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An analysis  5,s made of a l l  cases of poor visibil:i.by and low ce i l ing  

at Shannon Airport over a s i x  year periodr i t  is  found t h a t  radia t ion 

e f f e a t s - a r e  t he  most frequent oause of poop l a n d h g  eondi&j.ons at the 

Airporte The l ike ly  t,i.mes of onset and diss ipat ion of radfati.on fog at 

d i f f e ~ e n t  times of t.he year a re  discussed and examples of psrt.l,cular synoptis 

s i tua t ions  which resulted i n  poor 1andi.ng weather a m  given, 

Introduction; 

The hourly and half-hourly venther reports d e  a t  S h m o n  Airport 

f o r  synoptic and aeronaut iml  purposes over tho 6 year period July, 1947- 

June, 1953, inclusive,  were examined and a study made of all  cases of poor 

v i s i b i l i t y  o r  low ceiling, FQF the purpose of the study a l l  cases i n  which 

the synoptic ( h o ~ i z o n t a l )  visibility mas l a m  than one mile o r  height of 

aloud ce i l ing  l e s s  than 500 feo t  were aonsidered, 

The def ini t ion usad at Shannon Airport fo r  synoptie v i s i b i l i t y  

changed twice during the period under review., Psior  t o  hIu~.h ,  1948, 

synoptio v i s ib f . l i ty  referred t o  v i s i b i l i t y  i n  the  d i r w t i o n  of specif ied 

v i s i b i l i t y  objeasts, From Uarah to  Deoember, 1948, the prevail ing v i s i -  

b i l i t y ,  i,e,, the  greates t  v i s i b i l i t y  common t o  half the horizon e i r e lo  

was used f o r  synoptio purposes. From January lst, 1949, following the 

introduction of the new In t e rna t ioml  Code and a nevr reporting routine, 

the v i s i b i l i t y  reported i n  synoptic and mronaut ical  codes was changed 

t o  the mini- v i s ib i l i t y iy ,  The preaedum remined i n  operation fo r  the 

remainder of the period under review, 

An analysis  of differences i n  reporting ar i s ing  out of the  appli- 

cation of the two most recent def ini t ions  of synoptie v i s i . b i l i t y  s ta ted  

above was made i n  1958 and it was found that ,  i n  the  caw of Shannon 

A i ~ p o r t ,  the  vas t  nurjority of repor ts  of horizontal  v i s i b i l i t y  a re  thm 

smne whan e i t h e r  defi.nitj.on 1.8 spplf.ed, .In t h i s  papar differenases 

mi s ing  out of changing def in i t ions  a re  not taken in to  acoaunt, 

The def in i t ion  of ce i l ing  a s  u8ed i n  t h i s  paper i s  baaed on a 

aunulative concept, being the lowest l eve l  a% and below which the 

cloud amount a n  seen by an observer on the ground covers more than half  

the  sky, 

govo~rnphioal  Features of Shannon AimorQ 

Shannon Airport is s i t ua t ed  on the northern bank of the  Shannon 

Eotua~y, A t  t ha t  point the estuary is about 2 rmlass wide, To the 

west and north-west of the Aipport the mouth of the  River Fergus joining 

the  Shsrnnon Estuary spreads ovev s w ~ d t h  of 4 t o  6 miles, The o f f i c i a l  



elevation of the Airpox% i s  15 fee*? above TLS,L. m d  it is p~o tec t ed  

from the t i d a l  watera of the esltura%y by an embankmanl, 

The land within 5 miles of the Airport is re la t ive ly  f l a t ,  remhing 

heights i n  excess of 200 f e e t  only i n  a few i so la ted  points, firthcar to 

the eas t  and eas t -nor th-ea~t  the @und r i s e s  sharply t o  over P,000 f ee t ,  

while i n  the seetor  between n~r th=weot  and south-west on both s ides  of 

the Shaanon E&uary the ground r i s e s  generally t o  a height of over 200 

f ee t  at a distsrnoo of 8 'o 12 milas fmm the Ai~por t ,  The newes t  

point of the Atlant ie  seaboard is about 25 miles t o  west-northlh-rrest of 

t he  A i rpo~ t ,  fipuf.8 1. shows the main %ropographica% features of the 

envimmntn of Shnnnon Airpox%, 

Situa_tod so close t o  the west coast of I re land Shannon Airport bss 

a predominantly oceanio climate an&, being near the msin trsakli of 

depressions i n  the north A t l a n t i . ~ ,  conditions them are ,vem var iable  

