0.8 | 400.0%

9;1 3772/16/5/67/150




TABLE LE

NUMBER OF DAYS ON WHICH THE WIND SPEED AVERAGED OVER AT LEAST ONE HOUR
BETWEEN O 1 GHT CHED MPH OR_MORE

" Yeer

1956
1957
1958
1959
1960
1964
1962
1963
1964
1965

<
5

NN OWW~IF o~ lg

4.2

3e3

WWWOoOUMWoOFr W IE

2.8

(4O YRARS 1956 T0 1965)
Apr May June July Aug
1 6 3 6 1
1 2 0 1 &
N N 1 1 4
L 2 5 1 3
4 2 1 0.0
0 1 1 2 1
12 2 0 7
5 3 1 ) 2
2 6 0 2 4
) g on g 0 1
26 2.9 T 1.3 149

oo N=0ONnNNN l?

1.6

Oct Nov Dec
2 3 9
3 1 6
2 1 4
4 4 5
1 ) 1
5 1 2
L o 5
L 2 1
¢] 3 2
2 5 1

2.7 2:5 336

NUIBEROFIDURSBMO;I_!AND%?MWITHHOURLYMWDSPEBDS
OF 25 OR RT

10-year mean 19.3 13.1 13.7

410-year mean
expressed as
percentage of
average work-

ing day

Jan Feb Mar
23 1 30
Ll 7 8
1% 1 22
5 36 .0
2 11 16
18 8 18
51 39 0
10 11 17
13 1 17
13 6 9
% % %
6.2 86 Lok

6.43772/16/5/67/150

QO YEARS 7O
Apr Mey June July Aug
5 13 8 8 7
7 3 0 6 5
11 26 1 5 3
10 1 19 1 16
25 18 6 0 0
0 7 L 7 3
45 AT 8 048
21 6 grisen) 5
5 27 042 2
0 3 8 0 6
0.9 434 55 - 3.9 5.5
% % % % %
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TABLE 5

