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FOREWORD 

T
he period 1988-89 was marked by some significant changes in the 
Meteorological Service, not least the reduction in staffing levels 
by orne 12%. The early retirement scheme introduced into the 

Public Service in 1988, combined with normal retirement and resignation, 
resulted in an outflow of 34 people leaving a total of 253 at the end of the 
period. It is gratifying to note that the resilience of the Service and the 
cooperation of taff en ured that the level of ervice provided to our users 
was maintained. Some rationalisation mea ures were necessary, 
principally the centralisation of all aviation forecasting in Shannon 
Airport from March 1989. Shannon thus became the Service's Central 
Aviation Office, meeting all requirements for aviation weather forecasts 
and consultation within the state. 

An innovation of general interest was the introduction of a new style 
television weather presentation on RTE in October 1988. The use of 
computer graphics makes for an attractive, modern presentation 
considerably superior to the old tatic style. Public reaction has been 
very favourable. 

Another interesting development was our deci ion to participate in the 
HIRLAM project for the development of a hort-range numerical weather 
prediction model. Pioneered by the Nordic countries, joined later by the 
Netherlands, the HlRLAM project offers a wonderful opportunity to 
Ireland to a sist in the development of a state of the art weather forecast 
model. Re earch staff from our Service are already making a valuable 
contribution to the project. 

1988 marked the retirement of Donal Linehan as Director of the 
Meteorological Service. His tenure as Director coincided with a period 
of general cutbacks in the Civil Service. The ability of the Service to 
sustain its range of services to the public and to its specialist cu tomer , 
and indeed to take on new challenge , is a tribute to his wise and able 
leadership. 

The considerable pres ures on the admini trative arm of the Service 
necessitated the combining of two years in thi Report. As is u ual a 
special topic is included, this time on European involvement in 
meteorological satellites. 

D. Murphy 
Director 
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The Meteorological Service 

FUNCTIONS 

(1) The collection, analy i and publication of meteorological, 
geophy ical and geochemical data; 

(2) Re earch in fundamental and applied meteorology~ 

(3) The upply f weather foreca t tatistical information and 
cientific advice on mete rol gical matter to agricultural, 

indu trial and public utility undertaking the pre ,radio and 
television, maritime intere ts, and the g neral public· 

(4) The supply of similar information to Government 
Department Semi-State Bodie and the Defence Force ~ 

(5) The pr vi i n of meteorological facilities f r civil airline 
and general aviation interests perating to and fr m airports in 
Ireland and/ r flying over Iri h territory, and the upplyof 
general advice n the mcteorol gical a pect f civil aviation. 

(6) Cooperation with the Mete r I gical Service of other 
countrie on matter related t meteorology and the 
repre 'entati n f Ireland at intcrnati nal conferences. 
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INTRODUCTION 

T he Meteorological ervice produce weather foreca t 
and climatological information for the general public 
and for a wide range of peciali ed intere t - aviation, 

agriculture, marine indu try commerce port etc. In 
addition, th Service play a major role in environnlental and 
geophy ical monitoring; it act a National Coordinator of the 
European Monitoring and Evaluation Programme and i 
re ponsible for a comprehen ive programme of geomagnetic 
and ei mological ob ervation at Valentia Ob ervatory Co. 
Kerry. 

The IIeadquarter (Directorate and Admini trati n) of the 
Serv ice are located at Gla nevin Hill, Dublin, a are the Central 
Analy i and oreca ting Office (CAFO), the Central Library 
and the ection dealing with Climatology, Re earch, 
Computer Application Supplie and In trument . 

Foreca ting office are maintained at Dublin, C rk and 
Shannon Airport and at Ca ement Aerodrome and 15 ynoptic 
weather reporting tations are staffed on a 24-hour daily ba i 
by Service per onnel. A and from 1 December 1988 
for casting wa di continued at Cork Airport and from I 
February 19 9 at Dublin irport. Shannon Airport wa 
de ignated a the Central Aviation Office (CAO) and undertook 
re pon ibility for all aviation foreca ting. 

There were orne interruption to the 24 hour ob ervation 
routine at Galway ynoptic tation due to taff hortage . It had 
been decided to clo e thi tation and hence Ie , importance 
wa attached to continuity of the Galway ob ervatiol1 . The 
Training Divi ion wa tran [erred from Galway to 
Headquarter on 1 September 1989. 

Thi Report i divided into ection dealing eparately with the 
variou activitie of the er ice· an article on the European 
involvement in atellite programme i al 0 included a . a 
pecial topic. 
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OBSERVING PROGRAMME 

A
ba ic requi ite for the effective 

functioning of a Meteorological 
Service i the regular supply of 

reliable, accurate ob ervation of the variou 
meteorological element at the earth's surface 
and at different levels in the atmo phere. In 
addition to erving a an e ential input to the 
preparation of weather foreca t • weather 
ob ervation. form the ba. i of information 
and advice on the planning of weather
dependent project and on environmental 
protecHon. 

In Ireland, surface weather observation are 
provided from three reporting network -
'ynoptic, climatological and rainfall; upper 
air ob erva tion are made at one station, 
Valentia Ob ervatory, Cahirciveen. The e 
ob. er alion . are supplemented by weather 
reports from aircraft, hips, lighthou e and 
drifting buoys and by . atellite and radar 
imagery. 

Apart from providing weather report, some 
ynoptic tation are al 0 involved in other 

observing programme. such a the 
monitoring of air pollution, atmo pheric 
chemis try, so lar radiation, phenology, 
magnetics and seismic activity. 

SURFACE WEATHER 
OBSERVATIONS 

Synoptic tations 
The network of 15 Synoptic Weather Stations 
continued unchanged throughout 1988-1989. 
The locations and date of establi hment of 
the e tations arc hown in Figure 1. Due to 
s taff hortages and financial re trictions 
affecting the payment of overtime, there was 
some discontinuity in observation . Thi 
affected Galway more than other station. 

Climatological Stations 
At the end of 1988 there were 89 
Climatological Station in operation; ix new 
tations were opened while two were closed. 

At the end of 1989 there were 8 
Climatological Station in operation; three 
new tations were opened while four were 
clo ed. The location of Climatological 
Station a of 31 December 1989 are hown 
in Figure 2. 
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Figure I Synoptic Network 

Rainfall Stations 
656 Rainfall Station. were in operation at the 
end of 1988 and 651 were in operation at the 
end of 1989 . Sixteen new tation were 
opened in 1988 while thirty one were clo ed. 
In 1989 six new tat ions were opened while 
eleven were clo ed. 

MARINE 
OBSERVATIONS 

The Coa tal Radio tat ion at Valentia and 
Malin Head continued to relay hip weather 
report · to the Central Analy i and oreca t 
Office (CAFO) in Dublin for local u e and 
for international di. tribution. · Additional 
report were received in real time from lri h 
hips mo tly via British Coa tal Radio 

Station. Seven Voluntary Ob erving Ship , 
mainly car ferrie, equipped by the 
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Meteorological Service made weather 
observations during the period. Port 
Meteorological Officers of the Service paid 
inspection visits to ships in Dublin. Cork and 
Ro lare. Meteorological equipment on 
board was checked and replaced where 
necessary during the e visits. It is a matter of 
concern that the number of local weather 
reports from Irish ships continues to decrease. 
Visual observation of wind, weather and 
waves were made six times daily at five 
lighthou es operated by the Commi sioner 
of Irish Lights - Ki h Light, WickJow Head, 
Fastnet Rock, Loop Head and Tory I land -
locations are shown on Figure 3. In July 
1989, Mizen Head commenced operations 
when the Fa tnet Rock wa automated. 

Hourly weather report continued to be 
received in CAFO from the automatic 
weather tations on the Marathon Platform in 
the Kinsale Gas Field; availability of wind 
reports wa 98.9% in 1988 and 92.6% in 
1989. The Baylor Wavestaff on a leg of the 
platfonn wa put out of action by a stonn 
early in February 1988 and did not return to 
service until early September that year. 
Availability of wave reports wa 48.3% in 
1988 and 87.4% in 1989. 

Wave height measurement from a Waverider 
Buoy. moored out ide the bar of the River 
Shannon, were tran mitted twice daily by the 
Loop Head lighthou e to CAFO. Availability 
was 98.6% in 1988 and only 14.8% in 1989 
as these reports ceased on 24th February 
1989 . Routine measurement of sea 
temperature at Malin Head continued on a 
twice daily ba is. 

UPPER AIR 
OBSERVATIONS 

Radio Sonde 
The routine procedure of 2 a cents per day, at 
1200 and 2400 GMT wa maintained at 
Valentia Ob ervatory. Repeat a cent were 
neces ary on 22 occa ion in 1988 and 15 
occasions in 1989 due to failure to reach the 
minimum acceptable height (200 hPa) 
because of in trument failure or early balloon 
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burst. The DigiCORA upper-air system was 
used on occasions for test purpo es or when 
other ground equipment was out of order. 

Radar Wind 
The routine procedure of 3 a cents per day at 
1200, 1800 and 2400 GMT was maintained. 
There were 25 occasions in 1988 and 2 
occasions in 1989 when ascents were not 
possible due to ground equipment being 
under repair and cloud condition were 
un uitable for theodolite ascents. 

Research Project 
The international research project entitled 
"The Mesoscale Frontal DynamiCS Project" 
jointly organised by the British and French 
Meteorological Offices. the University of 
Hanover and the U.K. Universitie Research 
Group continued during January 1988. The 
objective of the project wa to make detailed 
studie of active cold fronts which pass 
through the area to the west and northwe t of 
Brest. The Observatory was reque ted to co
operate in the project by making additional 
full upper-air soundings during Inten ive 
Observational Period (when the pa sage of 
active fronts with uitable movement and 
orientation wa indicated). There were 3 
lOP's in January nece sitating 11 additional 
upper-air ascents. 

OBSERVATIONS 
FROM SATELLITES 

At the Central Analysis and Forcca t Office 
(CAFO) and Shannon Airport pictures were 
received on a regular basi from the 
METEOSAT geo tationary atellite and from 
the American NOAA polar orbiting satellites. 
Satellite images were relayed from CAFO to 
Dublin Airport and to Casement Aerodrome 
while those received in Shannon were relayed 
to Cork Airport. Pictures were al 0 relayed 
to RTE for use in the live televi ion forecasts. 
A Technavia atellite display sy tern was 
installed at CAFO in January 1988 and at 
Shannon Airport in December of that year. 



figure 3. Marine Weather Reports 
and Forecasts 
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WEATHER 
SURVEILLANCE 

RADAR (WSR) 

The Shannon Digitised Radar Sy tern 
operated satisfactorily during the period. 
Digitised prictures continued to be received 
in Shannon and CAFO and were al 0 

transmitted to the Briti h Meteorological 
Office. The Selenia WSR at Dublin Airport 
also operated satisfactorily. However, 
because of it age - over 25 year in 
operation, - specifications were prepared for a 
replacement. Tenders were invited with a 
view to placing an order in 1990 for the 
purcha e of the new sy tem. 

