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Jrish YNeteorological Society

AGM 20 April 1996
Secretary’s Report

The final event in the 1994-95 season was the one day meeting held at the Tara Tower Hotel on the
22nd April 1995. Speakers includes John Flannery, Gerry Murphy, Robert Weatherill, Douglas Gor-
don, Aidan Nulty and John McCarthy who gave talks on the theme of Observations.

The season began with a successful and interesting coach tour through Wicklow where three indus-
trial sites were visited. IFl Fertilisers in Arklow, Avondale Chemicals in Rathdrum and the ESB
Pumped Storage Station at Turlough Hill were all on the itinerary. Our thanks to Douglas Gordon
who made all the arrangements.

We had a somewhat reduced program of lectures this season. Prof. Peter Hodnelt started the sea-
son with a lecture on Oceanography. This was followed by the Annual Gues! lecture which was pre-
sented by Dr Tony Hollingsworth of ECMWF on the topic of coping with Chaotic Systems and new
developments at ECMWF,

The annual dinner this year was held at the Old Dublin Restaurant. The dinner was excellent but un-
fortunately the worst winter weather of the year spoilt the evening and several people could not at-
tend due to treacherous road conditions.

We had only two lectures in the Spring months. Dr Nicholas Betts of the Queen's University in
Belfast gave a talk on the Flooding in North Antrim. He discussed some extreme flooding events in
places like Ballycastle and looked at some of the possible explanations including land use changes.

Our las! lecture was on the topics of the Use of Environmental data in Offshore and Coastal Engi-
neering. It was presented by Brendan Dollard and Gerard Dunne of Forbairt. We were unable to ar-
range a third lecture. However, three lectures have already been arranged for the Autumn.

The commiftee met six times during the season to discuss the lecture program or other events.

We have managed to improve he production of the Newslelter. Phil Stokes and Paul Halton joined
me on the Editorial Committee. We ran a competition among members seeking contributions to the
Newsletter. We would like to thank all those who contributed to the Newsletter.

Met Eireann has continued fo allow the society to use their facilities and for this we are most grate-
ful. Without the assistance of Met Eireann, it would not be possible for our Society to operate. Qur
thanks goes to the staff who have helped with mail, postage and printing. We must also thank the
Television Forecasters for mentioning our events on Television and the Mr Brendan McWilliams who
covers these events in his Weather Eye column in the Irish Times.

Finally, | wish to thank all the members of the committee who helped with lectures, Newsletters and
today's meeting and all the members of the Society. Thanks must also go to Dr Teny Scott and UCD
for the use of the lecture theatre at Earlsfort Terrace.

Kieran Commins, Secretary

Jrish YNeteorological Society
AGM 20 April 1997

Agenda

1. Secretary’s Report
2. Treasurer’s Report
3. Elections to the Committee

Outgoing Committee
=== President Mr John Sweeney
=== Secretary Mr Kieran Commins

Asst. Sec Mr Paul Halton
=== Treasurer Mr Kyran Dollard
Mr Dermot McMorrow

=== Mr John Flannery
=== Mr Douglas Gordon
Ms Phil Stokes
Mr Denis Fitzgearld
Mr. William Wann

Elected 1993, Re-elected 1995, Not available for re-election
Paul Halton, Dermot McMorrow

Elected 1994, Re- elected 1996, in office until 1998

W. Wann, K. Commins, D. Gordon

Elected 1994, Available for re-election

W. Wann, K. Commins, K. Dollard, D. Gordon, J. Flannery

Elected 1995, re-electable in 1997
Ms P Stokes, Mr D. Fitzgearld

There are 5 vacancies on the committee. Two of the outgoing members are
available for re-election. Two other vacancies exist.

4. Activities
5. AOB



Committee Notes

The Irish Meteorological Society (IMS) includes members not only

from lreland but from all over the world who are interested in weather

and weather-related topics. The membership is drawn from the ranks

of those who work in Meteorology, Aviation, Marine and Agriculture,

from teachers and lecturers and indeed anyone who is interested in

meteorology and the environment.

The objects of the Society are :

1. The promotion of an interest in meteorology.

2. The dissemination of meteorological knowledge, pure and ap-
plied.

The committee met 6 times in the new season planning the lecture
programme and other activities.

Unfortunately we have been unable to produce Newsletters as fre-
quently as we would wish. The next Issue should be in late spring.

Committee for IMS 1996-1997

President Mr. John Sweeney
Vice-President to be filled

Secretary Mr. Kieran Commins.
Assistant-Sec Mr. Paul Halton
Treasurer Mr. Kyran Dollard.
Assistant-Treasurer- Mr. Paul Halton

Mr. Dermot McMorrow
Mr. William Wann

Mr. John Flannery.
Mr. Douglas Gordon
Ms. Phil Stokes

Mr. Denis Fitzgerald

Editorial Committeg--------==---- Kieran Commins, Phil Stokes

Irish Meteorological Society
1996-1997 Season

Program
February 22th Annual Dinner
March 7th Lecture : “Birdstrike Hazards near
Aerodromes”
Mr. Michel Redden
April 12th One Day Meeting
Topic :“Extreme Weather”
AGM
May Annual Field Trip

Editor’s Note:

We include a roundup of the weather over the last year.

We also include articles which cover some of the topics included in
our lecture series, including the talks on the Stability of Climate
which Denis Fitzgerald gave and also the Talk on Wolfe Tone’s un-
fortunate expedition to Bantry which took place exactly 200 years
ago. Also included are snaps from our annual outing which was to
the Céide Fields and Bellacorick Wind Farm, both in Co. Mayo.