PERCENTAGE FREQUENCY OF OCCURRENCE OF VISIBILITIES LESS THAN
1,100 YARDS ACCORDING TO MONTH AND HOUR

AT RENFREW ATRPORT

Time GMT Jan | Feb i Mar | Apr!{ May | June | July Aug | Sep| Ooct| Nov| Dec | Year
o % % % % % % % % %! % % % %
OOh midnight {16.8 | 5.7 3.2 ! 0,7! 0,0 | 0,0} 0.0[/0.6} 0.7 7.1{45.3{46.4 | 5.5
- Oih 3L BT RS T 0.7 0u01 0,71 0.0]0:67 4,51 7.7115.3 1 14..8 F 5.7
02h 184 | 6.4 5.21 0,7! 0.0 | 0.0} 0.0{0.6! 2.0] 5.8}42.7]41.0 | 5.2
03h 46,8 118,0°1 5.2 10,0 100110401 0.0]4.:94 2:7).5@V42:71 938 15
oLh 16.8; 3.5{ 5.8} 0.0{ 0.0 | 0.0} 0.0|0.6| 2.7} 5.8|42.0} 7.4 | L.5
05h 4.2 2.8 4.5 ] 2,0! 0,0 0.0 0.6 43 40} 76111131 8y | 4o
06h 16.8 | 4.3] 3.9f 0.7f{ 0,0 | 4.3! 0.0{3.2}| 4.0{41.0}42.7{42.9 ; 5.9
07h 12,91 4.3! 5.8{ 0.0f 0.0 | 0.0{ 0.0{4.9! 4.7}41.0/40.0{ 7.4 | 4.8
G8h 12.3} 9.9} 5.2} 0,0} 0.0 | €.0} 0.0{4.3{ 1.3{144.6[42.0| 7.7 | 5.1
0%h 17.4} 9.9 7.71 0.7 0.0 | 0.0 0,0{0.0]| 0.042.9}44.7}42.9 | 6.3
10h 20.0 {41.3 | 4.5} 0.7} 0.0 | 0.0/ €,0{0.0{ 0.0|40.3}{45.3]145.5 | 6.5
11k 22,61 99! 3.9{1.3! 0.0 | 0.7{ 0.0i0.0{ 0.8{ 7.1146.0}20.6 | 6.8
12h noon 19.3} 8.5{ 1.9 0.0{ 0.0 ! 0.0! 0.0i0.,0; 4.3| 2.6]16.7|18.4 | 5.7
130 16,8 9.2].0.6 | 0.7] 0.0 | 0.0} 0.010.6| 0.7| 2.6[12.7{16.8 | 5.0°
14h 4.2} 741 1.3} 0.7 0,0 { 0,0{ 0.0/0.0{ 0.0| 1.9/40.71145.5 | 4.3
15h 15.5| 2.81 4.3} 0.0{ 0.0 | 0.@i 0.0{0,0]| 0.0| 0.6{40.0;16.8 | 3.9
16h 4.2} 2.8; 4.3 0,0f 0.0 | 0.0} 0.0/0.,0} 0.0| 41.9/40.0]48.4 | 4.4
17h 12.9| 431 0.6 0,0} 0.6 | 0.0] 0.0{0.0| 0.0]| 5.2]42.7}43.5 | 4.2
18h 12.9} 4.3! 2.6 0,0} 0,0 | 0.0 0.0{0.0| 0.0| 5.2}10.0]145.5 | 4.2
1%h 1664 | 744} 1.9} 1.3] 0.0 | 0.0| 0.0 0.6 0.0! 3.2{42.,7] 4.8 | 4.8
20h 184 | 5.7 3.2 4.3} 0.0 | 0,0f{ 0.0/0.0! 8.0 4.5]|14.0! 44.8 | 5.4
21h 48.71 6.4 1 2.6 i 0,7} 0.0 | 0,0! 0.0{0,0{ 0,0f 5.2|42.0f 16.4 5el
22h 175 129.2 1 4.9 0u74 0.0 '} 0:0170.0]0:0110,0] 58FA0.TH A7k 5.6
23h a6l ol 324 057} 0.0 -] -0:0:40:0 1 0:0:4:0.7-1 €.5446.0146.8° ] 5.5

Percentage Amount of Total Time in each month with
Visibilities less than 1,100 yards at
RENFREW ATRPORT
2 Fa% %% P RleeT T SR e s 3
1625 6,3 3.4 0.5 <0a 0.4 0.4 0.6 1.4 64 12,9 14 5.1

R

Note: The above frequencies have been computed from hourly observations of visibility
made during the 5 year period from 41961 to 41965.

G.13772/1.6/5/67/450



TABLE 54

VISIBILITY AT RENFREW ATRPORT DURING THE WINTER HALF-YEAR (OCTOBER TO MARCH)
THE_SUSMER HALF-YEAR (APRIL TO ER). ACCORDING TO WIND DIRECTION®
Winter Half-Year Summer Half-Year
Percentage Probability Percentage Probability
S Less than Less than Less than Less than Less than Less than
Wind 4,0 1100 2200 440 1100 2200
O seatdon yards yards yards yards yards yards
(degrees)
350-010 0.3 2.0 5.5 ” 0.0 0.0 0.4
020040 14 6.0 %o o 0.2 2.5
050-070 0.6 4.0 20.9 0,0 0.3 49
080-1 00 0.4 2.6 15.8 < Qe 0.2 3¢9
1104130 0.l 3.0 Tt 0.2 3.0
140-4 60 0.5 1.9 6.2 0.0 0.2 0.5
170490 0.5 1.1 2.5 0.0 0.0 < 0.1
200-220 0.1 0.2 0.9 0.0 0.0 0.1
230-250 0.1 0.5 1.9 0.0 <0.14 0.2
260-280 0.3 1.3 4o3 0,0 <0.1 0.1
290-310 0.2 0.4 2.6 0.0 <0.1 0.2
320-340 0.0 1.2 5.5 0.9 0.3 0.3
Calms 0.1 17.4 16.3 0.8 2.0 74

* Results derived from hourly observations during the 5 years from 1961 to 1965.