Digiti ed radar data from Ca tor Bay in 
Northern Ireland were made available to the 
Service in 1988 with data di played on a 
BBC microcomputer. Work commenced on 
providing software for di playing digiti ed 
weather radar data on a network of IBM 
compatible personal computers. The first of 
these was installed in CAPO in 1989 
replacing the BBC microcomputer and the 
picture quality was very good. 

GEOPHYSICAL 
OBSERVATIONS 

Apart from being a synoptic and upper-air 
wea.th~r tation, Valentia Observatory, 
Cahlrclveen also acts as the country's main 
geophysical observatory at which 
geomagnetic and seismic variations are 
monitored. 

Geomagnetism 
No changes were made in the ab olute 
observing procedure. During 1988 an EDA 
PM lOOB triaxial f1uxgate magnetometer, a 
Campbell Scientific CRIO data logger and a 
PROMPT IBM compatible computer were 
obtained. The magnetometer wa in talled in 
the variometer hut and the en or output for 
the three component H 0 and Z were 
recorded and stored. Thi sy tern wa under 
test in 1988 and became the official 
in trument from 1st January 1989, the La 
Cour Variometer being retained as a back-up. 

Data are now (ran mitted to the World Digital 
Data Centre on magnetic di k. Hourly value 
of Declination, Horizontal Force and Vertical 
Force for the year 1971 to t 988 were 
tran ferred to magnetic di k and forwarded to 
the WDDC. 'Magnetic Ob ervations at 
Valentia Observatory' for the year 1986-
1988 were publi hed. 

Seismology 
Continuou recording of N/S E/W and 
Vertical long-period and Vertical hort-period 
component of sei mic activity were 
maintained u ing the WWSSN hort and 
long-period in trument . 

SOLAR RADIATION 
MEASUREMENTS. 

The Solar Radiation Programme of the 
Service continued without any major 
change. The Volz Sun Photometer turbidity 
mea urement were discontinued in 1989 as 
reading ' were con idered unreliable and 
plan were prepared for the purcha e of a 
replacement photometer. Ang trom's 
tu.rbidity coefficient B was computed u ing a 
Lmke-Peu ner Actinometer fitted with OGI 
RG2 and RG8 filters. Radiation data for all 
sta tions were input on microcomputer at 
Valentia Ob ervatory. They were quality 
controlled and final data tran ferred to Dublin 
HQ via IBM PC floppy discs. 

The Solar Radiation Ob ervation yearbook 
wa publi hed for 1986, 1987 and t 988. 
Daily total of Global Solar Radiation as well 
a hourly value of radiation balance were 
uppl ied to th e Voeikov Geophy ical 

Ob ervatory, Leningrad for inclu ion in the 
W.M.O. World Network Publication. 

ATMOSPHERIC 
MONITORING 

The Meteorological Service continued to 
participate during the period in the World 
Meteorological Organization (WMO) 
Background Air Pollution Monitoring 
Programme, the European Air Chemistry 
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Network (EACN) and the European 
Monitoring and Evaluation Programme 
(EMEP). Air and precipitation samples were 
collected and analysed for certain chemical 
con tituents (outlined in the 1987 annual 
report) . Daily pH testing for acidity in 
precipitation, which began in Rosslare in 
May 1987, was extended to Mullingar, 
Ca ement Aerodrome and Clarcmorri in 
1988. In addition, sampling and analy i of 
daily air samples for their nitrogen dioxide 
content began at Valentia Observatory in 
October 1988. 

Atmospheric Chemistry 
Chemical analysis tests were carried out on 
more than 1500 samples of air and 
precipitation annually. There was an overall 
decrease in acidity in precipitation am pies 
for the period compared to 1987 with less 
than one third of the samples tested having a 
pH value of less than 5.5 The most acidic pH 
value occurred in daily precipitation am pIes 
- 3.57 at Rosslare in December 1988, 3.82 at 
Claremorris in May 1988 and 3.89 at 
Ros ]are in July 19 9. The median pH value 
for monthly preCipitation samples was 5.9 in 
1988 and 6.0 in 1989. 

Monthly mean value of sulphur dioxide 
(S02 -S) in air sample collected at Valentia 

Ob ervatory in 1988 ranged from 0.2 to 1.0 
and in 1989 from 0.2 to 1.8 micrograms per 
cubic me tre. Nitrogen dioxide (N02-N) 

amples in ai r were collected at the arne 
location from October 1988 to December 
1989. The monthly mean values varied from 
0.2 to 2.5 microgram per cubic metre. The 
highest daily maximum concentration for 
sulphur dioxide was 5 .7 microgram per 
cubic metre and for nitrogen dioxide it wa 
8.2 micrograms per cubic metre. 

Interlaboratory calibration tests were carried 
out with satisfactory results, on test sample 
provided by WMO and the EMEP each year. 
Equipment for participation in an EMEP 
intercalibration exercise for samples and 
sampling methods was sent to Sweden in 
December 1989. 

Radioactivity 
The following sample were collected and 
processed for sub equent radioactivity 
measurement by the Nuclear Energy Board 
(NEB). 
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- Airborne dust collected on filters at Dublin 
HQ (5 days weekly) and Valentia 
Ob ervatory (daily). 
- WeekJy total falloyt and lap water samples 
for Dublin HQ and Valentia. 

Monthly precipi tation samples for 
Belmullet, Dublin Airport, Mullingar, Roche 
Point, Rosslare and Valentia Ob ervatory. 

All the amples were measured by the NEB 
for gro s beta activity. High resolution 
gamma pectroscopy was also performed on 
the precipitatin sample . 

External Gamma Do erate Monitor were 
installed by the NEB at Ca ement 
Aerodrome, Ros lare, Cork Airport, Valentia 
Observatory, Shannon Airport, Birr, Clone 
and Malin Head during the period. 



FORECASTING SERVICES 

GENERAL 
FORECASTS 

New paper Forecasts 

A comprehensive ervicc of forecast texts and 
in ome cases foreca t map was upplied to 
daily. evening, weekly and Sunday 
newspapers . Holiday re ort reports and 
forecasts were supplied for orne of the 
Sunday new papers. 

Radio Forecast 

With orne minor change in cope and 
ti m ing, forecasts supplied to national and 
local radio station. to AMCS Coa Lal Radio 
Station and MRCC Shannon followed the 
arne chedule as in 1987. 

Television Foreca ts 

Weather foreca t pre entation by Service 
meteorologist on RTE 1 (TV) conl1nued 
each day after the maIO evening ncw until 2 
October 1988. A new presentation format 
commenced on 3 October involving a taff 
Metcorologist, ba ed in the Televi ion Centre, 
presenting a erie of TV Weather Forecasts 
throughout the day on both RTE 1 and 
Network 2. A new graphic pre entation had 
becn introduced on 15 Fcbruary 1988. 

Thc weekday interview presentation on the 
"Live at Thrce" programme continucd from 
January lO Ea ter 1988 and, commencing in 
the autumn of that year, it became pan of the 
new T.Y. pre entation. 

Telephone F reca t 

The ystem of recorded w~ather forecasts 
(ATWS) continued to bc used exten ivcly 
during both years. TOlais of 2.00 and 2.14 
million calls were made on the 'y tern in 
1988 and 1989 re 'pcctively; the 19 7 figure 
wa 1.77 million calls ( ee Figure 4). 

AVIATION 
FORECASTS 

There was an overall increase in the demand 
for meteorological ervices to civil aviation in 
1988 and a slight reduction or levelling off in 
1989. There was a significant increa e of 
57% during 1989 in the number of briefings 
for training flights at Shannon Airpon over 
the 1988 figure. Special foreca t were 
provided both years for the Hot-Air 
Ballooning Champion hips. Local warnings 
of hazardous weather conditions at airports 
were issued as necessary and the Shannon 
Airport office issued 352 (1988) and 433 
(1989) warning of hazardou weather 
conditions for aviation in the Shannon Flight 
Information Region. 

Central Aviation Office 

The Central Aviation Office wa e tablished 
at Shannon Airpon on 1 February 19 9 and 
the meteorological office at Shannon Airpon 
thus became re ponsible for all aviation 
forecasting in the State, both civil and 
military. Thi re ulted in an increa cd output 
of foreca t material for aviation purpose. 
Routine issue of Terminal Area Foreca t 
commenced for Dublin. Cork, Ca ement and 
Gorman ton. Issue of Local Area Forecasts 
for the provincial airports Connaught, Sligo, 
Carnmore, Farranfore. Waterford and 
Carrickfin al 0 commenced on a regular 
ba i . 

Air Corps 

Documentation and briefing were provided 
for Air Corp pilot opcrating fixed wing and 
helicopter aircraft in training, earch-and
rescue and ambulance mis ion , national 
ecurity and Army/Garda operation, sea

n hing protection and the tran port of 
Government Mini lers and officials. 

In addition to local briefings at Ca ement 
Aerodrome. information was uppJied on a 
regular ba is to Air Corp pilots ba ed at 
other location throughout the country. 
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Courses in meteorology were provided to Air 
Corps Officers and Air Traffic Controllers at 
Casement Aerodrome. A two week course in 
Basic Aviation Meteorology was held at the 
Aerodrome for Naval Cadets. 

The Aer Riama/Irish Aviation Council' Air 
Di play Spectaculars' were held at Casement 
Aerodrome on 14 August 1988 and 13 
August 1989. A forecasting service was 
provided at the reque t of the organisers on 
both dates and on the immediately preceding 
dates to facilitate arriving participants and 
rehearsals. 

FORECASTS FOR 
AGRICULTURE 

The faIming community is one of the large t 
groups requiring weather forecasts. The 
ATWS provide much of the required 
infonnation but, on occa ion, more detailed 
forecasts are u eful for pecitic agricultural 
purposes. 

Special weekly foreca ts for farmer were 
supplied to some faIming and national daily 
newspaper. A weekly interview type 
forecast was broadca t on RTE Radio 1 
during 1988 but was di continued in May 
1989 when this farming programme wa 
changed to an early morning slot and wa 
pre-recorded. A weekly faIming forecast, 
broadca t on RTE 1 television each Sunday, 
commenced in 1988 and became firmly 
e tabJished in 1989. 

Daily forecasts (updated 3 times each day), a 
5-day outlook (updated once daily) and a 
range of agristatistic (updated weekly) were 
provided for the Agricultural Videotex 
Project (Agriline). 

