A CENTURY OF IRISH SUMMERS

I. McNeill, Cookstown, Northern Ireland

In May, 1880, the Observatory at Armagh first recorded sunshine data, so the
summer of 1979 was the one-hundredth in which all the main elements of weather
(sunshine, temperature and rainfall) have been recorded. This article looks back at
this century of Irish summers; the best summers are listed, trends over the 100-year
period are investigated, and some attempt is made to explain the character of our
summer weather.

A Summer Index

Some years ago Davis (1968) proposed a means of weighting statistics of rain-
fall, sunshine and temperature to produce a measure of weather “goodness” suitable
for the summer season. In a recent article (McNeill 1979) I proposed amendments to
the Davis index producing the formula:

I=T + 28 —2.5R
where T=mean daily maximum temperature (°F)
' S=mean daily sunshine (hours)
R=mean daily rainfall (mm)

Table 1
The index I for the best twenty months at Armagh, 1880—1979
Month Year 1 Month Year I
I August . 1947 88.5 11 July .. 1934 80.4
2 August e 1976 86.2 12 June e 1889 80.2
3 June . 1940 84.5 13 August e 1880 79.9
4 June .. 1949 83.6 14 June ... 1925 79.3
5 July . 1955 82.5 15 June e 1930 78.9
6 August .. 1899 81.7 16 June .. 1932 78.7
7 June 1957 81.3 17 May 1896 78.4
8 June .. 1921 80.7 18 August .. 1911 78.3
9 June .. 1895 80.6 19 July .. 1977 78.2
10 June ... 1975 80.4 20 June .. 1939 78.1

Best Twenty Months. Using this formula the “top twenty” months at Armagh
since May, 1880, have been listed in Table 1. This list contains the months of May
once, June eleven times, July three times, and August five times. As we will see later, on
long-term average June is our best month, but August’s mean position is inferior to
July’s. It is therefore quite a feature that August should be exceptionally good more
often than July, and indeed that Augusts occupy the two top places of the Century.

Measuring the Summer Season. Davis originally evaluated his index for the
June-August period, but I propose to use the following more extensive scheme (admit-
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tedly more complicated). Compute the index I for each month of the summer season.
From these calculate a weighted mean, <I>, with weight 3 for each of July and
August, 2 for June and 1 for each of the next two best months. These “next two” are
normally May and September, but sometimes April and October come into the
reckoning.

Table 2
The index <I> for the best twenty summers at Armagh, 1880—1979

Year <I> Year <I>
I I9II 75.8 11 1977 72.0
2 1976 75.0 , 12 1893 71.9
3 1975 75.0 13 1906 71.8
4 1959 74.5 14 1887 71.7
5 1933 734 ’ 15 1919 7.7
6 1955 73.0 16 1969 71.4
7 1899 72.9 17 1914 71.0
8 1947 72.7 ) 18 1940 71.0
9 1968 72.4 19 1935 70.9
10 1949 72.2 20 1921 70.7

The Best Twenty Summers. Table 2 lists the twenty summers with the highest
value of <I> since 1880. Note that each decade is represented by at least one year.
The longest “gap” is between 1921 and 1933. The recent grouping 1975-76-77 is the
only three-year sequence. As would be expected, many of the top twenty months coin-
cide with the top twenty summers, but note the high position of 1959, yet without any
single outstanding month. Again, as would be expected, the top summers had good
weather extending over several months:

1911  Good weather May-September, especially notable for sunshine.

1976 Good June-August, August exceptionally fine.

1975 Good May-August, especially notable for dry, sunny May and June.

1959 Good May-mid October; exceptionally long duration of good weather.

1933 Good June-September; September especially fine.

1955 Good only July and August, but both months very fine; July exceptionally
sunny (in fact, just one day’s heavy rain pushed July, 1955 down from 2nd to
5th place in the “top twenty” months).