G.13772/16/5/67/150



TABLE 5B

OF DAYS WITH'FOG, "HICK FOG'AND "DENSE FOG'AT ANY TIME OF DAY®
ALR]

Jan Feb Mar Apr May June July Aug Sep Ooct Nov Dec Year
Number of Days with"Fog"- Visibility less than 4,100 yerds

1956 16 12 3 3 0 1 0 (3 7 9 10 6 73
1957 11 b 6 2 1 0 2 1 ) 5 10 12 65

= 1958 40 7 L 1 1 L 1 3 6 L 22 16 80
1959 18 12 410 3 1 3 0 0 6 3 9 12 77
196C 15 15 1 4 2 1 1 1 40748 49 58S
1964 i3 7 2 3 0 0 0 2 7 9 44 o8
1962 10 5 9 L o] 0 0 2 3 ¥ 42 4316
1963 G 43 9 2 0 2 0 3 1 L 14 1 Ia
196, 13 3 b 2 1 ] 4 1 hi: %0510 9 63
1965 12 14 3 1 050 0 2 e 5

958
40year moan.  13:2 0 9.5 55 2.2 0.6 4.3 . 0.5 24 kob T2 11.8 428 M4

Number of Days with"'l‘h}ck Fog"=- Visibility less than 220 yards

1956 3 1 1 0 0 0 0 2 0 2 % 0 12
1957 2 1 1 0 0 0 1 0 0 1 1 6 13
1958 3 0 0 0 0 0 0 0 1 1 5 7 17
1959 12 5 0 0 0 1 0 0 1 1 2 5 27
1960 2 e T e R St o 1 0 0 0 0 0 5 7 .20
1964 6 0 2 0 0 0 0 1 1 2 St U 30
41962 6 1 0 0 0 0 0 052 1 3 4 17
1963 4 1 3 (o) 0 0 0 19 0 3 7 3 22
4964 3 0 3 1 0 0 0 4 3 2 6 1 20
1965 3 4 0 0 0 0 0 1 0 6 2 1 17
10-year mean beolp 1 .8 1.0 0-1 0.1 0.1 0.1 °a6 008 1 09 Lot 2!-05 19'5

Number of Days with"Dense Fogf- Visibility less than 55 yards

1956 1 0 0 0 0 0 0 0 0 0 1 0 2
1957 0 0 G 0 0 0 0 0 0 0 0 2 2
1958 4 0 0 0 0 0 0 0 0 9 2 2 3
1959 5 L 0 0 0 0 0 0 0 0 0 5 14
1960 2 L 0 0 0 0 0 0 0 0 2 AT
1964 4 0 1 (6] 0 0 0 0 0 2 3 e
1962 4 1 0 0 0 0 0 0 0 0 2 k44
- 1963 2 0 9 0 0 0 0 0 0 1 5 2 494
1964 3 0 0 0 0 0 0 0 0 0 5 0 8
1965 1 2 0 0 0 0 0 1 Q 2 2 0 8
# 40-year mean 2.3 1.1

0.2 0.0 0,0 0,0 0,0 0% “00°0:68 2.2 2.5 B9

¢ Calculated from hourly observations of visibility made at each hour
on the hour,

6.43772/16/5/61/450




TABLE 5C

NUMBER OF HOURS® WITH "THICK" % "DENSE" FOGS AT RENFREW ATRPORT
1

Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Deo %;%1
Number of Hours with"Thiok Fog"- Visibility less than 220 yards
1956 17 3 3 0 0 0 0 & 00 42 o 49
1957 7 < 1 Q- 0 0 1 0 0 1 1 25 38
1958 2, 0 0 0 0 0 0 0 4 929 88 4%
1959 97 77 0 0 0 1 0 0 2 1 & . 8 22s
1960 15 43 0 0 4 0 0 0 0 0 44 82 1455
1964 X} 0:i 10 o} 0 0 0 1 1 i % 8 20
1962 62 9 0 0 0 0 0 0 4 3 17 3% 13
1963 22 2 7 0 0 0 0 1 O 42 8k 47 445
1964 32 0 7 1 0 0 0 2 5 M & 2 12
1965 13 0 0 0 0 0 2 0 AY 72
410-year mean 3:,.2 8.9 2.8 04 DM 04 04 4.0 4.6 18 26.1 su. 122.8