but,  in general, cloudless skies, very l i gh t  surfarm winds o r  extmmes 

of temperature a r e i n f m q u e ~ t .  The xmiabi l iky Of weather at Shannon 

Airport tends t o  mask aeasonal a ~ a c t e r i o t i a e  i n  respect of the 

occurreme of fog o r  lox cloud aad wnom?rR" aharaffits~isticsr of a month 

may be en t i re ly  absent i n  a ps r t iau les  yeap., The prevailing wi.nd oveP 

the ye* is between west and south-west, but i n  hfaroh and Octobep south- 

ea s t  winds tm, moot common whila north-east winds dlrn most common i n  b y .  

With a law fmqueney of calm conditions d l ,  i n  view of the absence of 

major smoke ooupcges i n  the environments of Shannon Aisporg v i s i b i l i t y  is 

generally excellent, 

Clasai i ieat ion of Occas&n~ of Poor V i s ib i l i t y  a @ - e - G B i l i ~ ~ ~ :  
v 

I n  the aix-year period,under review therawere 2,790 half-hourly 

reports of e o n d i t i ~ n s  worse than one mile viai.bi1ity and/or ,500 fee t  

o e i l i  ng, This repnoento approximately 2,65$ of the t o t a l  oboemati ono, 

1,932 of these repopts worn ulassffied. a s  due ta radiat ion e f f ec t s  and 

858 due t o  other air-mss e f f e c t s  and frontal. influnnees, Them weps 

1587 repopto (1051;& of t o t a l )  of v i s i b i l i t y  below 1100 yards and of these 

1659 were due t o  radiat ion effeats ,  The 128 other cases of v i a i b i l i f y  

below fog l i m i t s  wem a h o a t  a l l  i n  lfinter time, Figures 2 and 5 give 

histograms of the frequency of occurrence of poor conditions a t  difforont 

t i m a  of the day due to  any cause and P i y r e n  4, and 5 give histograms of 

frequency of s i m i l a g  occurrence due to radiat ion effeoto. The poor con- 

di t ions  due t o  radiation were, i n  the majority of oases, below the fog 

limit while those due to other causes were usually not norse than one 

mile v i s i b i l i t y  and 300 to  400 f e e t  ceiling. 

M i a t i o n  Eff*~: 

Synoptic s i tua t ions  favourabls f o r  the caccurrenca of sadiatlon 

fog a t  Shannon Amport f a l l  generally mt,e t h ~ e o  categories, The mum 

favourable s i t ua t ion  appears t o  be associated with an anti-cyclone eentred 



Anothsr m l a t i s e l y  cotmuon fog s i tua t ion  i s  hss~omiated ori.th a mlm'k rSdge 

b u i l d h g  up over Shannon Afppo& and giving n weak northerly %lfm -di- 

a t e ly  ia t h e  w k e  of a aold front- op a c>oId oc~alrasion, An example of 

such a s i t ua t ion  is given i n  Fi@m 7, Thf.rdly, a very slack area over 

the coun&~y and a s s o ~ i a t e d  wr1t.h a dying deprassxon ~y provide su i tab le  

radiat ion eosditions, Figure 8 giveis am esmpPe; of such ar situation., 

It is wel.l=establishad by obsew.a.&ion the.$, even i n  condition8 

9avou;~able f o r  pndiationo fog does not, usually f o m  ovep t:he Airport 

but f c m a  on the Ee~gua and Shaman Estuaay m d  &iJEts w a s  the & . r f i d d  

i n  l i g h t  loan1 winds, Radiation fog ut S)lamora A i ~ p ~ r t  tends t o  be 

ra ther  i n t e rn i t t en t  i n  character., a fog-free obss~vakion oocasionallp 

occurping long before the fog %inal.ly i s lea~s ,  

This intermit tent  aharacter of the fog st 8hans)a A~FP(EP% p ~ e s e n h  

a s p e o i a l  d$ffieulty i n  foreoaskiw the  t ime o f  onmt  and c l eamo@ of 

poop eondit,ions, While the h f s h g ~ a m s  ~ h o i r n  in Figerms 4 and 5$ give 

