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THE INTER-RELATION OF WIND DIRECTION AND
CLOUD AMOUNT AT RICHMOND (KEW OBSERVATORY).

1. The following investigation was undertaken 'in o'rder.to
determine whether any definite relation between wind-direction
and cloud amount could be established, and.furthe.r to c.letermine
the frequency of the clearing of the sky at night with winds from
different divections. The most casual observer has noted the
frequent clearing-up of the sky after sunset, in Autumn, with
W. or S.W. winds, but hitherto no arithmetical measure of the
frequency of this phenomenon has been available. It was
thought that an estimate of the frequency of this night-clearing
of the sky might be of some use to the forecaster who wished to
predict the cloud amount.

9 The observations of wind and cloud at Richmond, for the

years 1899-1913, for 10 h., 16 h., and 22 h. were used in the

construction of the following tables. A table was constructed
for each of these hours of observation for each month. In these
tables, the columns represented wind directions, and the rows
cloud amounts 0 to 10, so that each compartment represented
a definite cloud amount associated with a definite wind direction.
Each observation of wind and cloud was represented in the table
by a dot in the appropriate compartment. These dot-diagrams

~ were found to be rather instructive, and the distribution of the

dots in the tables for the separate hours of observation showed
very clearly, even at a casual glance, the diurnal changes in cloud
amount. But for convenience in reproduction the dots in each
compartment were replaced by the total number of the dots,
and a further abridgment was obtained by reducing the number
of classes of cloud amount, substituting the usual code figure for
the state of the sky. In this notation—

0 represents cloud amount 0 or 1

1 " 1y 'y 2 or 3
2 PR iR 99 4. 5, or 6
3 ’ e . 7 or 8
4 I = 9 or 10

Fog frequencies are represented in a fifth class.

: It w_ﬂl be seen from the tables that the total number of observa-
tions in any month differ for the differgnt hours of observation.
This is due to some observations mot having been made. The
tables contain all the available observations for each hour.

.‘3. An expmination of the tables shows that November,
ecember, January, February, and March can be grouped
ether in a well-marked winter type, which shows little change
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in the frequency distribution from month to month; while May,
June, July, August, and September can be grouped together in
a summer type. April and October represent periods of
transition, the latter in particular representing a very rapid
change from summer to winter, while the former represents a
slower change.

The first outstanding feature of the tables is the frequency of
S.W. and W. winds, which form about 50 per cent of the total,
these winds being due to the passage of depressions across the
British Isles. The second outstanding feature is the very strongly
marked increase in the number of skies represented by 0, in the
tables for 22 h. The last columns of the tables show that the
frequency of the sky 0, is about 3 times as great at 22 h. as
at any other hour of observation during the ‘‘ summer ’ months,
and nearly twice as great during the ‘‘ winter’’ months.
Generally speaking, the sky is less frequently clear at 16 h.
than at 10 h., but by 22 h. the very marked improvement
already mentioned has taken place.

4. Let us consider first the “‘ winter’’ months, November to
March. The cloudiest of these is December. The winds which
are associated in general with the near approach or passage of a
depression, i.e., SE., S., and SW. winds are predominatingly
overcast by day, though they show rather less cloud by night.
N., NE., and E. winds are also predominantly overcast by day,
and nearly so also by night. It will be noted that winds having a
Westerly component are on the whole less cloudy than those
having an Easterly component, and at the same time they show a
much stronger tendency to clear up at night. A striking feature
brought out by the tables is the relative infrequence of half-
clouded skies at night. It appears that in general if the sky is

half-clouded during the day it will either clear up or become

completely overcast by night.

The April observations show no considerable deviation from the
winter conditions by day, but the 22 h. observations show a
much more marked tendency to clear up at night. SE. and S.
winds, which during the winter months give very cloudy skies
for all the hours of observation, now show a well-marked tendency
to clear at night.

‘e

5. May marks the beginning of the “ summer *’ type. There
is a striking decrease in the frequency of overcast skies, for all
hours of observation, and a considerable increase in the number of
clear skies at night, for all winds.

But with winds having a Westerly component the number of
cases of mnights with cloud amount 2 to 8 is fairly con-
siderable, except in September. It is probable that during the
summer months the mean cloud amount, and also the frequency
of cloud amounts 2 to 8, would be less at midnight or 1 a.m. than
at 22 h. In winter the clearing of the sky takes place soon
after sunset, but possibly in summer, on account of the greater
heating effect of the sun by day, the clearing of the sky does not
take place for some hours after sunset.
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6. It is instructive to consider each wind direction separately.

N. winds are generally cloudier in t.he afternqon than in

- :]thnmorningg, but less cloudy at nlg‘ht. than in the day.

The night clearing is gshown at all times of the year,

but is very slight in December, and rather strongly
marked in summer. ; :

(b) NE. winds are very cloudy at all times, but are slightly
less cloudy by night than by day.