At the 1996 AGM we lost Dr Peter Lynch, who has been on the com-
mittee since 1992 and was ineligible for re-election, and also Dr. Pat
Shannon.

There will be a number of vacancies on the committee when those
elected 1993, re-elected 1995, must leave office in 1997.

Also there are a number of existing vacancies on the committee.
Members should consider this in advance of the upcoming AGM.



The Stability of
Ireland's Climate

This article describes:

I The main influences and ideas which
have lormed current views ol the stability
ol global climate

2. the indications from some recenl
modelling studies Tor Europe

3. the evolution ol opinion on the main
causes of climate change during the last 50
years and the most plausible seenarios for

the next century.

lee age theory was propounded in the
18305 and gained relatively quick
aceeptance among the scientilic
community. By the end ol the 19th century
most of the causal mechanisms we hear of
today had been suggested, including the
warming effect of carbon dioxide. As
geologists were prominent in the debate.
geographical factors such as the
distribution of land and sea. changes of size
and circulations in the world's oceans,
perinds of mountain building and enhanced
volcanic activity were prominent. Croll
suggested the variation ol the shape of the
carth's orbit from ncarly circular o
clliptical over a period of 100,000
years(100kyr) and the wandering of the
poles. which changes the season in which
we are closest Lo sun with o period of about
23kyr. as possible mechanisms. Later
Milankoviteh added the 41 kvr cycle in the
tilt of the carth's axis. which can be
important Lo scasonal distribution of solar

radiation. especially in high latitudes. The

degree ol aceeptanee of the variation of the
carth’s orbital paramelters as a cause ol ice
dges hus varicd. but work on occan cores in
the 1970s provided strong confirmation
(Fig. 1) but also something of a puzzle.
Ovwer the Tast 8O00kyr the 100kyr cyele has
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been the most prominent while prior to that

the 41kyr and 23kyr cycles dominated.

Sun-weather relations were a preoceupation
ol the 19th eentury. The sunspot cycle of
about 1T years was known and many elforts
were made to link it with surface weather
variations. This interest persisted into the
carly part of the 20th century, having
widened into a search for eycles of any
period in weather parameters such as
temperature or rainfall. What was found
was that the period of cycles is irregular
and their amplitude may vary widely over
time, This made it difficult to use cycles as

tools [or long-range forecasts. The best-

deted and most freguently observed
cyveles seemed 1o be the QBO) (guasi-
Bicnnial oscillation ol about 2 years), 20
years and also about 80 o 100 years in the
longer records. Interestingly, the sun
cxhi'.hi_[s a magnetic cycle of about 20 years
called the Hale cycle, while the Gleissherg
cycle in the length of the sunspot cycle has
a period of about 90 years. [t has been
shown that the latter cvele is in step with
the mean temperature in the northern
hemisphere over the last 100 years(Fig 2)

hut no convincing mechanism Lo explain

subdivided according to the QBO(uast
biennial ascillation) ol stratospheric
winds(Fig 3). In the westerly phase there
was a distinet warming around the time ol
the solar maximum and in the casterly
phase a distinct cooling. In the cycle since
1987 the clfeet has persisted. But how does
warming in the stratosphere translate into
changes at near-surface levels? What
followed makes indeed a cautionary tale. It
was noticed thal the severity of winters in
the eastern US had kept in step with the
oscillation since about 1950 and this was
uscd as forecasting rule which

Fie 21
then failed in two successive
i years. The main large-scale lactor
) 4 . which was unusual during these
:/‘ l\,tl P il rj "'1\,4‘ o winters was the ocean temperature
2 a ‘Y'/ rrJ' ’ﬁ b ] regime in the equatorial Pacific:
c o ‘\] -\A/\ JJJ 4 e j this also varies in a quasi-cyclical
3 \ AR r\ H manner but during the period of
5 '\ LAY B e w3 3 : y ; ) -
\ -"\. *,'_\, forecast was in a phase which had
; 4 % 04 not been observed since 1950,
Indeed a forecast [or the following
| ‘ _J winter based on this ENSO (Ll
B S e el Nifio - Southern Oscillation)
cffect proved a fair success.
the connection has been established.
However. it is a very interesting piece of
work as it purports to explain the
temperature variations without invoking the
increase in greenhouse gases. 5
A convincing effect of the | 1-year sunspot é )
cycle on the atmosphere was not discovered
until 1987 and then not in a surface weather
parameter but high in the atmosphere - data
[or the upper-air has been available only
since about 1950, Then a connection wus
found in the stratosphere but only when
Figure 3

9



indicating that sca temperatures in the
tropical Pacilic had more ol an effect on
winters in the castern LS than the
stritospheric oscillations. However, this
wirs not the end ol the tale. Abandoning the
pursuit of sun-climate relations at the
surface., workers looked Tor and Tound a
TTO {ten to twelve year oscillation) in the
heights of surlaces of equal pressure in the
high troposphere and stratosphere which
accounted Tor as much as 506 of their
variability. It was also found that variations
in the heights of the subtropical highs in the
troposphere at the S00hPa leveltabout 6000
metres) were in phase with the TTO
{sunspot?) cycle. To render the connections
plausible computer modelling studies were
undertaken 1o see il the relatively

small change in the solar output

existenee of such natural modes and thei
possible periods bring in the subjects of

teleeonnections and chaotic dynamics.