1899 Good weather mainly June and August, the latter exceptionally sunny and hot.

1947 Earns its position almost entirely on the strength of an exceptionally fine
August, the best of the century. (The heat and enervating weather of this month
were partly blamed for the widespread polio outbreak in the late summer).

1968 Fine June, July, August. An exceptional summer in that Ireland was the fine
spot of Northern Europe and the N.W. of Ireland experienced the best
weather.

1949 June and early July especially fine, but fine at times right through May-
September.
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The Mean Weather over the Century

Figures 1(a)—(d) give the mean values over 100 years of the amounts of rain-
fall, sunshine, and temperature for the months April to October.
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Figure 1. Mean values over 100 years (1880—1979) for each of the summer months
of the amounts of (a) rainfall (mean monthly total in mm), (b) sunshine
(mean monthly total in hours), (c) temperature (mean daily maximum),
(d) sunshine (mean monthly total as percentage of total possible).

Rainfall. (Fig. 1a). The high August peak reflects the more intense convective
activity in the post-midsummer period. This is probably more marked at an inland
station like Armagh and coastal regions may show a “flatter” graph. September is
relatively favoured between the Summer’s convection rain and the more vigorous de-
pressions of Autumn.

Sunshine. (Figs. 1b, d). The high May peak is characteristic of N.W. Britain.
Figure 1d highlights the marked deterioration in July, followed by a recovery in
August. This is partly because the circulation pattern in July is more favourable to
westerly, cloud-bearing winds. The early Summer has more variable winds with spells
of easterly, sunny weather. August seems to have a propensity towards long, fine spells,
admittedly only in very occasional years. More often it is a case of August being more
unsettled than July, but this allows for more sunshine between the showers than would
be the case in the more settled, dull humid weather of a typical July.

Temperature. (Fig. 1c). The peak in July is typical of most of Europe. It is
possible that some coastal stations of Ireland might peak in August, as the sea is so slow
to heat up and so it usually is not at its warmest until later in the summer.
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Figure 2. Mean values over 100 years (1880—1979) of the index I for each of the
summer months.

Index. (Fig. 2). June comes out on top. Clearly July and August, in spite of top-
ping the temperature figures, are too dull and comparatively wet to compete. May,
although beating June for high sunshine and low rainfall, yet starts from too low a
temperature level, and comes fourth.

Without doubt, June is Ireland’s best holiday month. Perhaps sea bathers might
find warmer water in August, but even in August sea-bathing around most of Ireland
is a “hardy” experience. For touring, walking, horse-riding, boating, all activities for
which Ireland is renowned, June is the ideal month. I would say, without hesitation,
that Irish school holidays should change to allow Irish people to take their holidays in
June, at home in Ireland!

Extreme Months. Table 3 lists the twenty driest and the twenty wettest months
of the Century under consideration. It should be noted that dryness is by no means
confined to the summer. Likewise, Table 4 lists the twenty sunniest and the twenty
warmest months of the century. Here it is worth noting the mediocrity of the 1960’s,
with not one summer month featuring among the favourable extremes. Table §, finally,
shows those months from April to October during which extreme values of the three
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Table 3

The twenty driest and the twenty wettest months, Armagh, 1880—1979

Twenty driest Twenty wettest
January 1 1881 January 1 1948
February 6 1888, 1891, 1895, 1932, May 1 1916
1934, 1965 July 4 1880, 1896, 1931, 1936
March 2 1929, 1953 August 7 1889, 1892, 1905, 1912,
April 3 1936%, 1938, 1954 1928, 1930, 1956
May 1 1895 September 2 1946, 1962
June 3 1889, 1921, 1942 November 1 1890
August 2 1940%, 1976* December 4 1914, 1919, 1929, 1978
September 3 1894, 1933, 1972
November 1 1945 * tied for 2oth place
Table 4