Number of Hours with'Dense Fog'- Visibility less than 55 yerds

1956 2 0 0 0 0 0 0 0 o 0 3 o} 5
1957 o} 0 0 0 0 0 (o) 0 0 0 0 5 5 -
1958 9 0 ' EHRA 0 0 0 0 0 4 L RR N
1959 1A 42 0 0 o 0 0 0 0 o} 0 33 416
1960 9 145 0 0 0 0 0 0 0 0 CBge T
41964 15 0 2 0 o 050 o 0 T 48 a8
1962 29 7 0 9 0 0 0 0 0 o} 7 25 68
1963 7 0 1 0 0 0 0 0 0 5 - 20 9 40
1964 17 0 0 c o} 0 0 0 0 0 46 o 63
1965 12 5 0 o} 0 0 0 4 0 2 8 28
10-year mean 4.4 6.9 0.3 00 0,0 00 0.0 0.4 0.0 1.3 14.4 45, 9 50.0

® Calculaeted from hourly observations of visibility made at eaoh hour
on the hourc

G.13772/16/5/61/450



TABLE 6

NUMBER OF DAYS WITH SNOW OR SLEET FALLING AT ANY TIME OF DAY AT
RENFREW ALRPORT
- 20 YRARS FROM 1946 TO 1965)

Year Jan Feb Mar Apr May June M
1946 3 5

1947 8. 16 8 2
1948 4 5 :

1949 4 5 5

1950 9 7 Sk o]
1951 9543 1 sy
1952 Ao B 3

1953 5
195k B B
1955 9. 12 6

1956 S

1957 6.4 1

1958 9il19: 0 Gl d
1959 8

1960 H 4 2

1961 8 3 1 1

1962 21k 8 5
1963 49 A Qs 2

k- 2. 679

1965 10 ] B 5
20-year
total 140 150 8 25 1 0 0

20-year
iverage 7 7 L i e 0 0

G413772/56/5/67/150
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Year
Sep Oot Nov Dec Total
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42
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TABLE 64

mmmgggmnsnmnmnogxcmgmgg
8

| RENFREW ATRPORT - Altitude 26 feet Keximum Depth = 4} inches
Depth - Inches |  0-1 T 3l 56 | 7-8 | 9-12 | Total
Winter of: = | |
1952-53 L 1 5
195354 1 . L 12
1954~55 8 5 L 17
1955-56 8 8
1956-57 1 1
1957-58 2 9 11
1958-59 7 7
1959-60 L 2 1 7
1960-64 ; 0
1964-62 10 10
1962-63 8 2 10
1963~64 1 1 2
1964~65 L 3 1 8
1965-66 5 1 2 8
Total 62 21 22 1 106
% Total 58.5 19.8 20,8 0.9 100%
BARRHEAD - Altitude 97 feet Maximum Depth = 9 inches
Depth ~ Inches 047 9 3l 5-6 7-8 9-12 | Total
Winter of:
1956-57 1 1 2
1957-58 7 & L 15
1958-59 8 8
1959-60 7 1 1 1 10
1960-61 0
1961-62 8 3 11
1962-63 3 1 1 5
1963-64 3 1 L
1964~65 8 2 1 14
1965-66 1 2 1 1 15
Total 56 13 10 0 1 1 84
% Total 69.2 16.1 123 | 0.0 1.2 1.2 100%

Ge 15772/36/5/67/150




TARLE €A (cont.)