an indieat ion of t h e  average time of onset and cl.ea~m64e of radiation 

fog they include a l l  eases where tohe clear'ancCat nx- onset was affected by 

change of gradhmf. and cloud wmer, Re h.vw tlttempt.ed tc* es$nblish the 

e a r l i e s t  probable time of onset and the I s t t w t  p~r+bable time off olearnwe 

of radiat ion fog i n  any day ea.ch month, amtiting those ease8 where tbe  

onset and a l e a ~ a m e  time appaared t o  be maixwia1J.y afferr*~sd by i m ~ e a ~ i i n g  

gradient or change i n  cloud cov@s, Table P gives the r e su l t  bmed on Lhe, 

s i x  years obsewation, 

Table X - Limiting times for  radfs%ion fog at  Shamon Airpupt 
i n  d i f fe ren t  mont,hcu when not hsmpli@a%od iry c t h e ~  

fm burs 

It ~ s t ,  be emphasized that b9xese k:i.gur+s me largely subjective and 

are based on data o v e ~  a pel&iv@ly sbolvL period h d i e a t i n g  m~rked vnrri- 

ab i l i t y ,  Thus i n  the f h s t  6 mantha o f  1348 them w r e  74 sbaem&ti.oms 

of poop landing w a t h e r  due t o  radiat ion xhile i n  the. cormsponding p e ~ . o d  

of 1953 them wem 413 cases, Anol-ysis owa^ .ti 10nger p w r i ~ d  umy indicate  

elrtensive amendments t o  same of* the times, NQ times a r e  slaggested f o r  

December or f o r  the  onset 0% fog in Junraapy due to considerable isregular i tg  

i n  t he  t i m a  of oacumemes of fog i u  $hose months, A ra.ther s t r i k ing  

exsrnple of t h i s  i r r egu la r i t y  oeow~e i i  in b o m b e r ,  1950, (see Figurn Q), 
On that  ocaasion fog nhfeh formed i n  conditions iitl~'numhle f o r  ~ad ia t i a rn  

d r i f t e d  over 'the Ai rpod  at 1100 61rIT, .an 26th Deoeirnbea" and did net c leap  

u n t i l  1800 OW. on 27th, i n  Lhe period undss mviee i t  waa Pgund t h d ,  
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emept  3.n the months of Idarc&, ~'Fovaakr- and hnePS*al~, ssdiation fog 

rarely persisted mom than 4 hours r t f i -e~  sunrise, 

The frequency of oaacumnee of spells ( e i t h e ~  contiwous or with 

elearanases of not more than two houmQ.u~ation) of fog of spenifieQ 

durations a re  given i n  Table 11. The $i.gwes for. Mamh are  oonsidemb1y 

influemed by a prolonged s i tua t ion  favmmble f o r  fog i n  Uamh, 1953, 

Those f o r  August are similarly influenned by the  observation f o r  August, 

1947. The figures l o r  each dumtiqn indade  those of gr-eater duration. 

Table I1 - Brequemey of owuwenne of spells of radiation 
fog in exwas of  apeeigied duration at Shamon 
Airport i n  t h e  peri.od July, 1947-June, 1953, 

5 no larsiw 

- 
Number of aases of duration i n  excess of': 

January 

ZFebmssg 

Harsh 

April 

June 

July 

Augm t 
September 

Oetobes 

Nwe&r 

Deeembep 

24 houm 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

- 
18 hours 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

3 

6 hours 
5 
2 

16 

Z 

2 

0 

1 

9 

2 

4 
PO 

4 

The long spe l l  i n  Novembep which figures i n  Colum l of Table I1 las ted  

27% houm, while the longest s p e l l  En Deeember las ted 31 houm, This 

long spe l l  has almady been refepred t o  above, 

In the  six-year period no radiabion fog was experiem.ed in 17 
individual months, Thare was no Novembe~ % m e  of poor owdit ions due 

t o  radiation but emh of the other  eleven months of the year was fog 

free a t  l eas t  once i n  the en t i r e  period, 

-tion between Wind Direction and the 086:8%~1~~noe of @dia&ion Bog: 