A tire warning ervice wa provided to the 
Forest and Wildlife Service in 1988 but, 
foHowing the reorganisation of the fore try 
ervices (now named CoiUte) no fire warning 
ervice wa reque ted in 1989. Warning of 

weather conditions favourable to the spread 
of potato blight and special fro t warning for 

fruit growing areas were added to radio and 
television forecasts when appropriate. There 
were 6 potato-blight warning in 1988 and 3 
in 1989. 

Weekly forecasts were supplied to An Fora 
Taluntais (The Agricultural Institute) in 
connection with a grass production 
experiment, to An Comhairle Oiliuna 
Talamhaoiocbta (The Agricultural Advi ory 
Service) and to Teagasc (Agriculture and 
Food Development Authority) which 
replaced AFT and ACOT during 1988. 

MARINE 
FORECASTS 

Coa tal tation reports and sea area forecasts 
were included 4 times daily in the weather 
foreca t broadca t on radio from CAFO. 
Other forecasts specially tailored for marine 
interest were a1 0 provided to trawler 
skippers, lri h Lights urvey ve el etc. 

Gale warnings were i ued for Irish Coa Lal 
waters and for the Iri h Sea. Foreca t for 
Dublin Bay were prepared for the ATWS. 
Commercial fishery concerns, State and local 
authoritie engaged in harbour and coa tal 
projects, oil and ga exploration companies, 
yacht clubs and organi ers of aquatic events 
were all supplied with pecial forcca t . 

FORECASTS FOR 
INDUSTRY 

Special forecast were supplied on reque t to 
commercial firms and to public utili tie such 
as the Electricity Supply Board, Dublin Gas 
and Coras Iompair Eireann (The Irish 
Transport Company). Warning of severe 
weather conditions were issued.to local 
authorities, the Defence Force , the Office of 
Public Works and to a number of commercial 
concern . 
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CLIMATO'LOGY 

T he Climatological Division of the 
Meteorological Service is re pon ible 
for the upervision of climatological 

tations, the collection, quality control and 
archiving of their data, and the proce sing of 
climatological data into forms uitable for u e 
by other branche of the Meteorological 
Service and by out ide agencie. The e 
processed data are used in the preparation of 
climatological publication , the inve ligation of 
particular a pect of the Iri h climate and in 
dealing with rcque 1 for climatological 
infonnation. 

Climatological Network 

Rainfall and climatological tation were 
inspected during 19 8 and a Ii 1 wa prepared 
of stations which it wa propo ed to clo e in 
1989. However, due to taff hortage in 1989 
it was not pos ible to organi e systemalic vi. ilS 
and only a few talion were clo ed. 

Publication 

The Momhly Weather Report Part I [or the 
months January 1987 to August 19 8 was 
publi hed while the volumes for September to 
December 1988 were prepared for publication. 
Part I arumal repons for 1986 and 1987 were 
published. Part m (Synoptic Stations) wa 
amalgamated with Pan I since January 1987. 
The annual Part II report [or 1987 (monthly 
rainfall values fo r some 700 tation) was 
published during 19 . 

The Monthly Weather Bulletin wa i ued each 
month and wa expanded from an eight to ten 
page fonnat in July and September 1988 and 
December 1989 to permit more detailed 
coverage of special topics. 

Special Reports 

Special repons were prepared on the lOrOl 
force wind over Ireland on 9 February 1988, 
on nowfall in Ireland and on the heavy rainfall 

in pans of Munster on 10/11 October 1988. An 
internal note on 'Climate Change in Ireland' 
was prepared in November 1989 a was a note 
on 'Heavy Rainrall in.,lhe west and oUlhwest 
of Ireland 27/28 October 1989. An article on 
'Single Station and Regional AnaJy i of Daily 
Rainfall Extreme 'wa publi hed in the 
December 1989 issue of the Journal of 
Stochastic Hydrology and Hydraulics. 

Enquirie 

The Climatological Enquiries Office dealt with 
6,012 reque t for climatological infonnalion in 
1988 and 4250 enquiries in 1989. Fees were 
charged for 792 of the 198 enquirie and for 
746 in 1989. Attendance by meteorologi t as 
expert witne e in court were required on 29 
occasion in 1988 and on 40 occa ion in 1989. 
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RESEARCH 

T
he Meteorological Service has been 
running a Numerical Weather 
Prediction y tem operationally 

ince June, 1980. Since then, the system has 
undergone considerable development and 
many enhancement have been made. Our 
main re earch activities have been in devising 
efficient and accurate numerical techniques 
for integrating the equation of motion. 
Activities during 1988 are reviewed below. 
The Numerical Weather Prediction system 
operational as of 31 t December, 1988 is 
ummarised in Table 1. 

We have continued refining and enhancing 
our operational Numerical Weather 
Prediction suite. The cut-off times for the 
operational forecast runs, ba ed on midnight 
and midday observations, are one hour and 50 
minutes after observation time, and the 36 
hour forecasts are ready by 2.30 and 14.30 
respectively. They thu provide the 
foreca ters with the most timely objective 
guidance based on these data. 
The Automatic Data Extraction sy tem has 
been recoded to run on the VAX 111780 
communications computers. Comprehensive 
documentation of the new y tem is in 
preparation . A number of improvements 
have been made to the Objective Analy is 
routine . Thicknesses retrieved from atellite 
radiance measurement (SATEM) are now 
used in the analysis of the ma field. A 
tudy of the impact of the e observations on 

the analysis has been carried out. The 
analy is ha been extended to include 
humidity. Experimental analy es u ing a fine 
me h (50km) have been undertaken . 
The forecasting model has been adapted to 
include large scale moi t proces es. 
Operational testing of thi ver ion mu t wait 
until the VAX computer are available. The 
emi-Lagrangean integration method has 

been extended to the integration of the 
hallow water equations on the pbere. A 

copy of our foreca ting model on magnetic 
tape ha been ent to the Meteorological 
Authority in Cairo, Egypt, at their request. 
The slow equations have been used to 
develop a baroclinic model, LASER. This 
model has been used succe sfully to initialize 
the data for our forecast model. 
An algorithm for calculating the isentropic 

potential voricity has been coded up. This 
parameter is u eful as an indicator of frontal 
position and intensity. Operational testing 
awaits implementation of the VAX machines. 
A trajectory model has been developed and i 
currently u ed in a number of applications 
(air pollution studies, nuclear fall-out 
exerci es, etc.). The latest ver ion of the 
model includes a limited description of 
di persion processes. A global ver ion of the 
trajectory model was installed at ECMWF 
during the year. 

Numerou enhancements to the Graphic 
Package have been made. The sy tem has 
been implemented on the VAX computers. 
Special programs have been written to 
provide the forecasters at RTE with charts 
output on graphics VDUs and laser printer. 
Support has been given to the Computer 
Division in selecting and evaluating new pen
plotters. New graphics terminal and 
digitisers have been installed. Several new 
graphical output products have been 
developed to provide guidance to the 
foreca ter at the CAO in Shannon Ajrport. 
The program which prepare data for the Aer 
Lingus flight planning system have been 
modified and extended for the VAX 
computer. 

IDRLAM 
The main feature of 1989 occurred in April 
when Ireland became a member of the 
HIRLAM (High Re olution Limited Area 
Modelling) Group Project. Work on this 
project dominated research activities during 
1989. The goal of the effort is the production 
of a fine mesh model with sophisticated 
physics, capable of providing detailed and 
accurate hort range forecasts. Thi model 
will form the kemal of our future operational 

numerical prediction sy tern. 
In cooperation with the other HIRLAM 
participants, we are undertaking work on 
everal aspects of the model. In particular, a 

two time level emi-Lagrangian formulation 
of the advection is being developed. By the 
end of 1989, thi scheme has been 
successfully incorporated into a dry version 
of the HIRLAM model, and is performing 
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ati fa ctoril y. We have a l 0 carried out 
inve ti ga tion int o the u e of filtering 
integration tec hnique, and of tretched 
coordinate ystem. Plotting program. have 
been developed to di. play output data from 
HIRLAM run . 

NWP Research 
Further work ha been carried out in the 
development of emi Lagrangian chemes. 
An alternati e fo rmulation ha been 
developed which i more accurate than the 
method curren tly used operati onally. We 
have developed a limited area baroclinic 
model LA R ba ed on the low equati ons. 
Thi model ha. been te ted a a mean of 
initialization and the re ult have be n 
sati factory. An integration cherne ba ed on 
the Laplace tran sfo rm technique , which 
eliminates gravity wave noi e, i und e r 
continuing inve tigation. An alternative 
cherne which u es the Z transfo rm (the 

di crete analogue of the Laplace transform) i 
also be in g ·tudied and a repo rt is in 
preparation . The problem of partitioning the 
wind over a limited area into rotational and 
divergent component has been tudied. 

Work Related to the VAX 
Computer 
Work continued on modification of the data 
decoding and quality control programs for the 
VAX machines. A report on the Automatic 
Extraction sy tern has been prepared for 
internal di ' tribution . The plolting programs 
(including th e CHARTS program) were 
modified to run on the VAX. Various packing 
and unpacking routine were written to 
facilitate transfer of file between the VAX 
and the D C-2050. Some special plotting 
program. were developed (on the VAX) to 
te t the reception of the GRIB-code products 
obtained from ECMWF. Plot program were 
modified to access the data-ba. e of NWP 
products. 

The analy. i code wa modified to run under 
Fortran-77. While making the conver ion a 
numbe r of sma ll improvements were 
introduced. File formats for the observations 
were modified to make th e analysi 

compatible with the new ADE running on the 
VAX. Experimental run of the analysi on a 
fine grid were made, and change ' were made 
to the data selection algori th m in connection 
with the 'e experiment. 

Graphics 
The two Calcomp 960/925 plotter in CAFO 
were replaced by two Hew le tt-Packard 
7595A plotler . Two additional Hewlell
Packard plotter were in:talled in the Central 
Aviation Office in Shannon . New efficient 
driver program. were developed for the 'e 
plotters (wi th version running on both the 
DEC-2050 and the VAX-780) to enable them 
to be run in an on-line mode. The new 
oft ware wa ready for the opening of the 

CAD on L t March and the plotter became 
operational in Shannon on this date. 
Various plot ' were changed to accommodate 
the new plotter '. A new inter-chart and a 
new tephigram sheet were developed using 
the new plotters. The entire graphic ' y tern 
was converted to Fortran-77 to make it more 
compatib le wi th the VAX. Changes were 
made to the internal plot-fi le format to 
facilitate the u e of the Hewlett-Packard on
line plotting system. Th file format was 
changed from sequential to random acce s. 
The ECMWF MAGICS plotting ystem was 
implemented (on the VAX) by writing our 
own ver ion of GKS . The CHARTS program 
was modifi ed to produce hardcopy on a laser 
printer rather than a dot matrix printer. 