The twenty sunniest and the twenty warmest months, Armagh, 1880—1979

Twenty Sunniest
May 8 1881, 1882, 1896, 1901, 1905, 1935, 1946, 1975
June 9 1887, 1895, 1905, 1925, 1930, 1939, 1940, 1949, 1957
August 3 1899, 1947, 1976
Twenty Warmest
June 4 1887, 1940, 1949, 1970
July 9 1901, 1911, 1921, 1933, 1934, 1955, 1971, 1975, 1976
August 7 1880, 1899, 1911, 1947, 1955, 1975, 1976
Table 5
Extremes of rainfall (in mm), sunshine (in hrs) and monthly mean of daily maximum
temperature (in °F) for the summer months.

Driest Wettest Sunniest Dullest Warmest Coldest

April ... 2mm 132mm 22I.6hrs. 49.rhrs. 58.7°F  49.4°F
1938 1961 1902 1937 1893 1922 1941

May ... 6mm 156mm 254.1hrs. 105.7hrs. 64.1°F  54.5°F
1895 1916 1901% 1906 1959 1923

June ... Smm 143mm 263.7hrs. 94.0hrs. 70.8°F  59.3°F
1942 1897 1887 1923 1940 1907 1927

July ... I4mm 180omm 217.8hrs. 65.0hrs. 722°F 61.5°F
1898 1896 1955 1957 1955 1883

August ... I4mm 179mm 245.5hrs. 72.xhrs.  73.8°F  59.9°F
1940 1892 1947 1912 1947 1912
1976

September .. 3mm 166mm 17L.1hrs. 70.9hrs. 66.6°F 57.0°F
1894 1962 1906 1962 1959 1918

October ... 22mm 144mm 146.8hrs. 41.9hrs. 61.0°F 49.6°F
1951 1966 1891 1946 1969 1896

* See Postscript
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basic parameters rainfall, sunshine, and temperature were recorded during the
century. This list of records goes without further commentary.

Secular Variation over the Last Hundred Years

Table 6 records mean values for the four 25-year periods making up the last
hundred years. It must be noted that in this case the summer index <I> has been
calculated from the mean index I with weights 1, 2, 3, 3, I for the months May-
September and that the occasional inclusion of April or October has not been con-
sidered. For the secular variations this approximation has no effect on our conclusions.

Temperature. There was a marked rise in temperature from the 1905-29 period
to the 1930-54 period. Most months have fallen off slightly in the most recent period,
but October maintains a steady ,warming. Every month in 1955-79 was warmer than
in 1880-1904. This could be “real”, but could feasibly be put down to increasing
shelter at the Armagh site and/or perhaps to increasing heat produced by modern
urban life.

Sunshine. May exhibits a considerable variation, although always maintaining
its top position. July has been markedly inferior in the last fifty years compared with
the previous fifty. October shows a steady decline, in marked contrast to its tempera-
ture increase.

Rainfall. July’s record is quite remarkable; such movement must lie outside
random fluctuation, and suggests strongly that the character of July weather can get
into dry or wet “grooves” which last for several years. September also fluctuates, and
it may be worth noting that its variations are in phase with July’s.

Index. If we should expect 25-year means to iron out variations, this does not
seem to have happened, and all months show considerable movement. April, May,
June all peaked in the 1930—54 period, yet in the same period July and September
were at their poorest, in July’s case so poor as to go below not only its close rival
August, but even below May! Yet in 1905—29 July beat June to top the poll!

Are Summers Getting Worse?

No, summers are not getting worse. No long-term trends of any significance
emerge from all these data. The most recent quarter-century, in fact, ended up best
of the four, but the combination of features producing this (slight overall warming +
marked relative dryness of July and August) shows no real evidence of being per-
manent.

The idea that summers in the past were much better is little more than a folk-
myth, a sort of conversational ritual. Even in 1978, a poor summer following three of
the best summers of the century, folk could be heard moaning “We haven’t had a
decent summer for years”.
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Table 6

Mean values of temperature, sunshine, rainfall, index I, and summer index <I>
per 25 years and per 100 years.