Teleconnections are statistical connections
between atmospheric variables over large
scales of space and time. A pioneer in this
work was Sir Gilbert Walker who was
Director of the Indian Meteorological
Office in the 19205 and '30s. He was
interested in forecasting the onset of the
Indian monsoon and his approach was to
examine correlations between time series of
monthly mean surface pressures at different
locations to sce il the large-scale pressure
putterns would yield some indicators. His

main discovery was an out-of-phase

[nzpirnerial records

over the cycle could produce such
clfects. The small increase in

UV tultra-violet) radiation around
the time of the solar maximum
can increase the ozone content of
the stratosphere and this in wrn
canses warming hy increased
absorption of sunlight, This
heating changes the wind regime
and exchanges with the troposphere. which
are by means of waves. The net effect in the
idealised models was 1o intensily the
Hadley circulation and push the tracks ol
the mid-latitude depressions northwards.
The TTO is currently regarded as plausible
but hardly established. Indeed. even when
such a (solar) cycle has been established
and a plausible mechanism propounded,
there remains the question ol whether o
natral mode of oscillation of the

atmosphere may also be involved. The

10
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relation hetween pressures in the eastern
and western Pacifie(Fig 4) which now hears
the name Southern Oscillation (SO). [ was
discovered that large-seale movements off
Pacific waters occurred in association with
the SO and nowadays the acronym ENSO
is used for the comhined phenomena,
which as we have seen exerts some
influence on weather even as far away as
the eastern side of the USA. ENSO js
quasi-cyclical with periods mostly between

two and seven years :also the episodes vary

in strength, but its investigation has led o
the hope that uselul forecasts ol up to one
year ahead can be made with some success
for the arcas most immediately allected by
the ENSO phenomenon. But how
predictable can we expecet weather patlerns

Lo he?

Chaotic Dynamics and the Predictability
Problem

A turning point in the practice ol weather
forecasting was the introduction of
compulers in the 1950s. The success ol
models using simplilied versions ol the
equations of hydrodynamics in making
short-term forecasts was striking. In the
mid 19505 a simple global model ol the
atmosphere was integrated for a month
ahead and still gave realistic patterns. This
led to something of a lalse dawn in that it
wus thought by some that errors duc o lack
ol knowledge ol the initial conditions
waould damp out rather than grow and that
the final state of a long-term forecast might
be Lirgely independent of the initial state,
This view was contrary 1o the general
upinion among meteorologists and in 1957
i Thompson argued that errors in the
imitial state would reduce the computer
products to being no better than sheer
guessing within a week under winter-time
conditions in North Americi. The work of
Lorentz in the carly 1960s showed the
extreme sensitivity of the predicted state to
small errors in the initial state. While the
full implications of his work on the
atmosphere were slow Lo gain currency
there was o gradual realisation that there
were unavoidable limits to predictability

which currently would be put at 2 to 3

weeks in mid-latitudes. Ttis the wrbulent
hehaviour ol the atmosphere that makes the
regularitics exhibited not quite periodic and
variable in amplitude. But we have seen
regularities which have periods well in
excess of 2 to 3 weeks. There is nothing
contradictory in this as the predictability
referred Lo above is in the production of
daily weather patterns which give a uselul
indication of the weather conditions. Broad
general long-term indications are another
maller. In chaotic systems such as the
atmosphere feedback effects make it
dilficult to have a good grasp on what is
important to the evolution of the system. In

Autzvariance end ather explanctions
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the carly 1990s an interesting modelling
cxercisce Lo investigate the internal
variability of the climate system was
undertaken (Fig 5). The model must have
heen highly simplified yet it was realistic
cnough to produce the all-important annual
cycle. Tt also yielded some surprises. There
are marked peaks around 12 years and also
around 70 years. In the case of the TTO or
sunspol cycle, are we witnessing a forcing
cffect of the sun on the atmosphere or just a



natural, i physically obscure. mode ol
natural oscillation ol the climate system ol

iomixture of hoth? The question is open

Ocean-atmosphere Maodels

Numerical models are attractive to
seientists as, at least in principle. they can
answer guestions ina “physically
consistent” manner. Nowadays the
hydrodynamic part of weather models is
hascd on sound physical principles but as
the data are discrete and the models are

integrated in steps over time. crrors are

introduced which cannot be casily assessed.

The thermodynamic processes are
described by parameterisations which
account for their net effects. The scl of
parameterisations often hear the somewhat
misleading title "model physics” and arc a
mix ol cquations which are lited to satisty
criteria varying from physically sound 1o
sheer intuition. Particularly difficult o
parameterise are clouds and uses such as
moisture al the interface hetween carth and
atmosphere. Coupled atmosphere-ocean
models have been developed sinee the late
1960s and these are used for studies of
climate change. The great atlraction ol such
madels is that paramelers, such as carbon
dioxide concentration, an be varied and the
effects on the evolving climate
‘observed’.... in a sense experiments
can be performed on the climate
system. As the oceans

{1yt as the lower boundary ol the
atmosphere over most of the carth's
surface

(2) convey and store large amounts of
heat

(1) regulate carbon dioxide levels in

12
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the abmosphere and

(<h) react with the atmosphere in time scales
which can be as Tong as hundreds ol years,
the way in which they are coupled o the
almaosphere in the models is crucial.
Dynamical oceanography developed
steadily from the late 19405 and with it
theories of the large-scale ocean
circulation. The importance of ocean
currents to climate (re)gained prominence
in the 1980s and "90s and as these ideas
were supplemented by ice core duta views
ol climate stability underwent a major
change.