International Cooperation 
The SHARE graphic lade wa' in. tail ed in 
Argentina. The system was updated in 
Brazil. The graphics 'ystem was installed in 
Algeria (under the aegis of the UNDP/STAS 
program). 

Miscellaneous 
The verification suite continue. to nm and to 
accumulate statistics for monitoring our NWP 
sY' tem . Work is continuing on th e 
inve ,tigation of smog in the Dublin area. 
The Project Leader of HIRLAM, Nil. 
Gustafsson, visited the Division on 27-30 
September 1989 and signi ficant progress was 
made during hi tay. 
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Table 1 

Numerical Analysis and forecasting System 

v 

ANALYSIS 

u 

4IT v 

FORECAST 

Analysis 

Method 
Analysed variables 

Grid 

Levels 
Observation Types 

First Guess 
Data Cycle 

Prediction 

v 

Formulation 
Independent Variables 
Dependent Variables 

Diagnostic Variables 
Grid 

Integration Domain 
Finite Difference Scheme 
Time integration 

Parameterization 

Boundaries 

u 

~T 

v 

0": O. 

0=0·25 

_____________ 0:0 __________ __ 

_------ Tuv------
____ ---------aQ-------------

_--Tuv--------
C1 = O·S --=----=-= ~u: -------

---- d~-----
.----:: Tuv- ------

a = 0·75 ------:::- - - a~-------" 
~Tuv--------

0 : 0·875 -- -. 0 
__ -- ps C1= 

3-D univariate optimal interpolation 
Sea-level pressure, geopotential, temperature, 
wind-components, humidity 
Arakawa D-grid on polar-stereographic 
projection; d=150km at 600N 
1000, 850, 700, 500, 400, 300, 250 and 200mb 
SYNOP, SHIP, BUOY, TEMP, PILOT, AIREP, 
ASDAR,SATOB, SATEM 
ECMWF 12 or 24 hour forecasts of geopotential and wind 
12 hours 

Primitive equations 
1..,q,,<J,t 
T,u,v,ps 

<J),<J 
Arakawa C-grid, transformed laUlong, d=1.00 , 
five levels in vertical 
Europe, North Atlantic, Eastern Canada 
Second order accuracy 
Advection: Semi-Lagrangian 
Adjustment : semi-implicit 
Timestep: llt=90mins 
Orography: Smooth 
Surface Friction (Ekman) 
Vertical Eddy momentum transport 
Horizontal diffusion: near boundaries 
Dry convective adjustment (applied every 90 mins) 
Moisture: not included 
Radiation : not included 
Upwind difference scheme. Values from ECMWF 
forecasts updated every 6 hours. 
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SPECIAL TOPIC 

Europe's Involvement with . 
Meteorological Satellites 

T
he 1981 Annual Report contained an 
article on the u e of atellite in 
general in this Service. The pre ent 

article concerns the European meteorological 
satellites only. 
16 European State joined together in 1986 to 
form a European Meteorological Satellite 
Organi ation, EUMETSAT. The EUMETSAT 
Convention had been ratified by Ireland in 
1985, and ince that time Ireland ha 
participated in meeting of the EUMETSAT 
Council and of groups deaJing with financial 
and other matter concerning the European 
meteorological atellite programme. 
European involvement in meteorological 
sa tellites before that time was through the 
European Space Agency (ESA). ESA 
de ' igned and built (with ome of the work 
contracted to private aero pace companie ), 
launched and controJled the earlier erie of 
Meteosat atellite. They al 0 proce sed the 
image at the European Space Operation 
Centre (ESOC) in Darm. tadt, We t Germany. 
While a considerable amount of this work 
still remain ' with ESA working under 
contract for EUMETSAT, much of the 
planning work is done now by EUMETSAT. 

ESOC 
The Meteo at Exploitation Project at 
ESOC consi ts of various team including 
engineer, oftware taff and atellite 
controllers, and a meteorological team. The 
MET team include a number of theoretical 
meteorologi ·ts, other meteorological and 
admini trative taff and a group of 6 hift 
working meteorologist. Thi group 
upervi e the operational ide of things (the 

Meteorological Information Extraction 
oftware, in general, i developed and 

maintained by meteorological personnel 
rather than by the computer section) and al 0 

doe the manual quality control of the variou 
products of the centre. 

The Satellite 
From the initial drawing board to an 
operational atellite take many years. 
Though it is more than 10 years since the 
launch of the first Meteosat, the ba ic ateJlite 
de ign ha remained unchanged - a pin-
tabili ed, three channel atellite - a tribute 

to the proven robu toe s of the initial de ign. 

The erie of geo tationary meteorological 
atellite. launched by ESA began with 

Meteo 'at I (MI) in 1977. After the failure of 
this satellite in 1979, M2 took over and was 
the 'operational' satellite until 1988. As thi 
was running out of fuel , M3 wa launched in 
1988 to fill the gap before the launch of the 
fir t formally operational atellite. The 
naming of atellites ometime causes 
confu ion a name ' are often changed after a 

ucce ful launch and commissioning. 
Pre umably thi is in order to keep the 
equence of operational atellite name 

unbroken by un ucces ful launches or fatal 
malfunctions. 
Each of the Meteosats has been in 
geo ynchronous orbit. Thi mean that they 
are over the equator and orbit the earth once 
per day - thu appearing tationary over one 
particular longitude. The tandard longitude 
for the Meleo at i the Greenwich meridian. 
The sate.llite doe, however, drift in both the 
N-S and the E-W direction . 
Image are taken in three channel. The 
visible radiometer detect light in the visible 
wavelengths, creating an image of the same 
type a would be seen by a normal camera. 
The infra-red (IR) radiometer detect 'light' 
in the infra-red part of the spectrum . This 
mean that the image eff ctively ees the 
temperature of the object in its field of 
view. Thi offer at lea t two advantage over 
the vi ible image: the meteorologists will 
have their pictures by night a. well a by day, 
and they will have a measure of the height of 
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the cloud top (derived from their 
temperature). The third channel image are in 
the near-infra-red part of the pectrum and 
give an indication of the amount of water 
vapour in the upper tropo phere. 
Some of the serie. have carried small 
experimental packages totally unrelated to 
meteorological applications. 

The pre. ent atellite i. cylindrical in hape 
with ' olar cell around the out. ide. It 
diameter i 2.1 m, height 3.2m. It i pinning 
at a rate of 100 rpm with it ax is 
perpendicular to the earth's equatorial plane. 
II weighs about 320 kg. This includes 39kg of 
fuel atth beginning of its operational life. Its 
power requirement i about 200W. 
From the meteorological point of view, the 
radiometers and detectors are the most 
important part of the satellite. The primary 
mirror aperture i 400mm. A anyone who 
ha used telephoto lenses on a camera wi II 
know, the longer the focal length of the lens, 
the higher the magnification. In cameras, 
complex mirror len 'e are u ed for the 
longe ' t focal length in order to keep the len 
to a manageable ize. Mirror ' are u ed in the 
satellite for the same reason, but also (0 
minimize the ab orption of the lR light before 
it reaches the detector. The usc of mirrors in 
place of lenses, al. 0 cn. ures that light from 
all wavelengths will be focused on the same 
plane. The focal length of the system is 
around 3650mm. 

The radiation is focused onto detector arrays. 
The radiometer is stepped through 0.14 
milliradians every time the atellite complete 
a rotation. The earth ubtend. an angle of 
approximately 18 degree at the satellite. This 
means that the earth is covered by 2500 scan 
lines in 25 minutes. Thi lead to the atellite 
re olution of 5km in the IR channels and 
2.5km in the vi ible channel at the 
subsatellite point ( sp). 
A full set of images (referred to as a 'slot') 
con i ling of two full di k image in the 
v~sible channel, off et from each other by 2.5 
kilometer, one in the IR and one in the 
water-vapour channel is transmilled each half 
hour. There are thus 48 slots per day. 

Launch / Early Orbit / 
Commissioning 
The satell ites are lau nched from Kou rou 
French Guyana. Initially they enter a highl; 
elliptical orbit with a perigee of a few 
hundred km and an apogee of around 36,000 
km above the earth. Then comes the critical 
firing of the .olid expendable apogee boost 
motor. Thi leaves the atellite in as near to 
a circular orbit a ' po sible. The . atellite is 
then slowed at or near it · nominal longitude. 
There follows a period of some weeks of 
commi ' ioning during which the various 
functions of the atellite are checked out and 
decontamination (to rid the atellite of some 
of the water vapour carried with it into 'pace) 
is performed. The satellite is then ready for 
operational use. 
The continuing need to decontaminate the 
satellite causes a los of image for about 48 
hours a couple of times per year. 

ControV Ranging 
Changing gain, manoeuvring, performing 
the nece ary act jon when the atellite i in 
eclipse (receiving no power from the sun), 
decontamination procedure, ending the 
admini tration me ages and ke ping a 
con tant watch on all the atellite subsystems 
is the job of the mission controller and the 
satellite controller. There are numerous other 
predictable and non-predictable events which 
require intervention from the ground. The 
eclip e period is one of the predictable events 
which has an effect on the product available 
to the u. er . . Another example is the un-
atellite coincidence - at a few minutes past 

midday on the 3rd March and the 9th 
October each year, the un, atellite and the 
ground slation are aligned. An unpredictable 
though not unusual event is arcing between 
some of the component due to static buildup 
which can cause the 10 of one or two lot. 

Data transmi ion 
The Data Collection mi . ion is u. ed to relay 
me age from balloon , buoy ', hi'p, 
aircraft, automatic weather station etc. Thi 
i u. eful for data collection platform which 
are located in remote! inho pitable locations. 
The. atellite relays the me ' ages from the 
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platform to ESOC, where the computer 
forwards them on landline/ telex etc. to the 
platform owner or in ome ca e they are 
ret ran milled between Wefax (the analogue 
satellite pictures) me ages to be received by 
modified Secondary Data U er Station 
(SDUS). The sy tem i capable of handling 
up to 2000 me age per hour. 
The Meteorological Data Di tribution 
mi ion will relay alphanumeric (channel B) 
or graphical (channel A) meteorological 
information to anyone within the satellite 
field of view. The receiving equipment 
required i , again, broadly imilar to an 
SDUS. It i intended that the information will 
be in erted by major meteorological centres 
(e.g. London/Rome). 