Daily Mean Max. Temperature (°F)
1880—1904 1905—29 I1930—54 I1955—79 Century

April 53.5 52.9 54-4 54-4 53.8
May 58.9 58.9 599 59-5 59-3
June . 64.5 63.4 65.1 64.8 64.4
July 65.8 66.1 66.3 66.7 66.2
August 65.0 65.1 66.3 66.2 65.6
Septembér . 61.4 61.3 62.0 62.0 61.7
October . 53.9 54.8 55.8 56.4 55.2

Monthly Mean Sunshine (hrs)

April 144* 151 142 143 145
May L 181 168 182 170 175
June 165 167 166 166 166
July 140 146 123 131 135
August 130 135 131 135 133
September 117 119 108 105 112
October .. 91 87 85 80 86

* April, 1880, not recorded

Monthly Mean Rainfall (mm)

April 54 55 51 58 54
May 62 64 55 63 61
June 63 61 64 64 63
July 79 68 92 63 76
August .. 92 93 82 78 86
September . 72 61 75 65 68
October e 68 75 83 8o 76
Mean Index I
April 58.6 58.4 59.6 59.1 58.9
May 65.6 64.6 67.2 65.4 65.8
June . 70.2 69.5 70.8 70.5 70.2
July e 68.4 70.0 66.8 70.1 68.8
August 66.0 66.3 68.1 68.6 67.2
September . 63.2 64.2 62.9 63.6 63.5
October 54.3 54.3 54.6 55.1 54.6

Summer Index <I>
67.2 67.7 67.6 68.6 67.8
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The Synoptic Pressure Pattern and Irish Summer Weather

The accompanying weather-map (for June 26th, 1979; Fig. 3) illustrates the
“text-book” pressure distribution of the summer season. The dominant features are:

a) the Azores anti-cyclone, with a ridge towards the Continent,

b) a sequence of depressions moving eastwards at about 60°N, with associated
fronts bringing changeable weather to Ireland.

ATLANTIC WEATHER—Noon, June 26

Figure 3. Atlantic weather map for noon, June 26, 1979 (by courtesy of Her Majesty’s
Stationery Office).

If this basic pattern were to persist, periods of dull wet weather would affect
Ireland every second or third day. Between these rain-belts, weather would vary con-
siderably, depending on the details of frontal movement. It may remain cloudy and
miserably cool; showery conditions are frequent; sometimes it may become sunny for
a “pet” day or two. Only in the sheltered S.E. might there be occasional warmer days.

Poor summers like 1954, 1965, 1967, 1974, 1979 can be attributed to persistence of
this basic pattern.

Thankfully, variations on the theme do occur. Indeed in some years to such an
extent that the whole character of weather alters. It is difficult to classify the variations,
but there are two broad categories:

1. High-pressure variations, mostly giving drier weather.
2. Changeable weather patterns, other than the basic “progressive” westerly

pattern described above.
High-pressure Variations
I. A northward surge of the Azores high, often as a ridge towards England, or
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as a general northward bulge sometimes occurs. In recent years, this has been quite a
feature of July weather, and accounts somewhat for the relative dryness of that month.
Winds are W. or S.W., bringing warm, humid air over Ireland. West and southwest
coasts remain dull, misty often drizzly. More sheltered areas may see some sun, and
the southeast can become sunny and very warm. The extreme north may remain in
the regime of the Atlantic fronts, and continue unsettled, although amounts of rain
will decrease.

2. An anti-cyclone may occur to the West of Ireland. Air is drawn over
Ireland from the northwest with a long fetch over the cool ocean. Most of the country
remains cloudy, with the possibility of day after day of miserably cool conditions. One
might expect the southeast again to be favourably sheltered, but on holiday in Bray in
July, 1965, I was disappointed by continuing cloud-cover in such circumstances.
Probably the southwest is likely to have the best weather. In the north, especially near
the coast, chilly showers are probable. Altogether, a very unfavourable variation, and
many of the unmemorable summers of the ’60’s can be put down to its frequent re-
currence.