Ocean Circulation and Sudden Climatic
Shifts

The feature of global elimate most in the
news in the 1980s and early nineties was
the number of times (seven) in which the
mean annual global temperature record was
broken. Remarkable as this was, there also
a very important realisation that significant
climate shifts could occur in a relatively
short time. The "Litile Tee Age' had shown
that interglacial periods have climate shifls
which fast Tor some hundreds of years. As
very reliable tee-core data on the end ol the
last lee Age became available, it was scen

that in the midst of the northward retreat of

the ice sheets, there oceurred a reversal

ahout 1Tkyr ago called the Younger Dryas,
FFor about o thousand years the glaciers
moved back southwards, What was new
and alarming was the suddenness with
which this reversal set in. especially in
Northern Europe - a period of 10 1o about
20 years for the most part. A convincing
explanation was [ound involving the
injection of large amounts ol fresh water
into the North Atlantic by melting ice
sheets over Canada. To appreciate the
clfect of this. look at the main conveyor
current in the Atlantic(Fig 6). Upper warm
wiler flows northwards o the vicinity ol
Greenland where it sinks and [Tows all the
way hack o the Southern Occan near
Antarctica. The water Mowing northwards
transperts enormous amounts of heat which
are transterred o the atmosphere as the
warm water cools near Greenland. Near
0°C the salinity of scawaler controls its
density and Atlantic scawater is more saline
than the waters of the Pacific. This high
salinity contributes to the overturning but
there is a feedback effect in that the high
salinity is itsell partly due 1o the
overrming. Large volumes ol Treshwater
entering the North Atlantic might well
interfere with the process of overturning.
Maodelling studies show that coupled
atmosphere-ocean models can have o
regime like the present one and another
with no overturning in the Atlantic and
much greater symmetry between the
Atlantic and Pacific basins - the present
situation is highly asymmetric with large
scale overturning in the Pacific, The
maodels also indicate that removing Atlantic
decep-water formation near Greenland

would disrupt the Gull” Stream and cause a

marked drap in the mean annual
temperiture over the Northwest of Europe,
including Ireland. The arca near Greenland
where the waler cools prior Lo sinking is a
tongue ol ice projecting into the sea. As the
warm waler cools there, ice forms and the
more salinc water sinks. In recent decades
this pumping action has faltered and in
1994 it failed and has lailed (o function
since. Some see global warming as the
culpril. Another possibility is the 'areat
salinity anomaly' - a body of low-salinity
cold water- which wandered from the area
ol Greenland into the Labrador Sca, across
the North Atlantic, into the Norwegian Sea
and then back into the area of its origin
near Greenland between 1968 and the early
1980s. It then disappearcd. In principle it
could have reduced the salinity and density
ol waler in the area of the ice tongue called
the Odden feature hereby interfering with
the sinking action. The origin and lifetime
ol such huge eddics still requires a
convincing explanation. However the
salient point is that the warmth of the Irish
climate may well depend a lot on this

sinking mechanism,

Greenhouse Gas Effects

In recent years the warming effect of
ercenhouse gases has been of much
concern. Historically warm periods have
heen times of high carbon dioxide
concentration while levels have been low
during ice ages. Geologists ask whether it is
a cause or an cffect of warming. Recently
there has been concern that the greenhouse
gases generated by human activity are
sufficient to have a warming effect. Al

current rates of increase climate models
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indicate that there will be marked eflects
wilhin i tme scale of 100 years: this makes
it matter of more immediate coneern than.
sy the variation of the carth’s orbital
parameters, Remember, however, that
changes in ocean circulation patterns can
oceur on decadal time scales. Modelling of
the global effects ol increasing carbon
dioxide have shown the most marked
warming near the Poles. especially the
North Pole. Only in recent ycars has there
enough computing power to attempl
regional modelling of the effects ol CO,
increase. Inarecent European study four
madels were run: one French, one British
and two Gernin. The German models
dilfered only in the way the occan was
treated. Maps were produced of the
expected changes in the decadal means in
winter and summer of air temperature and
ol precipitation around the time of €O,
doubling. The results may be summarised
s

I Air temperature : inerease in both winter
and summer but the amount very model-
dependent and especially sensitive 1o the
asstumptions nade about the ocean.

2 Precipitation ; the results were more
variable, with two forecasting an icrease
and two a decrease in winter precipitation:
the details are again very sensilive 1o the
modelling of the oceans. For summer three
produced an increase while one indicated a
decrease in precipitation. For Treland the
crucial actor in synoptic (weather-map)
terms would be the track of the Atlantic
depressions and the strength and sphere of
influence of the high-pressure arca near the
Avzores. The results of the model

comparisons show that the results are very

14

much tenttive rather than conelusive,

S0 here we are with promised warming due
o greenhouse guses and threatened cooling
il the overturning mechanism in the
Gireenland area continues 1o Tail, To get
perspective itis instructive to look at the
evolution of ideas on climate change
through the views of lwo eminent
climatologists. C.E.P. Brooks and HL.I1.
Lamb and Tollow that with a look at recent

thinking.

Climalte Through The Ages
C.E.P. Brooks 1948

An asscssment of Lthe causes ol major
climatic shilts: There are ninc and sixty

ways of constructing tribal lays

Probable that;

1. Dominant causes were geographical
distribution of land and sea. currents and
vertical circulation in the ocean, and
valcanic activity

2. Orbital Tactors produce lesser
fuctuations

3 Continental dolt theory dubions

L Varations al carbon dioxide of relatively
shight timportanee. Theory ol reversal ol
ocean circulation o give warm periods in

high latitudes more plausible.

The Tirst edition of the book was in 1926
and so concern about climate change is no
recent thing. This distinguished
climatologist was making the point tha
rather than having a single explanation.
major shifts of climate were likely due 1o a
conjunction of several effects. He placed

less cmphasis on orbital vartations and on

the greenhouse gas contribution than we
would nowadays bul his emphasis on ocean
circulation is very modern. Comtinental
drift is now generally accepted bul recall
that the ideas on plate tectonics date from
the 1950s: prior to that the mechanism by
which the continents drifted Irom ar
southern latitudes to their present locations

wus i hit mysterious.

