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I 

I N T R O D U C T ~ :  

An e a r l i e r  pa 

COMPARISON OF VISIBILITY AT 

DUBLIN AND SHANNON AIRPORTS. 1951-55 

Per (DIXON 1958) included a comparison of the  v i s u a l  range 
fmm O'Connell s t r e e t ,  Dublin, wi th  t h a t  at Dublin-kirport ,  using '<'medim" 
and " q u a r t i l e w  v i s i b i l i t i e s ,  This  paper a p p l i e s  the same c r i t e r i a  t o  
comparing the  v i s u a l  range at  Dublin and Shannon Airports ,  at a l l  times of the  
day and i n  a l l  seasons of the  yeas, 

The f i r s t  s e c t i o n  d iscusses  the advantages of the  "median" and R q u a r t i l e n  
v i s i b i l i t i e s  as c l imatologica l  elements, and exp la ins  the m t h o d  adopted i n  
evs luat ing  them. The o the r  sea t ions  present  the d a t a  f o r  t h e  two a i r p o r t s  
i n  t a b l e s  and diagrams, including f requencies  of extremes of v i s i b i l i t y  an wel l  
as the median and q u a r t i l e  values. The diagrams used a r e  nlsogramsw depic t ing  
simultaneously the annual and d i u r n a l  va r i a t ions .  

MEDIAN AN1 QUARTILE VISIBILITY 

V i s i b i l i t y  gummaries normally deal  mainly with the  frequency of extreme va lues ,  
e spec ia l ly  of  fog. 't'hese a r e  e s s e n t i a l  d a t a  f o r  mmy problems, such as t h e  
e f f e c t  of v i s i b i l i t y  on a i r c r a f t  operat ions,  hr t can he misleading f o r  o t h e r  
applicat ions.  For example, the  transparency of the air can be a use fu l  index 
f o r  the  degree of atmospherio po l lu t ion ,  tut the index must take i n t o  aeoount 
a l l  occasions of good and bad v i s i b i l i t y .  The avernge v i s i b i l i t y ,  obtained 
as the a r i t h m e t i c  mean of the  o b s e m d  v i s u a l  ranges, is inappropr ia te  -8eoause' 
i t  is unduly i n f l a m e d  by a few observations of long distances,  I t  has  the 
f u r t h e r  disadvantage that i t  cannot be computed from published frequemy 
summaries, whioh show no upper l i m i t  to tb end o l a s s  "over 25 miles", 

It is  therefore  suggested t h a t  a EON m i t a b l e  index can b found 
i n  the median v i s i b i l i t y ,  i.e. tho d i e t a m e  aLwhich s u i t a b l y  prominent 
ob jec t s  can be - racognised a t  ha l f  the observations. The median can 
be supplementea by q u a r t i l e s ,  q u i n t i l e s ,  o r  o the r  s i m i l a r l y  defined func t ions  
of the data. I n  t h i s  paper tbe sedian and a q u a ~ t i l e  are used, t h i s  q u a r t i l e  
being t h e  d is tanoe  at  nfiich an object  is v i s i b l e  a t  th ree  q u a r t e r s  of tba 
observations. Both nedian and q u a r t i l e  have been used by o t b r  wr i tess :  
C.S. Durst (1949) quoted them for  a i r f i e l d s  i n  many p a r t s  of the world, 

An advantage o f  t h i s  method is the m n v e r t i b i l i t y  from v i s i b i l i t y  t o  
trsnsgarenoy. Clearly t h e  median transparency is read i ly  obtained from the 
median v i s ib i l i ty . .  . A f i i r ther  advantage, judging by the r e s u l t s  fo r  I r i s h  
r u r a l  s t a t i o n s ,  i s  t h a t  t h e  median f a r  observat ions  a t  Ogh, L.M,T.  is a good 
approximation to t h a t  derived from observations a t  a l l  hours, s o  t h a t  even 
the  d a t a  f o r  c l imatologica l  s t a t i o n s  observing only onoe p e r  day aan he of value. 

A p r a c t i c a l  advantage is the ease with which the m d i a n  and q u a r t i l e  
may be ext rac ted  from v i s i b i l i t y  f'requeney summaries as normally published. 