NUMEER OF DAYS WITH SNOW_LYING AT O9H GMI AT DEPTHS
BETWEEN SPECIFIED LIMITS

| COATBRIDGE - Altitude 256 feet Maximum Depth = 8 inches
Depth - Inches |  O-1 2 3 5-6 7-8 9-12 | Total
Winter of:
1956-57 1 1
1957-58 7 3 : 1 1
1958-59 1 4
1959-60 6 2 2 2 12
1960-~61 0
1961-62 3 3
1962~63 19 3 3 8 7 40
1963-64 3 3
L 1964-65 6 2 b 12
1965-66 13 b4 3 20
Total 53 7 17 11 7 105
% Total 50.5 16,2 1642 10.4 6.7 100%
CARNWATH - Altitude 706 feet Maximum Depth = 12 inches .
Depth - Inches ;|  0-1 2 3=l 5-6 7-8 9-12 | Total
| Winter of:
195354 16 1 1 18
195L.~55 31 k4 11 L6
1955-56 33 3 2 38
1956-57 12 12
1957-£3 16 6 4 26
1958~59 2, 4 28
1953=C0 11 5 1 5 1 23
1960-61 8 8
1964-62 26 6 2 34
1962-63 13 13 40 49 85
1963-64 13 1 14
1964-65 15 14 4 1 1 35
1965-66 * - 18 4 6 1 29
Totel L 236 60 72 25 2 1 396
% Totel L 59.6 1541 1842 6.3 0.5 0.3 100%

G.13772/56/5/67/150
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TABLE

ATRPORT

)

TO

ACTUAL AND AVERAGE NUMBERS OF DAYS WITH THUNDERSTORMS AT RENFREW

GLASGOW

RS

(10

Oct Nov Dec

May June July Aug Sep

Mar

Jan Fed

Year

0
0
0
0

1956
1957
1958
1959
1960
1961
1962
1963
196
1965

410=year mean 0.4

11

11

2

7.7

0.5 0.4 0.5

1.3

1.0 1.0

O 0. 438 10,7

0.1

G.13772/16/5/67/450



AVERAGE VALUES OF RELATIVE HUMIDITY A

TABLE 8

\ND DRY BULB TEMPERATURE AT O3H, O9H,

AND 21H, GMT AT RENFREW ATRPORT
O YEARS FROM TO
Jan {Feb |Mar {Apr |May {June|{July|Aug {Sep |Oct {Nov {Dec | Year
At O3h GMT
Average Relative
Humidity per cent | 88 {87 {87 {87 |88 {89! 89| 91 M |9 {898 8%
Average Dry Bulb
Temperature °F 36.3{36.8|39.4:i42.1}46.0{50.9i53.1] 53.0! 51 .0} 47.9{41 .6]38.2] L4.7°F
At O%h GMT
Average Reletive :
Humidity per cent | 89 | 86 8! 751751791818 (878 8] 8%
Average Dry Bulb
Temperature °F 36.2{37.0140.9:46.2; 51 .7{56.7:57.9] 57.2} 5.4 49.6 |41 ,9{38.5{ 4,7.3°F
At 15h GMT
Average Relative
Humidity percent | 82 | 76 | 74 | 65| 63| 64, | 681 70} 721 77 | & | 8 i T73®
Average Dry Bulb
Temperature °F 40.0:42.2{46.7i52.0!57.6] 62,2} 62,6:62,2{59.6! 54..0{46.0{41 .4} 52.2°F
At 21h GMT
Average Relative
Humidity per cent | 87 | 84 {83 { 80| 78| 77 | 81 |8, i 86 87|88 |87 84%
Average Dry Bulb ! ;
Temperature °F 37.2!38.4:i44 .8:45.8150.9{ 56.0i57.2{56.2{53.8{49.5[42.7|39.1; 47 4°F

G.13772/16/5/61/450




TABLE 8A

PERCENTAGE AMOUNT OF TIME WITH WET BULB TEMPERATURES BELOW CERTAIN LIMITS

TO

AT RENFREW ATRPORT 0]

Jan Febd

Maxr Apr May June

July Aug Sep

Oct

Nov

Dec

Year

32°F
34°F
36°F
38°F
LO°F
42°F
LL°F
LE°F
LB°F
50°F
52°F
54°F
56°F
58°F
60°F
62°F
6L°F
66°F
68°F
70°F
72°F

or below
or below
or below
or below
or below
or below
or below
or below
or below
or below
or below