The surfaee and geostmphfe winds imm tabulated f o r  emh o~casiorp 

on which poor condi t~ons  due t o  radiation oecaur~ed a t  the station. For 

the purposes of this tabulation s u ~ f a e e  ninds under 5 knots and geo- 

strophic winds under 10 knots were regarded a s  e a W  Table 111 gives 

the pementage of cases whiah oaoumed with diffemnf. susfme and geo- 

strophic wind d imot ions  i n  the period, 



Apmt from caalm ooriditions, radirt%ion tog i a  most fiwqoent with 

su r f ace  wind d i n c t i o n s  east-south-eaat md  aortfi-ncir&-ves.&. Winds 

from those d imat ions  bping the fog fmm the f l a t  mamlsy t e w d n  t o  

nor th  and south-east. Fog is not comm xi.th surd'aae winds from batweep 

south and no~th-west and poor conditions t"rm those d i m e t i o m ,  which 

f igure  i n  TablelII, a r e  most f~equont ly  li.f?.ed feg whiaho h a ~ h g  fomed 

on the south s ide  of t h  Shannon near Poynes, is blown north-amtmwda 

and mr ives  over the  Airport as :Low st~atns, '*"&is asccarrcnce m e  noted 

most fmquensly in at&mes. months, 

M y  f ron ta l  systems whrbeh, pass eaefraards w a r  S.lu4urma: Airport 8u-s 

par t ly  oocluded a t  the  t h of passage. However, nrfrftn recent warn moist 

sip amivas  QVR~.  Shannon Ai~p.paa% f ~ o m  the. ae82. in an opeu yam saator,  

almost continuous low stra.kw.s mkscmpaated by wtbmaka o % drf % z h  f 5  

frequently ervpesicmed, H o ~ i m n t u l  w'i.ai.bility re' sna mile aad ee i l i ng  

of 300 to  600 %see me eomou i n  sueh s i tuat inua,  TJI ameptional saws, 

with moderate dr izz le  and vary w m u  &:in-, ~ s f l f n g s ~ + y  Lm down to  PO0 feet  

and v i s i b i l i t y  less t h  $ mile, 

OUP e ~ . m t i c n  suggests that. meh  warm s e e i o ~  c~onditi~rxs a m  a h s t  

invariably a88oaiated wi.th surfme wiad d i m ~ t i o n s  betx~lbn 2&Oo m d  290' 

and gmdient  wind. a i rnet ions  between 240" and 300~.  Conditions xi11 

mmain poor while the s u r f m e  and gradienl w i n d  disecptiuns a m  within the  

above limits and the w a r m  a i ~  paraiats,  but h change of: wind d ime t ion  

outside those l i m i t s  w i l l  norral.:ly bring marked .impmvsment i n  landing 

weather. Warm sscxtor low s t r a tu s  at, Shmnim i i i ~ p o r t  Yeom t o  be largely 

independent of wiad s t ~ e n y t h  and am3 obsm:wod x i th  s u ~ % a o e  winds over 20 

h o t s  and gradient winds of 50 imods. 



Figure 9. shows the synoptic s i t u & $ o ~  d u ~ z a g  a spell  i n  June, 1948, 

The warm f ront  passed East of Shannon Airport between 2100 on 2 3 d  and 

0000 on U.th but the  poor conditions did not s e t  i n  u n t i l  U O O  G.1I.T. on 

2&th when the gradient a p e c t i o n  became fmonpable. The v0e1.y low s t r a tu s  

pers is ted for  U. houm with ce i l i ng  frequsntly a s  low a8 100 feet .  

Vis ib i l i ty  was below fog l i m i t s  f o r  thme obsematio~ls,  Cloud below 

1,000 fee t  was observed almost ~ont inuous ly  ma,+ 1 0600 G.&T. on 261% 

June when the gpadient bmked t m  south-wessarly. 

Isolated cases of paor landing candi6ions arith g ~ d i e n t  a tmngths  

of under 25 knots fro= other d imct ions  wm a lso  acrtod f n  assocriation 

with outbmaks of non-frontal ra in  but were not suf f ic ien t ly  numerous 

t o  be def ini te ly  aersociated with p a ~ t i c u l w  synoptio aituations,  

The high ground 9 both s ides  of the  Snannm Est;unary t o  west of the 

Airport seems t o  be sufficient t o  pma"en1, sea  fog penetrating so f a r  

inlnnd, emap t  on very rape ooanaiona, In .the six-yam perdod it reached 

the Airport only on four ocoasions. These oaaailions mm i n  d i f fe ren t  

months ( b y .  July, Au@& and Septambes.), In  each ease sea fog d r i f t e d  

in to  the Biwor t  i n  t he  Pate esoning (1900-2200 G,X0T,) a f t e r  s t h e m 1  

low o r  trough had formed over the  centre of Irel.md during &he day and t M  

circulat ion of the  low was sufficriently developed to  bring ,the fog t o  

Shannon Airport. On two occasions the s u ~ f ' w s  heating during the day 

was followed by good radiation aondi t iow 8% night and the fog did not 

c l ea r  until a f t e r  0900 G&T, on the next day. Of the other occasions 

the fog c l ewed  a f t e r  3% i n  one cpase and a f t w  5 houm i n  the other. 