Current Trend of World Climate -
Perspective by H.H. Lamb 1975

It scems possible to venture the following

conclusions:

1. Development towards an ice age
situation about 10,000 years henee
{Vernckar 1972).

2. Superposed on a slow general decline of
temperature in the millennia ahead will be
Nuctuations on time scales ol 200 10 2000
years which must be expected to produce
periods ol increasing warmth or apparent
stability followed by sharp cooling.

3. The question of whether a fasting
erense of shwition and permanent shil
ol the chimetie belts results Trom any one ol
these episodes must depend eritically on the
radiation available during the recovery
phase of the shorter-term Nuctuations. An
influence which may be expected o tip the
balance towards warming - possibly
inconveniently rapid warming - is the

increasing output of carbon dioxide.

Here we see the inffuence of the
Milankovitch theory upgraded and it

continued to be increasingly inlluential

during the 70°s. However the greenhouse
elfect was also gaining ground, Lamb also
had shown in his researches that
interglucials are not uniformly warm
periods but may show considerable

fluctuations.

Current Position

1. Greenhouse-gas warming LIKELY to be
more important in the short term (100)
years).

2. Milankoviteh theory seems to have
considerable validity. On scale of 10 to 25
thousand years we are headed lor
considerable cooling. Abrupt shilts may
occur rather than smooth progression.

3. Ocean circulation and its stability arc
very important to the climate of northern
Europe.

4. The natural internal variability of the
ocecan-atmosphere system may also be more

influential than was heretoflore considered.

Currently carbon dioxide eliccts are still
foremost but there is the realisation that the
stability of the North Atlantic conveyor is a
key issue. As we have seen the mechianism
regarded as the most erucial has altered
several times in the last 50 years and may
well do so again during the next 50.

This talk was given
by Mr Denis

Fitzgerald, Head of

Climatology, Met

Eireann :




THE WINDS OF MISFORTUNI, -
THE WEATHER OF DECEMBER
1796 AND THE FAILURE OF THE
WOLFE TONE EXPEDITION TO

The weather of December 1796 cun be
reconstructed by using some of the
carly instrumental records for Ireland
(for example. Armagh Obscrvatory., see
Figure). but more particularly by plot-
ting wind data contained in ships log-
hooks.

These have been used to construct syn-
optic weather maps for the period 151
December |796-5th January 1797, and
these reveal a wide range of weather
conditions affected the attempted
French invasion ol Ireland.

A blocking high pressure system pro-
duced light casterly winds over north-
ern France and the English Channel
during the first hall of the month. At
Brest, where the French fleet was as-
sembled, this produced balmy. almost

summer-like conditions in the shelter of

the west-facing harbour. There. Wolfe
Tone and the French awaited more op-
portune weather to break out from the
blockade of the superior Lnglish fleet.
As they waited they had no idea that
further westward the casterlies became
fierce gales on the northern Manks of
depressions whose progress was being
blocked by the high pressure, causing
damage to the displaced English fleet.
With no change to the weather at
Brest. the French fleet left on 16th De-
cember at night. heading south-
westwards through a narrow dangerous
channel (Pointe du Raz) to mislead the
English into thinking that it was headed
for Portugal. A slight change in wind
direction made this even more danger-

16

ous than normal, resulting in the wreck
ol one of the ships ol the line (with the
loss of most on board) and a change in
orders by the admiral to leave by the
nutin channel. In the dark. all of this
produced immense confusion. Daylight
on the 17th found the fleet scattered
and heading slowly south-westwards
before changing course towards their
real destination, regrouping as the ships
found cach other in favourable weather
conditions.

But the weather began to change dra-
matically. A warm front from the
south-west advanced on the night of the
[ 7th, as the blocking high retreated..
This brought dense and persistent fog.
which engulfed both the English and
Freach vessels. making the French in-
visible to the English. The fog was lim-
ited northwards to approximately 50°N.,
so as the French emerged they were
able to regroup again as they ap-
proached Cape Clear. Ahead ol the
warm front they found the wind still
easterly, making their passage towards
Mizen Head. the rendezvous for the
fleet il it became dispersed, an casy
one. At this point a following cold front
caused the wind to veer. the resulting
north-westerlies then becoming
[avourable for progress up Bantry Bay.
But. although most of the fleet had
made the rendezvous, the Fraternitd,
with General Hoche un board. was still
missing, so the tleet had to wait. The
waiting lost an important moment of
opportunity created by the weather that
had been favourahle 1o the French up to
this point,

A series of depressions between 215t
and 28th December cancelled out

l
passed to the south of Ireland bringing
strong easterly winds to the south coast
(a comparison ol wind directions be-
tween Cork and Armagh shows that the
casterlies were mainly in the south of
the country, Fig ). The resulting gales
made progress up Bantry Bay impossi-
ble. A widespread easing of the winds
late on the 24th (when pressure rose at
Armagh. Fig 1) was another moment of
opportunity - the last. But no advantage
was Laken of it and a landing was an-
ticipated the next day. Then a second
storm. following a similar track and
more severe than the former, made that
plan impossible. But there was another