Processing at ESOC 
Raw image data are digital. They con ist of a 
value of 0 to 256 for the radiance (i .e. 
brightne ) of each point in the field of view. 
The e data are received at the automatic Data 
Acqui ition, Telecommand and Tracking 
tation in the Odenwald hill ju t SE of 

Darm tadt. From there they are relayed to the 
computer at ESOC. They are eparated into 
their 3 channel, timing ignal. added etc. all 
in real time. 
Orbit perturbation, attitude and pin rate 
variation cau e the actual image to deviate 
from the ideal i mage. Change occur both 
within and between images. This is corrected 
at ESOC. In the final product at ESOC, the 
registration accuracy i better than 0.4 
picture element ('pixel ') between two 
image taken an hour apart. Thus if we are 
looking at the ame place on two images 
taken an hour apart, we can be confident that 
they are les . than about 2 km apart. 

Hi-res / Wefax dissemination 
These rectified image go to user in two 
different way: Primary Data user receive 
the full resolution data in digital form. 
The e users include mo ·t national 
meteorological . ervice and some other 
institutes. Anyone who wishes to do furth r 
processing of image hould obviously be in 
this category. It i of course the more 
expen i ve option a a larger antenna, a 

demodulator and bit and frame ynchronizers 
are required. U ually a dedicated 
minicomputer will be u ed al o. Orbit 
parameters, blatk body and pace counts, 
calibration coefficient and gain are included 
in the datastream. Secondary Data user 
include mainly airport meteorological office, 
private u er etc. The data are sometimes 
converted by u er to digital form but can 
not be used in a quantitative way. SDUS form 
an excellent aid to foreca ter , but a PDUS 
would be the normal choice for the 
integrated foreca ter work tation concept 
which eem to be becoming more popular 
now. Images from the American GOES 
atellite are relayed from Lannion (France) 

and di eminated via Meteosat. Likewise, 
'ome fax charts are ent via ESOC and M4 
from the Deutsche Wellerdienst in Offenbach. 

Further Processing 
For the purpo es of Meteorological 
Information Extraction, the rectified image i 
egmented into about 5000 32*32 pixels . 

The e egments form a useful base for . cene 
identification and for tati tical work. [n 
practice the proce ing i ' u ually confined to 
a great circle arc of 50 or 55 degree from the 
sp. Outside this area the atmo pheric 

correction ' become rather large. They thus 
deal normally with around 3500 segment . In 
the derivation of u eful meteorological 
product from the e data a variety of 
upplementary information is required. This 

include. non-meteorological information 
(geographical information, reflectivity table, 
' olar elevation/azimuth and spacecraft 
information) and meteorological information 
(including climatological data and / or 
approximate foreca t data, ea surface 
temperature e timate , analy i and forecast 
chart for operator guidance in quality control 
and radio onde data for comparative tudie). 
Radiation received by the atellite i 
characteristic of both the underlying urface 
and the intervening almo phere. As most 
derived products will u 'e the cloud or surface 
features, the atmospheric ab orbtion effect 
must be compen ated for. The aim is to 
produce an objective account of scenes within 
each egment. The output of thi analysis is 
the cia , mean radiance, tandard deviation 
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and size of the variou scene. The method 
u ed i that of histogram interpretation. 
One of the mo t difficult problem of scene 
interpretation is the identification of optically 
thin (semi-tran parent) cloud. An empirical 
function is automatically applied at ESOC to 
minimize this problem. 

Products derived at ESOC 
1. Cloud motion wind. 
Wind. derived from the motion of clouds are 
con idered by far the mo. t important of the 
derived meteorological products. They are 
used by many National weather centres a. 
input to the Numerical Weather Prediction 
schemes. Over 2500 winds (speed, direction 
and pre ' sure) are derived per day, most of 
these in otherwise data- parse areas . The 
wind. are produced automatically from three 
successive infra-red images four times per 
day. The quality of these wind i continually 
being improved and there are plan to 
produce other et of wind u ing the water 
vapour and po ibly the visible channel. 
2. An archive of the images in a compressed 
form (climate data set) i produced and is 
used by climatologi ts and other re earchers. 
3 . A Precipitation Index is produced and is 
u. ed mainly in the area of precipitation 
analy. es in data parse parts of Africa. 
4 Certain part of the field of view are 
written to lap in a pecial format to be u ed 
for intercompari on of satellite data. 
5 The temperature of the hi togram clusters 
identified as sea are obtained from the 
radiance corrected for atmospheric 
absorption. These ea surface temperature 
data are di . seminated twice per day. 
6 . A the radiation mea ured by the WV 
channel comes predominantly from the water 
vapour in the upper troposphere, ESOC al. 0 

ha a scheme to produce a relative humidity 
product for the upper troposphere. 
7. A cloud analysi i produced as a direct by
product of the egment processing. 
8 . Cloud Top Height is the only Meteo at 
product di ' eminated via the . atellite. It 
consi ts of a graphical picture of corrected 
cloud heights divided into 4 height band 

Thi i ju a brief overview of 
meteorological atellites from the per pective 
of the satellite operator. Many National 
Meteorological Service do further 
processing on the image. Bench forecasters 
around the world find atellite image ' most 
useful. The images are used by them, firstly 
to aid analy is of the current synoptic 
ituation. With the paucity of conventional 

observation over the ocean, for example, 
Irish forecaster rely heavily on the satellite 
image to define the nature, location and 
extent of front. Secondly, the forecasters use 
the satellite image for now-ca ting 
(extremely . hort range forecasting) to predict 
on. ct of thunder lorm , to predict the time of 
arrival of rain at particular localion , to detect 
incipient rapid deepening of lows etc. Many 
other parameters of meteorological interest 
can be inferred from the picture - large scale 
vertical motion or the maIler cale 
mountain wave for example. 
Even though atellite projects are very 
expensive, they (and other remote sensing 
cheme ) are een as more co t effective than 

traditional forms of observation. 
Meteorological services around the world are 
working on new ways of a 'similating satellite 
derived information into their numerical 
weather prediction cheme and new ways of 
incorporating the information into integrated 
meteorological work tation . 
Likely future development in the area of 
meteorological atellite include a econd 
generation of improved Meteo ats, European 
orbiting satellites with temperature and 
humidity sounding capabilities, and atellite
borne microwave ounder which will be able 
to see through cloud and give information on 
wave heights, surface pre . ures etc. 
Forecasters eagerly look forward to these 
developments but the time ha already arrived 
when a forecast office without the satellite 
image i almost inconceivable. Even the TV 
watching public would now feel let down if 
atellite image were to disappear from their 

screens. 
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COMPUTERS 
AND COMMUNICATIONS 

The computer system of the Meteorological 
Service at its headquarters in Glasnevin 
continu ed to be based on a DEC-2050 
mainframe computer (used for numerical 
weather prediction, graphics, climatological 
data processing, research projects and a a 
general-purpose computer) and two DEC 
PDP 11/40 microcomputers (u ed mainly for 
meteorological telecommunications). 
Intensive software developed and te ting 
continued in connection with the introduction 
of the Services' two DEC VAX 11/780 
minicomputers in place of the ageing PDP 
11/40 equipment. The second VAX lln80 
was installed in August 1988 to permit testing 
of the dual communications system and in 
October the DEC-2050 was connected to the 
two VAX machines by Ethernet to allow for 
data interchange via DECnet software 
between the three machine. The VAX 
system was used as backup for the PDP 11/40 
system for some key operational systems 
since June. A standby airconditioning system 
wa in talled, al 0 in June, to cater for the 
increased heat output in the computer room 
due to the introduction of the VAX 
equipment. 

During 1989, Personal Computers were 
installed in Climate, Computer and Research 
Divisions and connected to an expanded 
Ethernet network 0 allowing easy exchange 
of data between the PC's, the DEC 2050 and 
the VAX 11/780's. The computer network 
was connected via a DECnet link to the 
European Centre for Medium-Range Weather 
Forecasts (ECMWF) in Reading, greatly 
facilitating the u e of the Centre's computer 
system by IMS personnel. 

New Computer Equipment 
Among the additions to the computer 
hardward and oftware systems in 1988 were: 
(a) Four Hewlett-Packard Draftmaster 7595A 
pen plotters from Hewlett-Packard Ireland 
Ltd in December. Two of the units were 
acquired LO replace the ageing CalComp 960 
plotters in u e in the Central Analyst and 
Forecast Office in Glasnevin, and two for 
Shannon Airport meteorological office to 
provide automatic chart plotting for the 
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envisaged Central Aviation Office at 
Shannon. 

(b) The setting up of the weather office in 
RTE in October to cater for the revamped 
weather presentations nece sitated the 
acquisition of some computer equipment, 
namely a DEC VT340 graphic terminal, a 
Canon LBP-8II laser printer and a DEC 
LA50 text printer, and the selting up of a 
communications link with the Gla nevin 
computer system. 
(c) In order to implement the rationalised and 
upgraded communications links between 
Glasnevin and the airport offices at Dublin. 
Shannon , Cork and Casement Aerodrome, 
and also to supplement and replace 
equipment in Gla nevin, ten Canon LBP-811 
laser printers, ten DEC LA 75 matrix printers 
and twenty DEC VT320 visual display units 
were acquired and deployed in November. 

(d) A software contract for the provision of 
VAX telex interface oftware wa awarded to 
Baltimore Technologies Ltd, Dublin, in May. 
This was to allow for the automatic collection 
of hourly observations from meteorological 
stations and the interrogation of 
meteorological databank by telex. In 
addition five DT! telex interface units were 
acquired from Telecom Eireann. 

(e) To allow for further development of 
climatological data handling, equipment was 
acquired for the Climatological Division in 
the form of a DEC VT340 graphics terminal 
and a Prompt IBM - compatible Pc. Various 
software package a ociated with the WMO 
CLICOM project were al 0 acquired for the 
Pc. 

(t) To facilitate the implementation of X.25 
communications links to the British 
Meteorological Office at Bracknell and the 
European Centre for Medium-Range Weather 
Forecasts, Reading, VAX PSI oftware was 
purcha ed from Digital Equipment Ireland 
Ltd in June. 

(g) A computer cabling system for the 
headquarters building was in talled by 
Bootstrap Ireland Ltd. The new ystem 
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and are also connected to the European Weather Centre and Met. Office, Bracknell. 
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rationali e the computer room cabling, 
provide patch panel for flexibility in 
making connection to the computer and 
replace older cabling to terminal locations 
throughout the building with more modern 
cables, while at the same time allowing for 
increa e in the terminal population. 

(h) In December a deci ion to participate in 
the ECMWF MAGICS (Meteorological 
Applications .Graphic ...Integrated Colour 
System) software project wa taken, and the 
essential parts of the MAGICS software were 
acquired. 