Figurn 10 shows a thermal low osep Ireland pPEw t o  the onset of sea  fog 

a t  Shannon Airpo~t .  On that occasion the e m  fog  a w i ~ e d  a t  2000 G.hZT. 

Snow is qui te  r a m  a t  Shannon A i ~ p o r t  and rrsuatlly does not l a s t  long 

on the  ground. The Shannon Estuary does not freeze even i n  severe 

N in te~s .  When snow doss occur haxeve~es, i t  i s  moompbl~ed by a marked 

d c t e r i o r a t i m  i n  oe i l ing  and v i s i S i l i t y  and fmqnentlp it i s  pepopted with 

ce i l i ng  200-400 f ee t  and v i s i b i l i t y  as 109 as Q mile, 

Frontal Passapm: - 
Shrvlnon Airport , due to i t s geogmphiaal Ewat i on, expepiencses very 

f ~ e q u e n t  f ronts1 passages. The vast  mjopSty oP frontal  passages at the 

Airport m e  not aocrompanied by conditions nf twi1Pl.g and/or v i s i b i l i t y  

below 500 f e e t  and one mile, 

A quasi-stationary f ront  a t  8hcl~man Airpost and orientated i n  an 

e a s t h e s t  d i rec t ion  gives the wopsf, fvoratal candit3ons a t  the Airport. 
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In s m h  synoptic s i tua t ions  ce i l ing  and v i s i b i l i t y  may drop below fog 

lfmits, An erample of sueh a s i tua t ion  i s  given i n  Figurn 11. 

A eold front or ientated NitE/SW appromhing Shannon Airpork from the 

north-west is the  moat e . o ~ l ~ ~ n  s j tua t ion  f o r  poor f rontal  weather a t  the 

Airport (see Figure 12), In  such cases conditions a t  Shannon Airport 

usually deter iorate  when the  front  remhes Blaelcaod Point, The c l e a ~ a n c e  

follows gradually on the frcmtal passage, but as fronts i n  t h i s  or ientat ion 

frequently tend t o  t r a i l ,  several  houm .sf ce i l ing  at  300 t o  400 f ee t  and 

v i s i b i l i t y  1 t o  2 miles may be e~perienoed. If the f m n t  becomes 

s ta t ionary i t  may, as s ta ted  above, bring aonsiderably worse conditions, 

Conditions of ce i l i ng  below 500 f e e t  and ~ i s i b i l i t ~ y  less thnn a mile 

are not usually associated with warm front passages, When sr ~ i g o r o u s  S,E, 

c imulu t ion  precedes a warm front, @oil ing is asuaPPy above 800 feet- 

before and a t  the  f ronta l  passage, The passage of a diffuse warm front  

with a slack pressure gradient may, on ram occasfons how eve^, be 

acoompanied by ce i l ing  below 300 feet. An example of such a s i tua t ion  

is given i n  figure 13. 
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Fig. 6. Surfme Chart, 1360 C.::.;. Cbtir Dooomber, 1950. 



Bi?. 7. Surfme Chart, 0000 f l . ' ' .~,. 29th February, l!W!. 



. 

Hg. 8. 8urfaoe Chart, 0000 G.i.i.7. 21,th August, 1950. 



Rig. 9. Surfece Chart,  00t 0 G.!'.',', 25th June, 1x8.  



Fig. 10. Surfaoo Chnrt, 1800 G.M.T. 19th August, 1947. 



Big. 11. Surfaae Chart, 1800 O.K.Y .  4th i i ovcdxr ,  1947. 



Big. 12. Surface Chart, 1800 G.II.'?. 15th January, 1349. 



Fig. 13. Surfaoe Chnrt, 0000 C.1I.T. 5th March, 1949. 


