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AN ANALYSIS OF OCCASIONS OF POOR VISIBILITY AND LOW CEILING AT SHANNON AIRPORT

et

by
C¢,H, Daly, B.S¢. and P.K. Rohan, M,A,

Abstracts

An analysis is made of all cases of poor visibility and low ceiling
at Shannon Airport over a six year period, 1t is found that radiation
effects are the most frequenti cause of poor landing conditioms at the
Airport. The likely times of onset and dissipation of radiation fog a%
different times of the year are discussed and ezamples of particular synoptis

gituations which resulted in poor landing weather are given,

Introduction:

The hourly and half-hourly weather reports made at Shannon Airport
for synoptie and aeronautieal purposes over the 6 year period July, 1947~
June, 1953, inclusive, were examined and a study made of all cases of poor
visibility or low ceiling, For the purpose of the sfudy all cagses in whieh
the synoptie (horizontal) visibility was lecs than one mile or height of

eloud ceiling less than 500 feet were considered,

The definition used at Shannon Airport for synoptic visibility
changed twice during the pericd under review, Prior to March, 1948,
synoptic vigibility referred to visibility in the direction of specified
visibility objects, From March to December, 1948, the prevailing vigi-
bility, i,0., the greatest visibility common to half the horizon circle
was used for synoptie purposes, From January lst, 1949, follewing the
introduction of the new International Code and a new reporiting routine,
the vigibility reported in synoptic and aeronautical codes was changed
to the minimum,visibilityo The precedure remained in operation for the

remainder of the period under review,

An analysis of differences in reporiing arising out of the appli-
cation of the two most recent definitions of synopitie visibility stafed
above was made in 1954 and it was found that, in the cese of Shannon
Airport, the vast majority of reports of horizontal vigibility are the
game when either definition is applied, In this paper differences

ariging out of shanging definitions are not taken inte¢ acecount,

The definition of ceiling as used in this paper is baged on a
eumilative concept, being the lowesi level at and below which the
cloud amount as seen by an observer on the ground covers more than half
the sky.

Topographical Features of Shannon Airport:

Shannon Airport is situated on the northern bank of the Shannon
Eastuary., At that point the estuary is about 2 miles wide, To the
west and north-wegi of the Airport the mouth of the River Ferguw joining

the Shannon Estuary spreads over a width of 4 to 6 miles, The official



elevation of the Airport is 15 feeh above M.85.L, and it iz protecied
from the tidal waters of the estuary by an embankment,

The land within 5 miles of the Airport is relaiively flal, reaching
heights in excess of 200 feet only in a few isolated points. Further te
the east and east-norith-east the ground rizes sharply to over 1,000 foet,
while in the sector between north-west and gouth-west on both sideas of
the Shannon Estuary the ground rises generally to a height of over 200
foet at a distance of 8 to 12 miles from the Airport, The nearest
point of the Atlantic seabeard is about 25 miles to west-north-west of
the Airport, TFipure 1. shows the main %Lopographical features of the
enviropents of Shannon Airpoert,

General Geographical Influences affecting Weather at Shannon Airport:

Situatod so cloge to the wesi coast of Ireland Shannon Airport has
8 predominantly oceanic elimafe and, being near the main tracks of
depressions in the north Atlantic, conditions there are very variable
but, in general, cloudless skies, very light surface winds or extremes
of temperature areinfrequent. The variability of weather ai Shannon
Airport tends to mask seasonasl gharacteristics ip respect of the
occurrsnce of fog or low cloud and "npormal® charasteristica of & month
may be entirely absent in a particular year, The prevailing wind over
the year iz between west and south-west, but in Mareh and October south-
east winds are most common while north-east winds are mogt common in May,
With a low frequency ol calm conditions and, in view of {he absence of
major smoke sources in the environments of Shannon Airport visibility is

genorally excellent,

Claspification of Occasions of Poor Visibility and Low Ceiling:

In the six-=year period under review therawers 2,790 half<hourly
reports of conditions worse than one mile visibility and/or 500 feet
osiling, This represents approximately 2.63% of the total observations,
1,932 of these reports were clagsified as due io radiation effeects and
858 due to other air-mass effects and fremtal influeneces, There were
1587 reports (1,51% of total) of vigsibility below 1100 yards and of these
1459 were due to radiation effects. The 128 other cases of visibility
below fog limits were almost all in Winter fime, Figures 2 and 3 give
histograms of the frequency of occurrence of poor conditions at different
timea of the day due to any cause and Figures 4 and 5 give histograms of
frequency of similar oceurrence due to radiation effects, The poor con-
ditions due to radiation were, in the majority of cases, below the fog
limit while those due to other causes were usually not worse than one
mile visibility and 300 to 400 feet ceiling,

Radiation Effects:

Synoptiec situations favourable for ihe occurrence of radiation
fog at Shamnon Airport fall generaily inte threo categories, The moat

favourable situation appears te be agsociated with an anti-cyclone centred



-3 =

to the north of Ireland maintaining 2 veak easierly gradient over
Sharuon Airpert. Am ezsmple of cush a situstion is givem in Figure 6,
Another relatively common fog situation is asseciated with a slack ridge
‘building up over Shamnon Airport and giving a weak northerly flew iwmedi-
ately ip the wakes of a cold front or a cold occlusion, An example of
such a situation is given in Figure 7, Thirdly, & very siack area over
the country and associated with a dying depression mey provide suitable

radiation conditions, Figure 8 gives an example of such a situation,

It is well-established by observation that, even in conditions
favourable for radiation, fog does not usually form over the Alrport
it foyms on the Fergus and Shannon Egituary apd drifis over fhe airfield
in lighi local winds, Radiation fog aft Shammon Airpori tends to be
rather intermittent in character, a fog-free cobservation ocpasionally
oceurring long before the fog finally elears,

Thie intermittent charaeter of ithe fog af SBhannon Alrpart presentg
& special difficulty in forecasting the time af onset and clearance of
poor eonditions, While the histograms shown in Figures 4 and 5, give
an indication of the average time of omnset apd clearance of radiation
fog they include all cases where the cleanrance or ovnset was affected by

~change of gradient and eloud wover, We have atlempied te esieblish the

earliest probable time of onset and the iniest probable fime of clearanss
of radiation fog in any day esach month, omiiting those cases where the
onset and clearance time appesred {0 be materially affested by incressing
gradient or change in ¢loud cover, Table 1 gives the result based on the
six years' observaticn,

Teble ¥ = Limiting times for radiaticn fog at Shamon Airport

in different months when not complicated by ether
Lantory

Month Jan, | Feb] Mar, Apr. May |Jume |July | Aug. | Sept. Oct, ! Nov,Des,

Earliest w1000 11900 0000 2300 10100 020b 2300 | 0000 230 2100 | ==
Pnset

Jatest 1200 [1100 [1300 [0900 [0900 |0300 [0900 | 1000 | 1000|1100 |1400 | — ]
Clearance '

It must be emphasized that these figures are largely subjective and
are based on data over a relatively shor! period indicating marked vari-
ability, Thus in the first 6 moenths of 1948 there were 34 observations
of poor landing weather due to radiafion while in the corresponding period
of 1953 there were 413 cases., Analysis over & longer period may indicate
extensive amendments to some of the times, No {imes are suggested for
December or for the onset of fog in Jsnuary due te considerable irregularity
in the times of oceurrences of fog in those months., A rather siriking
example of this irregularity oseurred in Decamber, 1950, (see Figure G)o
On that oceasion fog which formed in conditions favourable for radiation
drifted over the Airport at 1100 GMT. on 26th Deceomber and did not ¢lear
uptil 1800 GMF, on 27%th, In the peried under review it was found thal,
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exvept in the mopths of March, November and December, radiation fog

rarely persisted more than 4 hours afier sunrise,

The frequency of oscurrence of spells (either continuous or with
cloarances of not more than two hours® duraticn) of fog of spesified
durations are given in Table II, The figures for March are comsiderably
influenced by a prolonged situation faveurable for fog in March, 1953.
Those for Angust are similarly influenced by the cbservation for August,
1947, The figures for each duration include those of greater duration,