(¢) E. winds are very cloudy in November, December, and
January, when they show no appreciable decrease of
cloud at night. In February they begin to show a
decrease in cloudiness, which is continued into the
summer months. From ' April to September the
number of clear nights exceeds the number of cloudy
nights with these winds, August being the least cloudy
of all the months.

(d) SE. winds are very cloudy for all months, but they show
a slight tendency to clear at night from February to
September.

(e) S. winds are also very cloudy for all months, and only
show a marked improvement at night in September.

(f) SW. winds are generally cloudy, as they are associated
with the passage of depressions. The improvement
at night is appreciable for all months, but is very
considerable from July to October.

(g9) W. winds are very cloudy by day, from March to
September, but considerably less cloudy by day during
the winter months. The increase in the number of
clear skies at night is very marked in August and
September.

(h) NW. winds are very cloudy by day at all times of the
year, and are least cloudy in January and February.
The decrease in cloud amount by night is appreciable
at all times of the year.

The most striking cases of diurnal changes in cloud amount
are shown by:—

(1) E. winq.s, particularly during August.

(2) SW. winds from July to October.

(3) W. winds during all months, particularly during August
and November. '

i. The direct application of the results described above, to the
foreqast{ng of cloud amount, is not perhaps a simple matter, as the
prhcatwn of statistical results to a concrete example always
femandx_s great caution. But th_ey can be of considerable aid in
woym g cloud amount' by night when taken in conjunction
ti:m & ; t'ialynoptlc chart of the day, and carefully made observa-
i l.: go' _ge clolﬁds. It is possible to forecast the wind direction
&irectionsllmsr;e: accuracy some time ahead. When the wind
below f;lr.the“ B fO_recasted', an examination of the tables given
wind dine t month in question will show whether that particular

1rection tends to give clear skies at night. TFor most wind
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directions at all times of the year it is found that the observed
cases fall into two well-defined classes of clear, and overcast skies,
and the relative proportions of these classes gives an a prior
probability for a clear sky for the night in question. The fore-
caster can determine from an examination of his syfloptic chart
whether the approach of a depression, or some other barometric
change, gives a certainty of an overcast sky at night, but if there
i1s no such indication on the synoptic chart, he can at any rate
conclude that there is some probability of a clear sky. A careful
examination of the nature and apparent thickness of the cloud-
Jayer will as a rule enable him to decide whether the sky will
clear or not after sunset. If the afternoon cloud is not dense,
it will as a rule dissipate at night, whereas a dense layer of
stratus will in "general persist, or, if it clears, it only does so
some hours after sunset. With practice it becomes possible to
acquire considerable facility in forecasting even the length of the
clear intervals at night.

8. It will be noticed that during the winter in particular, winds
on the Kast side of the N.S. line give very cloudy skies at Jhich-
mond. This fact gave rise to some doubts as to how far the
apparent cloudiness at Richmond might be due to the effect of the
gathering up of the smoke of London by such winds. In order
to decide this a comparison of the cloud frequencies at Richmond
with those at Greenwich, was carried out for the months of
January and July, which can be regarded as typical of the winter
and summer months respectively. If London has any consider-
able effect on the cloudiness of Richmond with Easterly winds,
then it might be expected that with E. winds Richmond would be
cloudier than Greenwich, and with W. winds Greenwich would
be cloudier. The Greenwich frequency tables are given below
for the months of Jannary and July, for the years 1903-1912.
Only ten vears of Greenwich observations were reduced, owing
to the difficulty of finding time to do the work. 1In order to
compare the Greenwich figures with those for Richmond, it is
necessary to inerease the former by 50 per cent. The tables are
here given in their original form for 10 years, and it is left to the
reader to allow for the different periods of time covered by the
observations for the two places. The comparison of the two sets
of tables may be briefly summarised as below : —

(a) In January Greenwich is on the whole less cloudy than

; Richmond, but the differences are not very marked.
During the day Greenwich is less cloudy than R.ch-
mond with E. winds, and cloudier with N., NE.. and
N.W. winds. At night the only distinet difference
between the two places is shown by SW. winds, with
which Greenwich is less cloudy than Richmond.

(b) In July Greenwich is again on the whole less cloudy than
Richmond. With N., NE., and E. winds Greenwich
is cloudier than Richmond by day, and less cloudy by
night. Greenwich is also the less cloudy of the two
stations by night with SW. winds.

16356 A2
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fhe differences between the two stations are not always in the
ok gng  would Have anticipated, but they are never

; sreat to be of importance. But the differences which
ot to be accounted for simply as the effect of London
resemblance between the two sets of tables is

m justify the application of a forecast of clo
ichmond also to the Thames Estuary. i

ency of fog is also shown in the tables, but little
n this point. It will be noted, however, that
foggiest month, and November comes second to it.
- hopes to return at a later date to the further con.
the questions raised above, and in particular to
ibution of cloud frequencies at-Richmond with
me central European stations.
basis of the clearing of the sky at night will be
er by Sir W. N. Shaw in Journal Roy. Met. Soc.,
., also reproduced in Forecasting Weather,
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