3. An anti-cyclone may position itself so as to give winds over Ireland from
between N.E. and S.E. Here at last is the situation that gives all of Ireland that which
she awaits every summer, ie. the long, summer days with unbroken sunshine and
soaring thermometers. Perhaps it is worth noting three sub-classifications:

a) The northward surge of pressure in 1) extends right over the British Isles
to form a separate high cell over or near Scotland. Thus a large mass of air from west
of Spain is carried over us; already warm, the air mass is heated further as soon as its
original cloudiness dissipates, and a classical heat-wave has begun. Examples are the
brilliant July of 1955, June 1957, early July 1977.

b) Pressure high over southern North Sea, or neighbouring areas, carrying air
from the hot continent over the British Isles. Winds may be quite fresh southeasterly,
but a strong ridge towards Ireland may lower the wind-speed and allow great heat to
develop. For instance, the highest temperature of the century in the Northern Ireland
counties was recorded in Co. Fermanagh in late June, 1976, in such conditions. How-
ever, Ireland is rather on the fringe of the high pressure domain and if Atlantic troughs
move in, the heat may collapse in heavy thunderstorms.

c) Pressure high to the north or northwest of Scotland, giving winds from the
N.E. or E. and prolonged sunshine. Temperature levels are not quite as high as in a)
and b) above, as the air source is from Scandinavia or even the Arctic, but nevertheless
70°F would normally be reached from May to mid-September. Most years produce
some spells of this type in the April-June period; it is much less common later in the
summer, nevertheless the prolonged sunny weather of August 1968, and again of
August 1977, was of this type. 1968 was remarkable in that the high pressure to the
N.W. of Britain was counterbalanced by low pressure over Belgium. Thus, while
Ireland had one of its best summers (and Donegal probably the best of the century),
our London cousins experienced miserable, often very wet, weather. Indeed, the
summer index for Armagh exceeded the index at Kew. (Kew’s average is about 78;
i.e. higher than the maximum for Armagh, 75.8).
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Changeable Weather-patterns (other than the basic type described above)

i) Blocking high pressure, over, say, Denmark, with complex low pressure
system to the west of Ireland. Frontal systems swing northwards over Ireland, giving
belts of heavy rain, with a distinct likelihood of thunder. Generally quite warm, as the
source of the air may be far south.

ii) Shallow, slow-moving depressions over or near Ireland. Winds light,
direction dependent on precise pressure pattern, which may be quite complex. Usually
showery, perhaps with very heavy afternoon downpours. Coastal regions may escape
these, and have sunny quite warm weather.

iif) Deep depressions near Ireland, perhaps slow-moving but also quick,
vigorous affairs more typical of winter like the violent “Fastnet” storm of August, 1979.
Weather very unsettled, givings wind and rain, or heavy showers. The worst weather
of the summer season!

iv) Depression over the North Sea, drawing air from the North, possibly
straight from the Arctic. Usually in conjunction with high pressure over the Atlantic,
which may save Ireland by giving broken cloud, and only a few showers. But if the
depression is deep enough, bitterly cold, cloudy weather may result as in early July,
1978. Of course, in April and May this situation will give true wintry weather, such as
the atrocious snow and frost of early May, 1979.

Using my own rather incomplete weather records, I have attempted a break-
down into these various pressure patterns for the months of June to August of the
five years, 1975—1979, which include the very good weather of 1975, 1976, 1977 and
the poor summers of 1978, 1979. The results of this analysis are shown in Table 7
where the figures refer to the number of days in each category.