Major Hardware Development in 1989 were 

(I) In tallation of DEC IBM-compatible 
PC's in Climate, Re earch and Computer 
Divi ion and in Valentia Ob ervatory. 

(2) Expan ion of Ethernet Network and 
in tallation of Multi port Repeater. 

(3) In tallation of Exabyte 8mm Cartridge 
Tape Subsy tern for backing-up VAX 111780 
di k . Thi device is shared by the two VAX 
111780' and eliminate the need to change 
tapes during di k backup. 

LIBRARY 

The u ual ervice provided for 
Meteorological Service taff and for outside 
users of the Library were, as far a. po sible, 
maintained during 1988 and 1989. 

Two further i ues of the internal taff 
new letter were produced (No 3 and 4, 
Spring and Summer 1988). This time the 
type. euing was done entirely on the newly 
acquired de ktop publi hing y tern, which 
permitted a much more attractive layout. A 
number of retired staff have expre ed warm 
appreciation of the new letter. 

Close co-operation continued with librarians 
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(4) In tallation of dial-up link to Digital 
Equipment' RDC (Remote Diagnostic 
Centre) in Ba ing toke. facilitating 
maintenance of VAX 11/780's. 

• 
(5) Installation of two HP-7959A pen 
plotter in Central Aviation Office, Shannon. 
and upgrade of the computer link between 
Shannon CAO and Glasnevin to a 
multiplexed 9600 baud line. 

Major Software Development 

(I) New X.25 EMTN link from the British 
Met. Office Bracknell to the VAX 11/780 
ystem. 

(2) New DEC net-based connection from 
ECMWF to VAX 1\1780 sy tern. The new 
link operates at a speed of 9600 baud. in 
comparison with 2400 baud for the ECMWF 
- PDP 11/40 link. 

(3) Software to connect low-s peed 
communication line (MOTNE.AFTN) to 
VAX 111780 system. 

The computer configuration on 31 st 
December 1989 i hown in Figure 5. 

of other Government libraries. It i hoped 
that it will soon be possible, with the aid of 
IMAS (Department of Finance), to link all the 
major Government Librarie on a computer 
network. With thi in mind , various 
commercially produced library hou ekeeping 
packages have been asse sed in the hope of 
finding a good integrated system suitable for 
use on the network. 

The Meteorological Service Library in-house 
. y tern continues to work well. A major 
improvement has been the exten ion of the 
cataloguing program to allow real-time 
updating of the indexes. A description of the 
system has been published CAn in-house 
ystem for cataloguing, retrieval and loans in 

the Iri h Meteorological Service Library') in 
Program: automated library and information 
sy tem ,22(4), October 1988. pp 337-353. 



INSTRUMENTS AND EQUIPMENT 

Anemometers 

Repair to the Dines anemometer at Birr were 
completed during 1988; most of the work 
had been carried out during 1987. Work 
carried out in 1988 included replacing the 
lead pipes from the ceiling to the float 
chamber and replacing the gunbarrel pipe 
through the roof. Minor adju tment had to 
be made to the float chamber in 1989 when 
the wind peed readings were found to be 
low. 

The Dines anemometer at Claremorri wa 
erviced in 1989 following a report that the 

float wa probably leaking. The float wa 
replaced with one that had been reconditioned 
in our own workshops. 

At Dublin Airport the Dine anemometer 
uffered evere damage in 1989 when the 

rna t wa pulled down during gra cutting 
around the anemometer enclosure. Some 
work wa done in replacing the anemometer 
but wa not completed due to delay in 
getting pare part from the upplier. 

The Dan k Impul phy ik digital anemometer 
at Dublin and Shannon Airport operated 
very well during 1988 and 1989. However 
the Shannon system uffered minor damage 
due to electrical torm in the summer of 
1988. There wa no damage to the Dublin 
y tern largely due to the fact that a lightning 

protection unit, de igned and built by the 
Instruments Division, had been in tailed in 
1987. A imilar protection unit sent to 
Shannon wa installed in 1989. Component 
for repairs to the Impul phy ik system are 
difficult to acquire and orne are ob olete. 
However, becau e of the delay in in tailing 
the new Vai ala digital anemometer during 
1988, work continued on repairing faulty 
printed circuit card . 

One of the new Vai ala digital anemometer 
wa in tailed at Dublin Airport in 1988 . 
Member of the In trument staff attended a 
maintenance course given by a Vai ala 
repre entative following the in tallation. The 
mast for thi anemometer was upplied by a 
local contractor. The di play for the y tern 

proved rath r di appointing in that the 
yellow L Ds did not show up well in the 
tower po ition e pecially during bright 
sun hine . Thi problem wa inve ligated 
both by Vai ala and by the In trument taff. 
In 1989 Vai ala agreed to replace all exi ting 
di play unit with an improved type. 

Fac imile and Communications 
Network 

The tran mis ion and reception of fac imile 
chart and picture over the dedicated data
line network was generally good during both 
year. Te t chart continued to bent on a 
regular basi and all fault . were dealt with 
promptly. 

In 1988, one of the Muirhead K-1S0-TR4 
tran miller and one of the K-649-TR4 
receiver wa. compl telyoverhauled. One of 
the older 0-649-LlE3 receiver from 
Caementwa rebuiltinJ9 8. 1n1989 
another tran mitter and receive r were also 
overhauled. Aloin 1989 a K-949 digital 
fac imil e receiver wa de patched to 
Casement. The Spembly recorder which is 
u ed to rece iv atellite image wa 
overhaul d three time. Thi wa neces ary 
becau e thi parti ular receiver i running 
almo t continuou Iy and require more 
maintenance than other recorder. Two video 
copiers for lise with the Technavia y tern 
were purcha cd during 1988, one for CAFO 
and th e o ther for Shannon Airport. Thi 
hould relieve orne of the burden placed on 

the Spembly recorder. A re onditioned 
recorder wa bought from the BMO in 1988 
and wa in tailed in the meteorological office 
at RTE. 

Two of the older D-649 erie recorder 
which were in a poor condition were written 
off durin g 19 Howev e r they were 
completely dismantled and all u eful parts 
were kept a spare ' . It wa de ided that any 
more of the recorder from thi erie would 
be treated imilarly in future. 
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Automatic Weather Stations 
(AWS) 

The Agmet ubgroup inve tigating automated 
climatological recording met on a regular 
basis during 1988 and a member of the 
Instrument Divi ion was present at aU these 
meetings. The Didcot climatological AWS 
which was bought in 1987 was erected on the 
roof of the HQ building and ha undergone 
tests, with a view to in talling it at Moore 
Park, Fermoy, Co. Cork in 1990. This station 
will be part of a national network with the 
Meteorological Service being the central 
databa e allowing all other users and 
subscribers access to the tored data . A 
con iderable amount of time wa spent in 
writing the software for the tation' 
datalogger and for the tran fer of the data to 
the mainframe computer. A second Didcot 
cHmatological A WS was bought in December 
1988. 

Ceilometers and Runway Visual 
Range (RVR) 

Five Vaisala ceilometer were bought 
between 1988 and 1989. 1.Wo of these have 
been in talled, one at Dublin Airport and the 
other at Cork Airport. The others are 
earmarked for Cork, Ca ement and 
Connaught Regional Airport (when the 
Service take over meteorological operation 
there) . 
New Vai ala RVR y tern were installed at 
Dublin, Shannon and Cork Airports. The 
maintenance of the Dublin y tern is to be 
retained by the Meteorological Service, while 
the Shannon and Cork ystems will be 
maintained by technical staff at both airport . 

Other Activities 

The Ches el multipoint digital recorder in 
Cork Airport was out of ervice for a 
considerable amount of t.ime on two 
occasions in 1988 and 1989. The fir t of 
these was when the back-up program failed 
and the econd occasion wa when the main 
processor failed . On both occa ions the 
manufacturers had to be called on to repair 
the recorder. 

The cloud height earchlight at Kilkenny wa 
replaced with a reconditioned until. The 
earchlight at Birr wa rebuilt by a local 

contractor. A third unit ha been 
recondition ed at 0 and will replace an 
exi ting unit at one of the synoPlic tation . 

Mullingar was vi ited once in 1988 and four 
of the manometers u ed in the oil-moi ture 
experiment were replaced as wa mo t of the 
nylon tUbing . There wa another vi it in 
1989 when nine of the oil moi ture block 
were replaced. 

Routin e preventative maintenance wa 
carried out on a regular ba i throughout both 
year. All fault were rcctified quickly. 

Quite a number of preci ion aneroid 
barometer were repaired and calibrated. 
Three more Vai ala digital Pa II barometer 
were bought. The number of reque t from 
out ide agen ie and members of the public 
for information on and pecification for 
meteorological in trument continued to 
increase. 

Satellite Receiving Stations and 
Weather Surveillance Radar 

Activilie. in these field are r ported on in 
the ection on Ob. er alion 
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AGRICULTURAL METEOROLOGY 

T 
h re i. an in crea ing recognition 
among the agricultural community 
including farmer of the need for 

concern for the environment in everyday farm 
activity. The inten ification of production 
with the higher u e of nutrient and chemical 
increa 'e the ri k of pollution of the wider 
environment. Sources of farm generated 
pollution include . ilage effluent, wa hdown 
water from farmyard, slurry, fertili er run-off 
and leaching. Weather upport ervices help 
the farmer to minimi e the risks a ociated 
with all these ource '. 

Cooperation with Agricultural 
Bodie 
Clo 'e cooperation continued with the main 
agricultural bodie ' , with the Department of 
Agriculture and Food and with the Faculties 
of Agriculture and related departments in the 
universitie. During the two years, the 
Agrometeorological Bulletin wa circulated 
to Researcher, Advi ors and other. 
Following analy i of a que tionnaire to 
recipients, the circulation wa. rationali ed 
and reduced by 30%. Approximately 30% of 
recipients replied to the effect that they were 
willing to pay for the Bulletin. The overall 
presentaiton of the Bulletin was enhanced and 
additional material wa ' included in the 
publication. 

Animal Disease Control 
Weather ha ' both direct and indirect effect 
on animal health and on the survival and 
transmi. ' ion of disea e . Cooperation with 
the Veterinary Authoritie of the Department 
of Agriculture and Fo d help to reduce the 
incidence of nematodiriasi in young lambs in 
pring and liver nuke in cattle and sheep in 

the autumn and winter. On the basis of the 
meteorological data and veterinary reports, 
the Department advise. farmer. on the risk of 
these disease. 
The Department is also anxiou ' for the 
close t po . ible cooperation between it and 
the Meteorological Service in relation to Foot 
and Mouth Di 'ea e (F&M). With the adven t 
of reduced EC inter tate movement 
re triction ' following 1992 the ri ' k of the 
di ea e coming into Ireland will be increa ed. 