1ese advantages. The first two ol these
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plan. It was decided that a landing on
the Shannon would be attempled as an
alternative. When the storm eased on
27th December. Bantry Bay was left
for the new rendezvous. At this stage
the most severe storm of the sequence
arrived on the night of the 27th. Ar-
magh records its lowest pressure of the
month as this depression moved north-
wards on the 28th/29th. The depression
came from the south-west and, unlike
its predecessors, moved northwards, to
produce severe south-west winds which
nearly sank Wolfe Tone's vessel. While
his vessel, the Indomptable, did man-
age to make the Shannon rendezvous
the next day, few others did and it was
decided to return to
EAST France. The winds were
now more westerly, as-
sisting the return. More
important to the success-
ful return of most of the
French ships was the
damage done to the En-
glish fleet in the storms

\ and the delay to Lord
F' Bridport's fleet at Spit-
Fl head caused by the cast-
180 erly winds preventing
| them putting to sea at the
'\ eastern end of the Isle of
T Wight.
. |
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\ . on this topic on Fri-
{ day 13th December
—— % 1996 - the 200th An-
. niversary of the ex-
pedition.
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Mt. Washington - one of the
world's windiest locations

ML Washington in the "White Moun-
tains'. New Hampshire,

LS. [0 2881019 16m)] has recorded the
‘highest measured wind gust’ of 23|
mph(372 kph) on the 12th April 1934 -
i.e. outside of tropical fhurricane /tor-
nado events.  There is a manned sta-
tion on the summit operated by the U.S
National Weather Service(NWS). [t
vets its fair share of ice and snow and
has to be well bolted down! A cog-
wheel railway takes visitors (o the sum-
mit and is open in summer. A new
summer wind speed record was
recorded there on 22-Jul.-96 at 19:41

It was an unusually deep summer low
pressure system that produced winds in
New England rivalling those of the re-
cently departed Bertha, The weather
that hit Mt. Washington for a full two
days was especially severe. The sum-
mit received nearly two thirds ol its av-
crage July precipitation in only 48
hours, tied a daily low temperature
record, and smashed an all time record
for highest wind gust for the month
(until now the calmest of the year) and
also for any of the summer months
June through August. The winds aver-
aged 100 mph and a peak gust of 154
mph was attained for the period 7/20 to
7121. The former peak gust records for
Tune, July, and August were:

Month  June July August
Year 1949 1933 1954
Direc- NW NwW ENE
tion

Speed [36mph [ 10mph  142mph

Attached are edited observer's com-
ments for Sunday and Monday morning

I8

TODAY'S SUMMIT CONDITIONS
AT 00:00 AM 21/7/96

24 Hour Statistics

Maximum Temperature: 37 F
Minimum Temperature: 32 [F
Precipitation:  2.20"

Peak Gust:  West 154 mph

The summit's been waging a battle with
the wind over the past 24 hrs and it's
been pretty much of a draw, We're still
here, though various pieces ol the
building and equipment aren't.” We
spent part of the day shoring up doors

and windows and pumping water out ol

the tower as the low over Maine deep-
ened and the wind and precipitation in-
creased. The wind averaged 100mph
for the day and the peak gust was 154
mph. a new all time record for July

TODAY'S SUMMIT CONDITIONS
AT 06:00 AM 2277196

24 Hour Statistics

Maximum Temperature: 43 F
Minimum Temperature: 35 I¢
Precipitation: None

Peak Gust:  West 125 mph

The weather, lile and everything has
returned to normal this morning. fol-
lowing the big storm on Sal-Sun. Sal
wiis the windiest  summer day ever i
the history of the Observatory, averag-
ing [00mph for the day with a peak
gust of 154 mph. The temp dropped 10
32 and we had a few snow flurries.

Extracted from letter to K.Dollard re-
ceived via the Internet from his friend
at M. Washington,

IRELAND 'S CsiaTE 1996

Here are some records of our awn which
were broken during 1996, One of the
more notable records this year were Birr
and Valentia with the lowest mean wind

speed ever whereas Malin Head had its
highest gust in 35 years. No maximum-
temperature records were broken this
year while some stations had their lowest
means for some time

Rainfall, Sunshine and Temperatures and differences from average,

Station Rainfall  Sun-  Tempera-  diff from mean  diff from mean diff
Y shine  ture av max av. min from
normal %o mean av

Valentia Obs. | 112 100 104 0.1 13.3 -0.1 7.5 0.1

Shannon Apt | 96 29 105 0.4 139 03 7.0 05

Dublin Airport | 105 92 9.0 -0.6 12.6 -0.1 5.3 0.9

Malin Head 89 106 94 0.0 11.9 0.0 6.9 0.1

Roches Paint | 103 87 10.3 0.0 13.1 03 7.4 0.2

Belmullet 103 102 99 0.0 12.8 03 7.0 0.2

Clones 101 104 91 0.2 12.6 02 5.6 0.4

Rosslare 108 100 103 0.1 12.7 0.2 7.8 0.3

Mullingar 94 97 89 0.2 12.5 0.2 52 0.1

Kilkenny 115 100 85 0.1 13.5 0.1 54 0.3

Casement 103 97 9.2 0.1 12.8 -0.2 5.5 0.1

Cork Airport 117 103 85 0.0 12.5 0.1 6.5 04

List of rainfall records for 1996 |

Station Tolal Driest in Previous drier year

Shannon Airpor 886.0 5 years 879.6 in 1991

Malin Head 926.6 13 years 923.5in 1983

Belmullet 1136.0 9 years 1082.7 in 1987
Clones 929.5 5 years 849.9in 1991
Mullingar 870.6 7 years 812.5in 1989

