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N O T E  

This note w i l l  be pr in ted  f o r  c i rcu la t ion .  A s ,  however, supply 
d i f f i c u l t i e s  neces s i t a t e  postponement of p r in t ing ,  i t  has been 
decided t o  make an advance i s sue  of n l imited number o f  copies in  
t h e  present  s t e n c i l l e d  form. 
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NOTE ON THE OCCURRENCE OF NON-FRONTAL FOG OR AlIST AT DUBLIN 
AIRPORT DURING THE PERIOD OCTOBER TO 

FEBRUARY 

In the  preparat ion of t h i s  note,  reference was made t o  hourly 
observations and t o  hourly char t s  f o r  the  periods October t o  
February i n  t h e  years 1939 t o  1947, inclusive. 

The consideration of the  data  was complicated by the f a c t  
t h a t ,  p r io r  t o  November 1941, a 24 hour service  of observations 
was not  i n  operation a t  the s t a t i on .  Where fog was present  a t  
the  f i rs t  morning observation and doubt exis ted  as  t o  i t s  nature ,  
i t s  occurrence w a s  included under 'Radiation Fog.' 

Except i n  cases where s p e c i f i c  mention is  made of v i s i b i l i t y  
limits, no s t r i c t  attempt has been made t o  d i s t ingu ish  between m i s t  
and fog. Generally, the term ' fogf  in  the note,  may be taken t o  
ind ica te  v i s i b i l i t y  of l e s s  than 2000 metres. 

A s  a preliminary, i t  w i l l  be of advantage t o  consider the  d i s -  
pos i t ion  of the landing f i e l d  a t  Collinstown with reference t o  
Dublin C i t y  and the  sea and to  der ive  some idea of the  surrounding 
t e r r a i n .  

Collinstown Airport  l i e s  on a p la in ,  some 200 f e e t  above sea  
l e v e l ,  about s i x  miles  due north of Dublin Ci ty  and a s imi la r  
d is tance  from the sea  to the  east .  To the south and ca s t ,  the 
ground slopes gradually dovvn t o  sea  l e v e l ,  while t o  the  north,  a 
r a the r  more rapid f a l l  occurs i n t o  t h e  val ley  of a small s t reamle t ,  
the  River Ward. Along the northern bank of the  Ward l i e s  sn area  
which is normally water-logged i n  s e t  seasons, forming a fog source 
of r e s t r i c t e d  proportions. l o  the  west, the  sur face  continues a t  
the  same l e v e l  a s  the Airpor t ,  eventually r i s i n g  some 50 f e e t  t o  
where a number of r i v u l e t s ,  t r i b u t a r i e s  of the  'J,rard, have t h e i r  
source. S t i l l  f a r t h e r  t o  the  west, a ra ther  undulating country 
ends f i n a l l y  i n  the northern l i m i t s  of the Bog of Allen, about 15 t o  
20 miles inland. 

On the bas i s  of these remarks, the separa te  types of fog or  
m i s t  l i k e l y  t o  be experienced a r e  l i s t e d  a s  follows: 

Reduction of v i s i b i l i t y  due t o  smoke &rift  
from Dublin Ci ty  

Sea fog 

Fog formed by the  advection of a i r  from 
sea t o  land 

Dr i f t ing  f o r ,  i .e .  fog which formed inland 
and subsequently d r i f t e d  over 

Radiation fog 

I n  the  da ta  considered, the following cases of  fog  or m i s t  
were avai lable:-  

October 25 
Iiov ernb e r  36 
December 27 
January 25 
February - 1 2  

Total :  125 



I n  view of the  meteorological s i t ua t i ons  a t  the  times of 
occurrenccs, the  above cases may be subdivided i n  order of pro- 
gress ive  frequency, ns follows:- 

Type of Fog Number of Cases 

S oa 
Advec t i on  
Smoke 
Radiation 
Dr i f t i ng  

Total:  125 

These fog types w i l l  now be considered separately.  