The acqui ition of a model to predict the 
airborne pread of F&M following an 
outbreak in thi country has been de cribed in 
earlier Annual Report .. A the airborne virus 
can be deflected from it path by 
topographical feature, a national terrain 
databank on a I km grid wa purcha ed by the 
Department of Agriculture and Food in 1988. 
Thi wa. a imilated into the programme. 
Work hop on the role of wind and other 
element in the spread of the di ea e were 
given at two Department training courses for 
veterinary officers at Nenagh and Mullingar 
in 1989. For the fir. t time, officers were able 
to ee a demon ·tration of the F&M model and 
how it upported the di ea e control 
operation. Great intere t wa di played by 
the participant mo. t of whom were 
previously unaware of the Meteorological 
Service' involvement. 

International Cooperation 
The phenology report. for the four 
phenological garden were tran milled to the 
International Directorate of the Phenological 
Garden .' Programme in Germany. 
Meteorologi al data for most of the Iri sh 
synoptic station were provided to the Joint 
Research Centre of the C, I pra, Italy in 
1989 for the EC pon. ored pilot project for 
remote en ing applied to agricultural 
tati tic , 

A number of questionnaire relating to the 
work of the Commis ion for Agricultural 
Meteorology (CAgM) were circulated to the 
relevant Re earch Centre and a ynthe. i of 
the replie ' returned to WMO. 

Exhibition 
The Meteorological Ex h ibition at the 
National Ploughing Champion hip, was held 
in both year at Oak Park, Carlow supported 
by Teagasc and Telecom Eireann in 1988 and 
by the Farming Independent in 1989. 
Through the a ociation with the Farming 
Independent, con iderablc publicity was 
given to the venture featuring the televi. ion 
team of weather forecasters and the 
publication of article on weather and 
weather pre entation . A central location at 
the Ploughing Champion hip wa ecu red in 
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both year and attendance at the 
Meteorological Pavilion wa very high over 
the three day . 

Automatic Recording 
Progre wa made in the area of automatic 
climatological recording during the period. 
The Service purcha. ed two tat ion in 1988 
and programme for interrogation, quality 
control and archiving of data were developed . 
Thi wa nece ary 0 that a national network 
of compatible y terns could be establi hed . 
One tat ion compatible with the propo ed 
automatic climatological network wa 
purcha ed by Bord na Mona in 1989. Thi i 
to be in tailed early in 1990 at a ite on 
Mount Dillon bog, Lane boro, Co Longford 
as oon a a licence i ' granted for radio 
tran mi ion facilitie to the local office. The 
Meteorological Service i in tailing another 
tation at the Teaga c Re earch Station, 

Moorepark, Fermoy, Co Cork while the 
Teaga c per onnel at John town Ca tIe 

tation, Co Wexford are investigating the 
purcha e of another. 
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AGMETGroup 

Further progre w!ls made during 1988/89 to 
advance the cript of the handbook to be u ed 
by cour e teachers and tudent of the 
Certificate in Farming cour e. Thi Cour e i 
undertaken by all young peop le entering 
farming . 
The Group met RTE Pre entation to help in 
formulating the new graphic for the di play 
of agricultural-weather related topics such as 
gras: growth rate, oil moi ture deficits and 
di ea e indice on the weekly TV farming 
forecast. The AGMET Group ha also et up 
'feedback' mechani ms with the farmer 
organisation to evaluate the ervice. 
Other area . with which the Group are 
concerned, relate to quality of food and 
agricultural produce,and environmental 
pollution, and how they interact with weather. 
The AGMET group organised a one-day 
conference and exhibition at University 
College, Dublin on February 29, 1988. The 
conference featured international peakers 
and attracted a large attendance. 



MARINE METEOROLOGY 

A part from having overall 
respon ibility for the making and 
collection of weather observation 

from Irish hips and from lighthou e and 
buoy near the Irish coa t (see ection on 
Ob ervation ), the Marine Meteorology Unit 
provides research support to CAFO for the 
upply of special foreca t to marine intere t 

(see ection on Weather Foreca t ). Al 0, thi 
Unit i involved in the tudy of climatic 
condition in Iri h coa tal water, in the 
upply of marine climatological information 

and in the international a pect of marine 
meteorology. Wind and temperature 
mea urement from the Marathon Ga 
Platform are quality controlled and archived 
within lhi Unit. All wind data from the 
Marathon Platform ince mea urement 
began in 1979 have now been put into 
computer-compatible format and analy i of 
the e data is ongoing. 
The computer archive of lri h marine 

climatological data, which is ba ed on one 
million weather report made in In h water 
by ship of many nationalitie over the past 
100 years, wa u ed frequently in the 
preparation of replie to enqutrle. 
Summaries were prepared of a numerical 
wave model output for 7 grid-point in the 
Celtic Sea and the Atlantic Ocean. 

An analysi wa carried out on the vi ual 
ob ervation of wind, made ince 1945, at 5 
lightve el. The e data are the primary 
source of information on the interannual 
variation of the Iri h offshore wind regime. 
Wave at pecific locations often depend 
critically on local condition. An individual 
cherne which take the e into account and 

yet i straightforward to use, was developed 
in the Marine Unit for each site a required 
for the dedicated foreca t i ued by CAFO. 

Hindca t of condition at pecific location 
at ea or at the coa t were prepared on reque t 
for inve tigation into accident, legal 
di pule, in urance claim etc. Variou 
reque t were dealt with for information on 
the lri h marine climate and wind energy 
potential . Reque t for both climatological 
and realtime information on ea temperature 
became more numerou . 

The E.C. Wind Energy Atla Project. in 
which Ireland played an active role, ended in 
1989 with the publication of the "European 
Wind Atlas". 
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ADMINISTRATION 
overnmen t restrictions on 

G recruitment, promotions and payable 
overtime continued to cau e serious 
difficultie in many area of th 

Service. The report or the Review Group, 
which wa e tabli hed in February 1986 to 
examine the tructure of the Service and to 
advi e on staffing and equipment 
requ irements, was the basis ror ongoing 
discu' ion . between the Service, the parent 
Department (Touri m and Transport) and l,tarr 
intere t. The Review recommended variou ' 
change in tarring levels with an overall 
complement or 260. The total number or rull
time starr was 300 on 31 December 1986 and 
287 on 3 I December 1987. 

Staff Numbers 
Staff member serving on 31 December 198 
and 31 December 19 9 (in brackets) were as 
follow : 
Director 
A , i tant Director 
Senior Meteorologist 
Meteorologi t 
Principal Meteorological Officer 
Senior Meteorological Officer 
Meteorological Officer 
A i tant Meteorological Officer 
Other grade ' 

TOTAL (full-time) 
Part-time tafr 

OVERALL TOTAL 

o (I) 
1 (I) 
8 (6) 

37 (38) 
4 (3) 

27 (27) 
124 (123) 

30 (30) 
27 (24) 

258 (253) 
~(13 
26 (265) 

A total of 9 . taff members were on career 
break at the end or 198 and 7 personnel 
were on . uch break. at the end of 1989. 

Retirements 
There were 27 retirements in 1988 (many or 
them under the Public ervice early 
retirement scheme), I re ignation and I ·tarr 
member was transrerred to another 
Department on promotion . In 1989 there 
were 3 retirements and 2 re:ignations. 
Maurice Fitzgerald, Meteorological Orficer 
retired on 21 January 1988, Patrick Shine, 
Technical Assistant, on 29 February; ean 
0' Regan, Meteorological Orricer on I May; 
Patrick Robert., enior Meteorological 
Orficer on 7 May; Sean McAulirfe, Senior 
Meteorological rricer on 30 June; Thomas 
Horgan, Meteorological Officer, on I July; 
Patrick Cotter, Assistan t Meteorological 
Orricer on 4 August; Desmond Cooney, 
Meteorological nicer on I September; Alan 
Nolan, Owen Hearty, Patrick tarrord and 
William Turner, Met orological Onicer and 
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James Hughes, Mes enger on I October; 
Michael Connaughton, Meteorologist on 4 
October; Donal Linehan, Director on 6 
November; Cormac O'Connor, Senior 
Meteorologi:t, Dominic Finn and Franci 
Fitzgerald, Meteorologi t and Finbar 
Murphy, Senior -Meteorological Officer on I 
December; Kevin Murphy, Meteorologist, 
Philip Ryan, Principal Meteorological Onicer, 
Patrick Flynn and John Meere, Senior 
Meteorological Officer ,Liam Kirby, Hugh 
O'Regan, John Scanlan and Oliver Veale, 
Meteorological Orricers on 14 December. 
Patrick Cronin, Technical Orricer retired on 9 
February 19 9; Patrick Kelly, Principal 
Meteorological Orricer, on 15 September and 
George Callaghan, Senior Meteorologist on 
26 September. 

Obituaries 
We regret to record the deaths or two ·taff 
member during 1988. John Moynihan, 
Meteorological Orricer died on 8 February at 
the age of 57. John joined the Service in 
.1950 and served at Cork Airport for mo t of 
hi career. He al 0 erved at Midleton, 
Dublin and Shannon Airport , and at Valentia 
Ob. ervatory prior to the opening or the Cork 
Office in 1961 . 
Florence (Flo) 0' Shea, Handyman died 
suddenly on 17 March, aged 59. Flos was a 
native of Cahir iveen, Co Kerry and worked 
at the local Valentia Ob 'ervatory . ince 1980. 
Although employed in the Service for only a 
relatively hort tim he was highly regarded 
by hi . Ob crvatory colleague ' for hi 
diligence and genial nature. 
Patrick Robert, who had retired in May 
198 , died on 28 January 1989 aged 54. 
Paddy had not enjoyed the best or health for 
som year. lie joined the Service in 1953 
and served in Dublin and Shannon Airports. 
Valentia Ob ervatory, Casement Aerodrome 
and Ileadquartcr . 
We also learned, with regret. of the death on 4 
September 1988 of Fred rick Dixon. Fred 
joined the crvicc in 1939. He served at 
Foynes. Shannon Airport, Dublin Airport and 
Headquarters and was promoted to Senior 
Meteorologist in 1956 when he a. sumed duty 
as Officer-in-Charge of the newly-e. tablished, 
combined Training School and ynoptic 
station at Rosslare Harbour. He returned to 
Dublin in 1962 and was in charge or Dublin 
Airport (1963-64); the Central Analysi. and 
Forecast Office (1964- 1975) and the 
Climatological ivi ' ion rrom 1975 until hi ' 
retirement in March 1977. 