Example 

The frequemy d i s t r i b u t i o n  f o r  v i s i b i l i t i e s  observed at 10h C.hi.T. during 
November 1951 at Dublin Airpop& wan:- 

If these are p lo t t ed  wi th  l i n e m  s c a l e s  it is found tha t  the  curve  i 0  
almost s t r a i g h t  f o r  most o f  i t s  l eng th  and it is easy to read off  t h a t  the 
d i s t ance  f o r  whioh ob jee t s  were v i s i b l e  at one-half and t h r e e q u a r t e r s  of  t h e  
observations a r e  13 and 5.1 mi les  respeetively,  - 



The f i r s t  eopmmt on any ana lys i s  of I r i s h  v i s i b i l i t y  da ta  must be 
t o  stress the transparency of t h e  a i r  compared with t h a t  of many o the r  
countries. hmt (DURST 1969) pmpared a map showing what is here termed 
t h e  q u a r t i l e  v i s i b i l i t y  at  the  midday observations, f o r  a la rge  p a r t  of 
western Europe. Over mos't of t h e  a rea  the dist.ance is  l e a s  than f i v e  
mi les  and i n  the i n d u s t r i a l  regions  o f  Great B r i t a i n  i t  is under three  miles. 
The aorresponding f i g u r e s  f o r  Dublin and Shannon Ai rpor t s  a m  8% and 10 
miles respectively.  

A t  most times of tlm day, in  mst months o f  the year ,  Shannon Airport  
has  tlva b e t t e r  v i s i b i l i t y .  This  is & e  c h i e f l y  to the  absence of 
i n d u s t r i a l  and domestio p o l l u t i o n  there, Dublin Airport  is only th ree  
mi les  nor th  from tb edge of tlm Dublm 02 t y  bu i l t -up  a r e a  and smal ler  
cent res  of  population a r e  at Swords (2 mi les  t o  NNE) and Malahide 
(4 miles  ENE). Shannon Airport  i s  much more d i s t a n t  from urban oomnamities, 
the nea res t  being Ennis (10 mi les  NNW) Newoastle (6 miles MfE) and Limerick 
(13 miles  E). A f u r t h e r  f a e t o r  is t h e  proximity t o  t h e  B r i  ti sh i n d u s t r i a l  
cen t res  which n a t u r a l l y  a f  f e o t  Dublin mom than Shannon Airpor t  and i t  is 
s i g n i f i c a n t  t h a t  t h e  d i f f e r e w e  be tween t h e  t m  plaoes is enhanced i n  t b 
months experiencing most winds wi th  an e a s t  eomponsnt. T b  s i tu l r t ions  
favouring t h e  spread of the  B r i t i s h  po l lu t ion  aaross I r e l a n d  a l so  favour 
the  formation of adveotion fog along t h e  e a s t  coast ,  but  i t  is not  l i k e l y  
t h a t  t h i s  o m u r s  o f t en  enough t o  con t r ibu te  la rgely  t o  the figures. 

That much of the po l lu t ion  experienoed im I r e l a n d  o r i g i n a t e s  i n  
B r i t a i n  wns  proved long ago. Analyses of haze p a r t i c l e s  and t h e  nuclei  
of ra indrops  and hai ls tones  (HARTLEY 1902) showed t h a t  many of t b m  had 
o r ig ina ted  i n  Eag land o r  Wales, A spec tacu la r  occurrence of b laek  
r a i n  i n  Ostober 1907 was proved to b e  saased' by moke f ~ o m  South Wahs 
(BOEDDICKER 190s). 

Annual Var ia t ion  

Considering t b  median and q u a r t i l e  va lues  derived from the d a t a  
f o r  a l l  hours of t h e  day (ifigure 1)  there is  a sharp m i d s m r  maximum, 
and min im are  reached in January rod March. The t rends  arre more regu la r  
at Shannon than at Dublin Airpor t ;  a secondary minimum i n  t h e  q u a r t i l e  at 
Dublin i n  August has not been explained. The similar dip of t h e  carves 
i n  Hay is oons i s t en t  with t h a t  month's l a r g e  proport ion of e a s t e r l y  winds. 

The sunmvlries f o r  se lec ted  extreme ranges of v i s i b i l i t y  show t h a t  the  
worst v i s i b i l i t i e s  are oommonest i n  March a t  both a i r p o r t s ,  b u t  t h a t  t h e  
minimum frequency of  excellent  v i s i b i l f t y  is  i n  January. 