( 1 )  Sea Fog 

Sea fog is mu@ more appropriate  t o  the summer season, when 
its existence i s  ,lore probable and the s e t t i n g  in  of an ea s t e r ly  
wind, e i t h e r  by a sea  breeze e f f e c t  or by the  pressure d i s t r i b u t i o n  
can cause it to  be brought inland. 

During t h e  winter,  sea fog i n  these l a t i t u d e  occurs in  f r e s h  
outbreaks of t r op i ca l  a i r .  Most of these outbreaks occur from the  
south west and there is usual ly  s u f f i c i e n t  des iccat ion acroas I re land  
t o  keep the  ea s t  coast  f ree .  I n  exceptional cases,  the  t r o p i c a l  
a i r  outbreak can occur in  a southerly current  and in these conditions 
the  sea  fog can d r i f t  temporarily x r o s s  the a i r f i e l d .  

I n  the period examined there  was only one case of t r ue  sea fog 
which occurred in  a southerly current  of t r op i ca l  a i r  and d r i f t e d  
inland i n  a very l i g h t  south ea s t e r ly  surface  wind. A clearance 
occurred when the  surface wind veered t o  off-shore but fog d r i f t e d  
i n  again with a wind s h i f t  t o  on-shore. 

Such fog can prove troublesome from t h e  point  of view of fore-  
cas t ing a clearance. Its presence over the  a i r f i e l d  depends s o l e l y  
on the  surface  wind, presupposedly l i g h t  and very var iable  i n  d i r -  
ect ion i n  a s lack  southerly gradient .  With s change of gradient  t o  
west of south and a probable ' f i x ing '  of the  s u r f ~ c e  wind t o  t h e  
same d i r ec t i on  the  fog clearance is immediate and f i n a l .  

I n  c e r t a i n  cases, extensive radia t ion fog,  which has d r i f t e d  
off-shore, c l ea r s  during the  day over the  a i r f i e l d  but p e r s i s t s  over 
the  sea. Towards n i g h t f a l l ,  the  fog can begin to d r i f t  inland. 
Such fog,  although ac tua l ly  moving in  from t h e  sez ,  has been included 
under 'Radiation Fog' in  accordance with i ts o r ig ina l  formation. 

( 2 )  Fog formed by the advection of a i r  from sea t o  land 

Fog, formed by the  advection, in  an ea s t e r ly  gradient ,  of 
warmer, moistened a i r  from the  sea  ovcr the colder land surface  
occurred th ree  times i n  the period examined. The formation of 
such fog requires  a very d e l i c a t e  balance of circumstances. In tense  
r ad i a t i ona l  cooling, as  f o r  erample, i n  the presence of a su r face  
of snow, is  essen t ia l .  Under these conditions, the  ground tempera- 
a tu r e  can remain sub-freezing even a t  the  time of maximum inso la t ion  
and with such a g r ea t  tanpera ture  d i f ference  between sea  and land 
an ea s t e r ly  gradient  can cause fog. 



For the cases i n  point ,  t h e  temperatures remained eub-freezing 
a f t e r  prot rac ted  periods of snow. A t  no o ther  observing s t a t i o n  
were the re  repor t s  of fog. The ac tua l  dura t ion of the  fog  a t  
Collinstown was only a few hours and it is unl ikely  t h a t  such fog  
could p e r s i s t  longer i n  view of the shor t  period of warming and 
moistening over the I r i s h  Sea and the  subsequent shor t  cooling t rack 
from t h e  sea  to the  s t a t i on .  

I n  one case, however, t h e  clearance was only t o  m i s t ,  which 
pers i s ted  f o r  18 hours. These murky condit ions were probably 
accentuated by i ndus t r i a l  smoke from over Englana where v i e i b i l l t i e s  
were cons i s ten t ly  poor i n  low humidities. 

I t  is in t e r e s t i ng  t o  no t e  in  t h i s  connection, t h a t  although the 
surface  wind was never reported stronger than Force 2 from an 
ea s t e r ly  po in t ,  the gradient  vrind was more than 25 m.p. h. - much 
stronger than normally associa ted  w i t h  fog a t  Collinstown. 