List of records of maximum daily rainfall for 1996

Slalion Max daily fall highest daily fall for Previous highest

Rosslare 47.2 5 years 57.7 in 1991

List of mean temperature records for 1996

Station Mean Coldest in Previous as cold or colder

Valentia Obs. 10.4 9 years 10.3in 1987

Dublin Airport 9.0 10 years 8.8in 1986

Roches Point 10.3 9 years 10.2in 1987

Belmullet 99 8 years 9.8in 1988

List of records of minimum temperatures and grass minimum temperatures

for 1996

Station Min lowest Previous as Grass Min  lowest Previous as

L ___low or lower Grass Min___low or lower

Valentia Obs. | -3.8 in5years -5.2in 1991

Belmullet -3.7  in5years -3.9in 1991 -9.0 in9years  -9.0in 1987
| Mullingar | 9.7 in9years  -10.7in 1987
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List of mean maximum and mean minimum temperature records for 1996

Station mean  lowesl Previousas  mean  lowesl Previous as
min mean min loworlower  max mean max low or lower
in lemp in

Valenlia Obs 7.5 9 years 7.41n 1987 13.3 10 years 12.51n 1986
Dublin Airport | 5.3 55 years 39in 1941 126 10 years 12.1in 1986
Malin Head 6.9 9 years 6.8in 1987

Roches Painl 74 10 years 6.5in 1986 13.1 8 years 13.0in 1988
Belmullel 7.0 9 years 6.5in 1987 128 8 years 12.6in 1988
Clones 5.6 9 years 5.3in 1987

Casement 5.5 9 years 5.3in 1987

Birr 5.4 9 years 5.4in 1987
Cork Airport 125 9 years 12.5in 1987
List of sunshine total records for 1996

Station Tolal sunniest dullest in Previous as Previous as dull

in sunny or sunnier _ or duller

Malin Head 13711 19 years 1376.0in 1977

Roches Point 1294.3 11 years 1269.4 in 1985
Belmullet 13935 21 years 1434.0in 1975

List of records of maximum daily sunshine for 1996
highest daily sunshine in

Station Max

Previous as high or higher

Rosslare 15.7

25 years

15.9in 1971

List of mean wind s

reed records for 1996

Station mean wind lowes! mean wind Previous as low or lower
Valentia Obs. 8.8 on record

Shannon Airport B.8 in 7 years 8.5in 1989

Belmullet 1341 in 8 years 12.9in 1988

Mullingar 6.8 in 8 years 6.6in 1987

Kilkenny 6.2 in 9 years 6.0 in 1987

Casement 104 in 18 years 10.4in 1978

Birr 55 on record

List of records of maximum gusts for 1996

Station Max gust highes! max gust in Previous as high or
higher
Malin Head 92 knots 35 years 98 knots in 1961
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Cloud Corner - December
1996 Ldited by Ed Graham (BA.
MSc) Cunningham Weathernet 1.4,
Bournemouth (UK)

Photo |: Altocumulus Castellanus: This

photo was taken from Wageningen
Agricultural University in the Nether-
lands on the afternoon
of 21st July 1995. Al-
tocumulus castellanus
(or castellatus) is a
medium level cumulus
cloud formed by con-
veetion high-up within
the atmosphere and is
not initinted by direct
heating from ground
level. In this case, cold
dry air above 15 over-
running some very
warm and moist air be-
low the 500mb level S
which is giving rise to significant dry
and wet bulb potential temperature
lapse rates. As a result convection has
begun from the upper level of this
moist layer. Radiosonde measurements
from De Bilt (some 30km west of Wa-
geningen) in the morning confirmed
this atmospheric diagnosis and together

22

with a strong anticylonic subsidence in-
version al lower levels down to 900mb,
it was estimated that a surface tempera-
ture of at least 33°C was needed before
deep convection (directly from
ground level) could be set of 1 to above
500mb. Indeed, on this occasion
temperatures actually reached
34°Cin the southern Nether-
lands and violent thunderstorms
with tops approaching 200mb
(with large hail) developed thal
evening.

e

Photo 2: This is the same al-
tocumulus castellanus viewed

| from directly underneath. The
patchy quiltwork design is obvi-
ous from this picture which was
taken at around the same time as photo
1. Castellanus tends to occur during the
summer half of the year and is gener-

ally associated with unstable south-
casterly thundery situations. Occasion-
ally however, it does occur in Ireland
on the rear edge of cold fronts as they
pass through from the west. This hap-
pens when the upper cold front over-
runs the warmer air beneath which cre-
ates instability. More often than not. al-

tocumulus in Ireland is related o spread-
ing out of convective cumulus rather than
c;nksmllunus-slylu formation.

Photo 3: Fair weather cumulus: This
photo was taken during the late afternoon
of 20th August 1992, looking north-west
from Dun Laoghaire east pier. It had
been a fine day across the Dublin region
with some pleasant sunshine at times and
temperatures reaching over 20°C. Winds
were generally light south or south-
westerly, but occasional south-easterly
sea-breeze pulses affected the coastal ar-
zas at times (such as at Dun Laoghaire).
However, the classic sea-breeze (rather
common during the summer months on

the cast coast) failed to develop fully. In
this picture, the cumulus are probably at
a height of some 3,000 or
4,000 feet, and are charac-
teristically shallow in depth
and widely-spaced.