INTERNATIONAL COOPERATION 

T
he Meteorological Service continued 
its active involvement in international 
meteorology during 1988 and 1989 

and participated in projects and meeting of 
the various international and regional 
meteorological bodies. 

World Meteorological 
Organization (WMO) 

Dr J Hamilton allended a Technical 
Conference on Operational Foreca. ting in 
Geneva; Mr K Commin attended TECO-88 
in Leipzig and Mr P A Lyon attended a 
CAeM Working Group on the 'Provi ion of 
Meteorological Information required before 
and during Flight" in Geneva. In 1989 a 
selection of meetings attended was as follows :
Mr L Burke attended the 10th se sion of the 
Commission of Marine Meteorology in Paris; 
Mr E Murphy attended the 10lh e ion of the 
Commis ion for In trument and Methods of 
Observation in Brussels; Mr D Fitzgerald 
allended a e ion of the Commi ion for 
Climatology in Lisbon and Mr P A Lyon 
attended a meeting of an expert group on 
Aeronautical Meteorology Code in Geneva. 

International Civil Aviation 
Organization (ICAO) 

Mr P A Lyon allended a meeting of the 
Met orological Advi ory Group (METAG) of 
the European Air Navigation Planning Group 
(EANPG) of lCAO in Paris - October 19 8 
and a further meeting of METAG, also in 
Paris. in March 1989. 

European Centre for Medium 
Range Weather Forecasts 

(ECMWF) 
The Director repre ented Ireland at meeting 
of the ECMWF Council. Mr W H Wann. 
A , i tant Director allended meeting of the 
Council and a meeting of the Technical 
Advi ory Committee (TAC). Mr B 
McWilliams. Chairman of the Finance 
Committee, attended meetings of that 
Committee and of the Council and al 0 a 
meeting of the TAe. Me r P Halton, D J 
Murphy and Dr Hamilton alLendcd technical 

meeting dealing with computers and 
network security. 

European Cooperation in Science 
and Technology (COST projects) 

The Service wa represented at a COST 43 
meeting in Madrid by Mr W G Callaghan and 
in Brus els by Mr L Burke. Mr L Keegan 
attended a meeting of the COST 73 
Management Commillee in Brus el . During 
1989 COST meetings in Pari and Bru sel 
were attended by Mr Wann and Mr G 
McDonald respectively. 

European Organization for the 
Exploitation of Meteorological 

Satellites (EUMETSAT) 
Meeting of the EUMETSAT Council were 
allended by the Di rector or the Assistant 
Director. Mr B McWilliam al 0 allended 
meetings of the Council and of EUMETSAT 
group dealing with financial and other 
aspects. 

Meetings of Directors of We tern 
European Meteorological 

Services 
The Director attended the annual meeting of 
Directors of We tern European 
Meteorological Service held in Bru el. in 
19 . Dublin wa the venue for the 19 9 
meeting which was hosted by Mr W H Wann. 
A si tant Director. as the post of Director of 
the Meteorological Service had not yet been 
filled following the retirement of Mr 0 
Linehan the previou November. 

European Group on Ocean 
Stations (EGOS) 

Ireland participated in a project dealing with 
deployment of drifting and moored 
meteorological buoys. both in the eastern 
North Atlantic Ocean . This project was 
under the auspices of the EC a COST 43 but. 
in D cember 1988. re ponsibility was taken 
over by the newly-formed European Group 
on Ocean Stations (EGOS). Mr L Burke. 
who allended the December 1988 meeting in 
Pari and the June 1989 meetings of the 
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Management Committee and the Technical 
Subgroup of EGOS (which were ho ted by 
the Meteorological Service in Dublin) wa 
elected chairman of the Management 
Committee at the December 1989 meeting in 
Pari . 

North Atlantic Ocean Stations 
Agreement (NAOS) 

Participation continued in the NAOS 
Agreement for the maintenance of ocean 
weather ship until November 1988 when thi 
Agreement ended. Mr W G CaJIaghan 
attended a meeting of the NAOS Board held 
in Geneva in August 1988. 

High Resolution Limited Area 
Modelling (lDRLAM) 

This i a cooperative re earch venture which 
includes participants from Denmark. Finland. 
Holland. Norway. Sweden and Ireland. 
Ireland joined thi group in April 1989. 
Pha e II of thi cooperation cover the three 
year period 1989-1991 . The goal of the effort 

STAFF TRAINING 

i the production of a fine me h model with 
sophi licated phy ics. capable of providing 
detailed and accurate hort range forecasts . 
This model wil~ form the kemal of our future 
operational numerical prediction sy tern. Dr 
P Lynch attended HIRLAM meeting 10 

Norrkoping and 0 10. 

Other International Meetings 
Mr D Murphy. Director. wa pre ent a an 
ob erver at the Commonwealth 
Meteorological Conference held in Reading 
in June 1989. Dr J Hamilton attended the 4th 
International Conference on Interactive 
Information and Proce ing Sy terns for 
Meteorology. Oceanography and Hydrology 
in Anaheim. California. Dr P Lynch attended 
the 1988 European Geophysical Society 
General A embly in Bologna and the 1989 
As embly in Barcelona. He al 0 attended the 
5th Scientific A embly of IAMAP in 
Reading and meeting of the European 
Working Group on Limited Area Modelling 
held in Hel inki and Rome. 

Four over ea tudents (from Afghani tan, Le olho. Sudan and Uganda) completed the 10-
month Clas I Meteorologi t Cour e in July 1988. This cour e wa ba ed in Galway but 
included periods of practical training in Shannon Airport and Headquarter. A further group of 
three students, from Iran. Malawi and Tanzania. wa trained between October 1988 and July 
1989. This was the la t training course for foreign tudent a it was decided to terminate the 
cherne in 1989. mainly becau e the nece ary training taff could no longer be spared. The 

Officer-in-Charge of the Training Divi ion was tran ferred to Headquarter in September 1989. 
In all. 13 foreign tudents from 10 countrie completed the CIa s I Meteorologi t Course 
between 1985 and 1989. all but one of them succes fully. 

There was no recruitment to the Service during 1988 or ] 989. However. one officer who wa 
promoted from Meteorological Officer to Meteorologi twa trained along with the la t group of 
overseas student. Another promoted Meteorological Orricer commenced the meteorologi t 
training course in Headquarter in November 1989. 
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APPENDIX 1 

PUBLICATIONS DURING 1988 and 1989 

(a) Meteorological Service Publications 

1. Technical Note No 51 ''The E timation of Extreme Wind Speeds over Standard Terrain in 
Ireland" by J.J. Logue 
2. Monthly Weather Report Part I. January 1987 to August 1988 and the 1987 Annual Summary 
3. Monthly Weather Bulletin January 1988 to November 1989 
4. Solar Radiation Ob ervations 1986. 1987 and 1988 
5. Magnelic Observations at Valentia Observatory 1986.1987 and 1988 
6. Agricultural Meteorological Bulletin January 1988 lO November 1989 
7. Internal Memorandum 111/88 "Analysis and Prediction of Air Pollution in the Dublin Area" 
by R. McGrath 
8. Internal Memorandum 112/89 ''Trajectory Models and their use in the Irish Meteorological 
Service" by R. McGrath 

(b) Other Publications 

1. "An In-house System for Cataloguing, Retrieval and Loans in the Irish Meteorological 
Service Library" by Lisa Shields in Program: Automated Library and Information Sy terns, 
22(4) October 1988 
2. "Charts: an Interactive Graphics System for the Display of Meteorological Field used at the 
Iri h Meteorological Servicc" by J.E.M. Hamilton, Proceeding of a Workshop on 
Meteorological Operations Systems (December 1987) Published April 1988. 
3. "Deducing the Wind from the Vorticity and Divergence" by P. Lynch. Mon. Weather Review 
11686-93 
4. "Deduction of Analysis Structure Functions from Variational Principles" by P. Lynch. 
EWGLAM Newsletter No 18 
5. ''The Slow Equations" by P. Lynch. Q.J. Roy. Met. Soc. 114201-219 
6. "Semi-Lagrangian Integration of a Gridpoint Shallow Water Model on the Sphere" by A. 
McDonald and J.R. Bates. Mon. WeaLberReview 117130-137 
7. "Partitioning the Wind in a Limited Domain" by P. Lynch. Mon. Weather Review 117 1492-
1500 
8. ''The 'Night of the Big Wind' in Ireland, 6-7 January, 1939", by Lisa Shields and 
D. Fitzgerald, Irish Geography Vol 22 Pan I 1989 31-43 
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A SELECTION OF LECTURES GIVEN BY STAFF 
DURING 1988 and 1989 · 

1988 

1. "Irish Traditional Weather Lore" by Lisa Shields to the Folklore and Foilanusic Society of 
Clare, at Spanish Point. 

2. "Weather for Outdoor Pursuits" by L. Campbell at seminar held at Little Killary Advcnture 
Centre, Galway. 

3. "Wind and Wave Energy; The Availability of the Re ouree" by L. Burke to Joint Meeting of 
Solar Energy Society of Ireland and the Irish Meteorological Society in Galway. 

4. "The Use of Computer Graphics in Weather Services" by J.E.M. Hamilton at the Technical 
Conference on Operational Weather Forecasting, Geneva. 

5. "Computing Tomorrow's Weather" by P. Lynch to Maths Physics Dept., University College, 
Dublin. 

6. "Meteorology for Sailing" by P. MacH ugh to Glenans Sailing ClUb. 

7. "Some Features of the Irish Climate Relevant to Plant Pathology" by T. Keane to Society of 
Irish Plant PathologiSts. 

1989 

1. "Aviation Meteorology" by P. J. Connolly to Aer Rianta study group in Airpon Management 
at Bunratty. 

2. "Use of Computerised Meteorological Data in Horticulture" by T. Keane to the Institute of 
Horticulture Seminar on Information Technology for Horticulture. University College Dublin. 

3. "Meteorology and Architecture" by D. Fitzgerald to students at University College, Dublin. 

4. "Integration Schemes using Laplace and Z Transforms" by P. Lynch to European Geophysical 
Society, Barcelona. 
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APPENDIX 3 

SPECIAL TOPICS IN PREVIOUS 
ANNUAL REPORTS 

1975 Development of the Meteorological Service 

1976 Valentia Observatory 

1977 Our Voluntary Observers 

1978 The Meteorological Office at Foynes 

1979 The New Headquarters Building 

1980 The Use of Computers in the Meteorological Service 

1981 The Use of Satellites in the Meteorological Service 

1982 Telecommunications in the Meteorological Service 

1983 The World Climate Programme 

1984 The Central Analysis and Forecast Office 

1985 The Meteorological Service - The First 50 Years 

1986 Usefulness of Weather Forecast 

1987 Computer Weather Forecasting 
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