(3) Reduction of v i s i b i l i t y  due t o  smoke d r i f t  from 
Dublin C i ty  

I n  s t a b l e  s i t ua t i ons ,  l i g h t  southerly winds can produce v i s i -  
b i l i t i e s  of l e s s  than 2000 metres due t o  smoke drif t  from Dublin 
City.  There were seven such incidences i n  the  period considered. 
The normal order of reduced v i s i b i l i t y ,  usual ly  occurring from one t o  
two hours a f t e r  mealtimes, is between 1000 and 2000 metres but with 
a s u f f i c i e n t  volume of smoke, v i s i b i l i t i e s  of l e s s  than 1000 metres 
can occur. 

Hpwever, l i g h t  southerly winds a re  of shor t  duration a t  Dublin 
Airpor t ,  the general tendency f o r  such winds being t o  d e f l e c t  due t o  
the  Dublin mountains t o  the south. Smoke d r i f t  from the  Ci ty  then, 
is unl ikely  to p e r s i s t  f o r  more than a few hours. 

(4)  Radiation Fog 

O f  the  t o t a l  observations of fog or m i s t ,  46 cases may be con- 
s idered as due t o  radia t ion.  No attempt has been made t o  subdivide 
the  cases on the  bas i s  of the i n t ens i t y  of s o l a r  heat ing i n  the  
d i f f e r e n t  months s ince  the  following remarks apply equally well  t o  

' 

a l l  months. The remarks a r e  classed under the  heads of ( i )  
Occurrence, ( i i )  Clearance. 

( i )  Occurrence 

( a )  No fog occurred wi th  a gradient  wind of 
g rea te r  than 25 m.p.h. and/or a surface 
wind of g rea te r  than Beaufort Force 4. 
I n  any case of pre-existing fog a 
clearance was ef fec ted  immediately the  
above values were approached. 

( b )  For a gradient  wind of 15/25 m.p.h. 
and/or a surface  wind of Beaufort Force 4, 
t h e  order of minimum v i s i b i l i t y  was 1000 
t o  2000 metres. Occasionally, v i s i b i l i t y  
500 t o  1000 metres was reported bu t  its 
occurrence was in te rmi t t en t  and did  not  
p e r s i s t  f o r  more than one hour. 



( c )  Most cases of fog occurred in l i g h t  
surface  wind6 and with a gradient  of 
less than 15  m.p.h. 

(ii) Clearance 

(d )  A s  a general  r u l e ,  fog did no t  persist 
a f t e r  about midday.  When the  
clearance occurred the  improvement in 
v i s i b i l i t y  was rapid  and wel l  marked 
except where low cloud existed i n  
appreciable amounts ( 4  p lus ,  okta) 
above the  fog. Under these condit ions,  
the  improvement i n  v i s i b i l i t y  was 
progressive but no t  necessar i ly  l a t e r  
and the f i n a l  v i s i b i l i t y  a t t a ined  
remained poor or moderate a s  long ae 
t h e  cloud pers is ted .  Here, a l so ,  the re  
was a tendency f o r  the  occurrence of 
fragments of l i f t e d  fog below the  
overlying cloud layer ,  the  height  of 
these fragments varying according t o  
the  height of the  cloud layer .  

( e )  To the remarks under ( d )  the re  were 
two exceptions. That is, there  were 
two cases where fog did not c l e a r ,  
even temporarily,  in  the afternoon. 
For the most p a r t ,  the  fogs observed 
occurred under conditions where the 
meteorological s i t u a t i o n  was i n  a 
s t a t e  of t r ans i t i on .  A high pressure 
s y s t m  was building up or breaking 
down; ephemeral r idges ,  troughs or 
cols  covered t h e  country. The 
pe r s i s t en t  fogs,  however, occurred i n  
wel l  es tabl ished anticyclonee, s t a t i on -  
ary  and of a t  l e a s t  a few days existence 
with the  a t t endan t  conditions of l i g h t  
winds and c l ea r  sk ies  a t  n ight .  Since 
such s i t u a t i o n s  a r e  more usual  during 
December and January, p e r s i s t e n t  fog 
need be expected only i n  these months, 
as in  the instances observed. 