Photo 4: Cumulus street:

This well developed cumu-
lus street was photographed |
on the afternoon of 12th '
July 1992 looking south-
west (directly into the re-
gional wind) from Howth
summit. Dublin Bay is in

the loreground with the Dublin/Wicklow
mountains in the background from left to
right. Coastal regions appear rather
sunny and free of cumulus development,
whereas most inland regions are rather
cloudy. The street itself seems to have an
origin somewhere on the western ridge of
the Dublin hills; perhaps some extra up-
lift is produced on this windward side.
Most noticeable however, is the in-
creased development and darkness on it's
leading edge located over Dublin city:
perhaps the city's heat island is playing a
role here? - although this is by no means
certain,

-- Ed Graham (BA, MSc)
Meteorologist for Cunning-
ham Weathernet Ltd., 4th
Floor, Kingsland House, 21
Hinton Road, Bournemouth
BHS 2AQ. Tel: 01202-296396
Fax: 01202-316819 e-mail:
Ed @weathernet.demon.co.uk

"We are all in the gutter, but
some of us are looking at the
stars” -Oscar Wilde



Irish Meteorological Society -
1996 Annual Outing to Céide
Fields, Co. Mayo

Photo | Our journey started at 8.30 am
when we left Dublin, picking up people
at Glasnevin,Trinity College and also at
Maynooth. We went directly to Bellacor-
rick where the wind farm is situated (25
miles past Ballina) Af-
ter short refreshment we
all boarded the bog train
which consisted of a bog
railway engine and a
genuine West Clare
Railway carriage as you
see opposite.

- photo 1

a certain speed. They are
very heavy and are se-
cured by a very large

Photo 2 The train took us around the
bog and we were shown the 21 wind-
mills. These windmills are almost
maintenance-free with only one and a
half persons needed to keep them go-
ing. The windmills are controlled from
a centre in Denmark and will cut out
automatically when the wind goes over

block of concrete. They
cost £8 million but this will be recov-
ered in the first 5 years of operation. As
it happened, the day we were there. the
wind speed wasn’t sufficient to gener-
ate much electricity. The photo shows
a contrast of the old technology and the
new as the wind farm is next to a peat-
burning power station.

Photo 4 shows the group on the tour of
the Céide fields with our very informa-
tive tour guide. She told us the story of
how the fields were discovered and
also how the walls are found under the
bog. This is achieved by sticking a long
metal rod down into the bog and mea-
suring how far it will go down before it
reaches either the ground or the stones
ol the walls. These heights are then
plotted using sticks. We were even al-
lowed 1o try this ourselves. The farm
walls that have been found already are
marked out on the bog and it is quite
impressive 1o
view these as they
spread up the hill-
side. Our guide
told us about the
living arrange-
ments of these
farmers of 7000
years ago. There
was i communal
living area but
each was respon-
sible for their
own field. They
kept livestock

Lo, photo 4 &8

Photo 3 shows
the Céide Fields
Interpretive
g Centre in the
background. Its
shape is some-
what familiar to
those who know
the Met Eircann
building. The
foreground
2 shows some of
the exposed

8 Photo 3% walls of the an-

cient fields

which have been discovered. There is a
viewing platform at the top of the Cen-
tre and it can be accessed either by a
stairs inside the building or by climbing
up steps on the outside of the building.
It has a spectacular view of the cliffs
along the coastline. There was a pur-
pose built video room in the centre and
an indoor exhibition. We were very
lucky with the weather that day as,
while there was quite a lot of shower
activity over the country, the Northwest
escaped and there were blue skies all
the way.




Bitterly Cold Conditions Grip Most of Europe and Cen-
tral Russia - Climate Prediction Center, NOAA

AVERAGE TEMPERATURE DEPARTURE FROM NORMAL (°C)
DECEMBER 22, 19% - HANUARY 5, 7997 [15 daysj
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Climate Prediction Center, HOAA

While much of the United States
experienced unseasonably mild
conditions,bitterly cold air settled
into most of Europe and central
Russia since late December. Most
areas across central and northern
continental Europe, western Rus-
sia, southern and eastern Scandi-
navia, and southwestern England
averaged at least 6 degrees Celsius
below normal for the 15-day pe-
riod, with departures reaching -15
degrees Celsius in the southwestern
Ukraine. Lows plummeted to -40
degrees Celsius in part of north-
western Russia, to -25 degrees Cel-

s

sius as far south as northeastern
Romania, and to -10 degrees Cel-
sius in western Macedonia near Al-
bania. In addition, a large section
of Europe and western Russia from
Germany eastward remained below
freezing throughout the period. Ac-
cording to media sources, the pro-
longed cold snap, accompanied by
periodic snowfall in some areas,
took nearly 10 dozen lives, dis-
rupted air and surface transporta-
tion, caused localized power out-
ages, and froze Netherland's canals
solid for only the 15th time in the
last 100 years.
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The Old Dublin Restaurant, Francis St., Dublin 8.
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Deénner Wenu

Galantine of Game

Home Pickled Beotinnd Pear Chintrici

Baked Tomato Galette, Pesto Sauce
Wilh Spicy Polenta, Roifie and Mushroon Ciay

QIR BAIEE

Dressed Kilmore Crab and Lime Cured Salmon
Serovd wwitle Acocado and Créme Fraiche

Pan Fried Terrine of Pressed Duck Liver
Wil Potate and Sage

Freshly prepared Soup of the Day

SR IR ARG DI D 0K O

Duo of Melon

Witlh Assorled Frufls
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Chargrilled Rib E 'ye of Beef

Portebello Mushroom and Pomnierol Butter

Roast Haunch of Venison, Orange and Juniper Berry Jus
Seroed will Glazed Chestints and game Chips
Seared Fillet of Salmon with Wilted Greens
With Sweet Coufil of Carrol

Q00055

‘é‘ Pot Roast Stuffed Breast of Pheasant

g Wrapped tn Pancetta, with Wild Cranberry Jus

g Loin of Errigal Lamb t_\

(X With Aroniatic Herb and Oyster Mushroons g

2

‘; Selection of Fresh Vegetables ES
Choice of Dessert e

i

E:h R R e R T

b Tea/Coffee

(X Price: IR£20.00 including service charge
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