Table 7

Distribution of types of summer weather, June—August, 1975—1979

1975 1976 1977 1978 1979

Basic changeable, westerly 26 16 28 28 35
High pressure:
1. W. to S.W. muggy, rather cloudy 16 14 3 6 12
2. N.W. cool, often dull 12 18 5 17 12
3. N.E—S.E., very sunny 13 17 21 6 5

Other changeable:

i) Complex low to W. 5 11 6 3 6

ii) Shallow low near Ireland 4 2 8 4 3
iif) Deep low near Ireland 2 o 5 6 6
iv) Low to E. 3 1 7 6 3
Unclassified 11 13 9 16 10
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Our best weather is inevitably associated with pattern 3 above. However, large
“doses” of 1 mixed with recurring 3 are typical of our best summers. Poor summers
are those where the basic, westerly pattern predominates, or where variations are un-
favourable. For instance, the combination of the basic pattern with 2 is especially
hopeless, made all the worse by the impotence of the anti-cyclonic interludes in pro-
ducing any fine weather. It is also necessary to add that much depends on a somewhat
intangible “mood” of the weather. For example, 1975 does not appear to show enough
favourable situations to justify its position as 3rd best summer of the century. But in
1975 the normally unfavourable basic pattern gave mixed, but often quite good
weather: of 26 such days in the June-August period, about half scored 70+ on the
index scale. Compare 1978 when only 6 days out of 28 scored as high. The high-
pressure of type 2 in 1975 gave mostly warm, reasonably sunny weather, quite un-
typical. This is partly explained by the precise detail of the pressure pattern, which
drew air from the northwest on a fairly tight curve so that its origin was probably un-
usually far south, say from west of the Azores. But it was characteristic of 1975 that
the weather never really broke for the four months May—August; it just seemed to
“want” to remain settled, irrespective of the pressure pattern.

' Conclusions

From the many aspects of our summer weather under analysis in this article,
the following points are made in conclusion: —

I. June is, on average, our best month.

2. Although individual years show considerable variation from long-term
means, there are some characteristics of very frequent occurrence, e.g. the marked fall
in sunshine from June to July, and the partial recovery in August.

3. There is no clear evidence of any long-term trend in our summer weather.
The idea that summers were better in the “good old days” is a myth, indeed, 1975-
76-77 was the best set of consecutive summers of the century.

4. Weather does appear to get in a “groove” and for a period of several years
a certain month may behave untypically. For example, at present July is in a “drier
than normal” mood. In the 19 years since 1961 only three July’s have been wetter
than the average over the century, yet in the preceding s5-year period, 1956-60, all
July’s were wet.

5. Ireland has no right to expect “Mediterranean” summers. Its situation be-
tween the Azores high and the Atlantic depressions ensures a fairly steady run of dis-
turbed weather. Only if the westerlies break down does really fine weather ensue, and
then for a few days the sun beats down, and we throw off our coats and laze in the
heat.

I would like to thank the Observatory at Armagh for access to their records
and to thank personally the Director for his considerable assistance in the construction

of this article.
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Postscript

Shortly after this article was completed, it was realised that there were some
gaps in the sunshine records, more particularly in the early years. These gaps are not
serious enough to invalidate the general conclusions, but the following amendments
should be noted:

Table s—The sunniest May should almost certainly be May, 1882 with a total
approaching 280 hours.
Table 6—The 1880—1904 sunshine averages would require small increases. Although
only estimation is possible, the data would suggest:
April May June July August September October
144 185 168 141 132 119 92
The 1880—1979 sunshine averages require little attention; perhaps -+ 1 hour
for May, June and August. The 1880—1904 mean index I will increase accordingly :
April May June July August September October
58.6 65.9 70.5 68.5 66.1 63.3 54.5
Summer index 67.4

The 1880—1979 mean index I changes negligibly; at most +o.1 for May

and June. None of these increases is sufficient to show significantly in Figures 1 and 2.

My. I. McNeill, 86 Fair Hill, Cookstown, Co. Tyrone, BT80 8DE, Northern Ireland.
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