(5 )  Dr i f t ing  Foq 

Dr i f t ing  fog,  of which there  were 68 instances i n  the period, 
can be extremely troublesome t o  the  fo recas t e r ,  e i t h e r  considered 
'per  s e '  or a s  an addi t ive  e f f e c t  t o  pre-existing fog. Although 
i ts  clearance can be d e f i n i t e l y  s t a t e d  t o  occur within a few hours, 
i ts  time of appearance i s  purely fo r tu i tous .  Not unusually, when 
rad ia t ion  fog has c leared,  the  v i s i b i l i t y  again suddenly drops a s  
bgnks of fog d r i f t  over from inland. The most favourable mind 
d i r ec t i on  f o r  the appearance of such fog is  from the  west. With 
l i g h t  winds and a sky p a r t l y  cloudy or c l ea r ,  the  fog may be p l a in ly  
observed i n  i ts  passage eastwards. The usual  tendency is f o r  t h e  
major port ion of fog t o  be d iver ted  along the lower ground t o  the  
nor th  and south of the  s t a t i on .  FLxrever, i t  can and does d r i f t  
over the  landing f i e l d .  I n  these  circumstances, even the  very 
s l i g h t  ext ra  e levat ion of the  s t a t i o n  is s u f f i c i e n t  t o  cause a 
drainage away from the  sumnit and the  fog never p e r s i s t s  f o r  any 
grea t  length of time. 



Although the  Bog of Allen l i e s  a s  much as 15  miles inland 
t o  the  west, it is no t  unreasonable t o  suppose t h a t  it forms the  
source region of such fog. 

With l i g h t  nor ther ly  winds a l so ,  fog may on occasions d r i f t  
south from north of the  River '-lard. Ewe,  however, the  fog normally 
confines i t s e l f  to the  low land t o  nor th  of the  s t a t i o n ,  draining 
along towards the sea. Any reduction of v i s i b i l i t y  fran t h i s  point  
is l i k e l y  to be very occasional and more in the  na ture  of i so la ted  
patches. 

I n  a l l  instances of d r i f t i n g  fog the gradient  wind never 
exceeded 15/20 m.p.h. and t h e  surface wind Beaufort Force 3. Its 
clearance took place within a few hours of i t s  appearance and it is 
reasonable t o  suppose t h a t  t h i s  w i l l  alvrays be the  case. With 
strengthening gradient  and/or surface  winds, the clearance w i l l  occur 
progressively quicker. 

h consideration of landing conditions a t  any Airpor t  must concern 
i t s e l f ,  not  merely with the  problem of improving v i s i b i l i t y  i n  cases 
of fog but a l s o  with the problem of the  existence of l i f t e d  fog between 
the  sur face  and 500 f e e t .  T h i s  l a t t e r  problem does not  normally 
e x i s t  f o r  Collinstown, i n  view, no doubt, of the comparative elevat ion 
of the s t a t i o n  r e l a t i v e  t o  thc  surrounding country. I n  general,  
;vhen fog begins t o  c l ea r  the  improvement i n  v i s i b i l i t y  i s  rapid and 
appreciable.  An exception, however, can occur i n  the f o l l o w i a  case:- 

With LOW cloud above the  fog,  the  
improvement i n  v i s i b i l i t y  is usual ly  
more gradual and fragments of l i f t e d  
fog can occur. If a f r o n t  be 
approaching, then even with improving 
v i s i b i l i t y ,  l i f t e d  fog can form a 
8/8 layer  a t  varying heights  between 
the  surface  and 500 f e e t .  Such a 
l ayer  of s t r a t u s  usual ly  p e r s i s t s  
u n t i l  a f t e r  the  passage of the  f ron t .  