# %
22,9 25.5

33.5 374
46.6 50.7
57.4 62.0
67.4 MNM.6
D49 193
83.4 86.1
89.2 9.6
%9 95.7
99.4 99.0
99.8 100.0

or below 400.0

or below
or below
or below
or below
or below
or below
or below
or below
or below

74°F or below

G.43772/16/5/67/450

*
13.5
21.5
Aa
42.9
54.9
66.7
77.9
87.1
93.9
97.5
98.9
99.6
99.7

P
2.3

4.8
10.6
18.0
29.8
42,6
57.8
7244
84.5
92.9
974
9.9
99.6

100.0 100.0

%
0.2

0.8
2.2
4.8
9.5

16.8
26.6
39.7
5.7
70.0
8.3
89.4
92
97.7
99.2
99.8
9.9
100.0

%
0.0

0.0
0.0
0.1
0.5
1.7
k.5
9.6
1.4
37.5
53.7
69.3
81.5
90.4
%8
97.2
98.7
99.6
- 99.9
99.9
99.9

%o
0.0
0.0
0.0
0.0
0.1
0.1
0.5

1.6

5.0
11.6
25.4
L3.5
62.7
77.5
87.9
93.6
974
98.9
9.4
99.7
99.8

%
0.0

0.0
0.0
0.0
0.4
0.4
0.9

2.7 )

5¢4
10.9
23.9
L33
61.9
77.5
88.9
93
97.6
9.2
99.7
99.8
99.9

100.0 100,0 100.0

%.
0.1
0.3
0.6
14
1.9
3.6
6.7

11.6

19.8

32.8

50.8

67l

82.9

92.4

97.0

%
2.3

b3

6.6

9.8
14.2
20.6
30.2
L34
5641
67.5
77.2
86.4
92.9

99.7

99.1.100.0

99.7
99.9

1w.o

%
9.0

12.9
18.3
25.3
34.5
4.8
57.1
70.9
83.6
92.0
95.9
97.9

%
17.0

25,2
335
45.3
58.0
66.4
75.5
8.3
Na
96.5
9.9
99.8

99.5 400.0
9.7 108.0

%
7.8

‘4447
16.6
22,4
28.4
3.7
42.4
50.1
58.7
67.1
5.0
82.8
89.5 .
9.2
97.2
98.6
994
99.8
99.9
99.9
99.9

400.0



TABLE 8B

ABSOLUTE HIGHEST VALUES OF WET BULB TEMPERATURE AND HIGHEST VALUES OF
WET BULB_TEMPERATURE ASSOCIATED WLTH RELATIVE HUMIDITIES O
100 PER _CENT EXTRACLED FROM HOURLY READINGS OF WET BULB
TEMPERATURE MADE AT RENFREW ATRPORT DURING THE
10 _YEARS FROM TO 1955 =
DEGREES FAHRENHELT

Absolute Highest Highest Value of
Value of Wet Wet Bulb Temperature

Bulb Temperature Associated with Relative

°F Humidity of 4100 per cent
F
January 54 Sk
February 52 52
March 58 54
April 58 56
May 66 58
June T4 (3N
July T 66
August T 66
September 68 66
October 62 62
November 58 58
December : 56 56
Year T 66

TABLE

MONTHLY AVERAGES OF READINGS OF MEAN SEA LEVEL BAROMETRIC PRESSURES
IN MILLIBARS AND INCHES RECOEED AT RENFREW !GLASGOWE ATRPORT AT

03 HOURS GREENWICH MEAN TIME ON EACH DAY DURING THE 30 YEARS

FROM 1931 _TO 1960

millibars equivalent in
inches
January 1010.8 29.85
February 1013.0 29.9
March 101[4-.0 2909“
April : 1N 4.1 29.95
May 1016.1 30.00
June 1014.,8 29.97
July 101 2.4 29,90
August 1012.8 29.%
September 1013.3 29.92
October : 101 205 29090
November ' 1010.5 29.8y
December 1009.7 29.82
Year 1012.8 29N
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\_/45 Average Annual Rainfall
Kilmaurs (inches) 1916-50 \
NOTE: Rainfall measuring stations often remote from
| places shown by dots on map. Exact N.G.R positions of rain gauges are given in Tables | and |A
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Fig 2. SOLAR CHART FOR GLASGOW Latifude 56°N