Diurnal Variat ion 

A t  Shanmn Airpor t ,  throwghout the year ,  v i s i b i l i t y  is  m r s t  during 
the night  o r  near  sunr i se  and maximum at about 1% G.M.T. The same is 
t m e  at Dublin Airport  f o r  most of  the year ,  al though the re  is a tendency 
f o r  t h e  minfmum t o  b e  delayed u n t i l  abcu t  two hours a f t e r  sunrise. 
Dublin Airport  t r ends  a r e  q u i t e  d i f f e r e n t  i n  the  wheer month& From 
November t o  February t h e  maximum is reaehed about two hours before sunr i se  
and t l ~  minimum between 16h and 1Sh GMT* 

The a o n t r a s t  between t h e  &apes of the  {diurnal v a r i a t i o n s  leads to one 
su rp r i s ing  r e s u l t ,  t h a t  there is  n o r m l l y  a period in the nmrnhg when 
Dublin Airport has t h e  b e t t e r  v i s i b i l i t y ,  

The d i f fe rences  a r e  l a rge ly  t h e  r e s u l t  of topographical  fea ture& 
Dublin Airport  is  over 200 f e e t  above M.S,L. and when rad ia t ion  condi t ions  
ooour the co ldes t  air, and the assoaia ted  fog or mist, d r i f t s  t o  lower 
l eve l s ,  leaving t h e  a i r f i e l d  i n  c l e a r  air above the inversion, Shannon 
Airport  i s  very near M.S.L. and i s  more l i a b l e  t o  have rad ia t ion  fog formed 
i n  s i t u .  The Dublin pol lu t ion  must a l s o  play an important p a r t  i n  modifying 
the  d iu rna l  variat ion.  I n  t h e  light-wind s i t u a t i o n s  which favour fog and 
m i s t  produotion i t  w i l l  take a n  a p p ~ e o i s b l e  t i t *  f o r  t h e  smoke and n u a l e i  
of newly l i t  f i r e s  t o  be c a r r i e d  fmm t h e i r  60rinces t o  Dublin Airpor t ,  even 



a f t e r  the  inversion trapping them has r i s en  enough f o r  the  spread t o  be 
possible. 

IOOEDDICKER, 0. Blaok Rain i n  Ireland. Smons' Met. Map.  Vol. 43 
1908, PP. 2-4.. 

DIXON, B.E. Meteorology and theConanunity. LS ta t .  &Boa. Ina, 
80a. I. Vol. 19 (1956-57) Dublin 1958. pp. 81-103. 

DURST, C.S. Meteorology o f  Ai r f ie lds  (!d.0.507) LonQn 1949 

HARTLIEY, W.N. Haze, dry fog, anl hail. So. .Proo. R.D.8, Vol. 9.. 
Dublin 1902, pp. 547-558. 
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TABLE 2 
QUARTILE VISIBILITY 195 1-55 

u Hours 
I I I I 

ORT 
Jan. 
Feb . 
13cu. 
Apr 0 

&Y 
June 
July 
Aug . 
Sept , 
Oct . 
Nov . 
Dee. 

Spring 
Summer 
Autumn 
Winter 
Year 

Jan. 
Feb . 
Msr. 
Apr . 
*Y 
June 
J ~ Y  
Aug . 
sept . 
Oct . 
Nov . 
Dee. 

Spring 
Summer 
Aut m u  
Winter 

Year 

/ SHANNON. AIRPORT I 1 1 I 6.81 7.0 7.3, 6.9, 7.7 8.41 6.9 6-61 6-7;  6.6 
7.91 6.6 7.6: 8.5i 8.9 10.5!10.3 10.0: 9-61 8.2 
i 4.3 5.Oi 6-01 5.9 6.61 7.4 7.5, 8.0i 6.9 
7-4i 8.3 9.8\10.7/10.9 11,0110.7 110.2 j10.9! 9.8 
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Dublin Airport 
Shannon Airport ------------- 

0 1 I I I r 1 I I I I I I I 
Dec Jan Feb Mar Apl May June July Aug Sep Oct Nov Dec Jan 

Fig. 1. Median and Quartlle visibility at  Dublin and Shannon Airports, 
1951 - 55 (Al l  hours) 
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Fig. 2. lsogrorns of median visibility a t  Dublin and Shannon Airports. 
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Fig. 3. lsograms of quart i le visibility a t  Dubl:, and Shannon Airports  
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Fig. 4. lsograrns of fog frequencies at Dublin and Shannon Airports. 