Table II - Frequency of occurreunse of spells of radiation

fog in excess of specified duration at Shamnen
Airport in the period July, 1947-June, 1953,

inelugive
Number of ecases of duration in excess 0fs~
24 hours 18 hours [ 12 hours 6 hours
January 0 1 2 5
February | 0 0 0 2
March 0 0 3 16
April i} 0 0 1
May 0 0 0 2
June 0 0 0 0
July 0 0 0 1
August 0 0 1} 9
September o 0 0 2
October 0 0 0 4
November 1 2 4 10
December 1 1 2 4

The long spell in November which figures in folumn 1 of Teble II lasted
27% hours, while the longest spell in December lasted 31 hours, This
long spell has already been referred to above,

In the six~year period no radiation fog was experienced in 17
individual montha., Thore was no November fiee of poer conditions due
to radiation but each of the other eleven months of the year was fog

free at least once in the enlire period.

Relation hetween Wind Direction and the Oesurrence of Radiation Fog:

The surface and geostrophic winds were tabulated for each cceasion
on which poor conditioms due to radiation cecurred ai the atation, For
the purposes of this tabulation surface winds under 5 knots and geo-
strophic winds under 10 knots were regarded as calm, Table ITI gives
the percentage of cases which ocourred with different surface and geo-
sirophic wind direetions in the pewiod,
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Table III -« Percentage freguency of ccourrence of poor weather
with different surface and geestirophie wind dir-
ections at Shamnnoa Airport iu fthe period July,
1947 ~Jage, 1953, inclusive

Direction 000 103010601090 | 120 |150] 180 210| 240 |270] 300] 330
in Calm| fo tal to| to | %o tol tol ts! taoi %oy to] feo
degrees 030 | 060]090 120 {150 |180] 210| 240] 270! 300, 330| 360
Surface _
Wind: 39.35.3 14.9{5. 9115, 71 8,9{2.6(0.9 1.2]|2.5{2.1]{1,7] 9.0
Geostrophie
Winds: 61,912,0 [2,412.9| 2.9 7317736, 1.2 24| 0:4| 2,0 0.4

Apart from esalm condifions, radiation fog is mest fpequent with
‘surface wind directions east-scuth-ezst and north-oorik-west, Winds
from those directions bring the fog from the flat marshy ferrain to
north and soﬁth-east, Fog is not common with surface winds from beiweepn
south and north-west and poor eonditiens frog theose directions, which
figure in TableIII, are most freguently 1lified fog which, having formed
on the south side of fhe Shammon néar Foynes, is blewn north-eastwards
and arrives over the Airport as low stratus, This occurrence was nobed

mest freguently in Summer months,

The mest common gradients assoeiated with poor radiation conditions
are soufth-easterly to scutherly, Tn only 2.2% of the cages did radiation
fog exist with gradients of 20 knots or more apd, in zome of those cases,

the gradiont was tightening snd fog had cleared ai the next observation,

Other Air-masg Copditions:

Apart from readiation fog the mest eommon cecurrencez of unon-fromtal
poor conditions are associated with » westerly or wesi-north-westarly

flow of meritime warm air.

Many fronfal systems whieh pass esgiwards cver Shaunoen Airpert are
partliy oceluded at the time of passage, Ilowever, when reacenf warm moist
air arrives over Shamnon Airport from the west in an opan warm sactor,
almost continucus low straius accompanied by cuthreaks of drizzle is
frequently expericnced, Horiz@ntui visibility of one mile and ceiling
of 300 to 400 feet are common in such situations, Tn excepiional msses;
with moderate drizzle and wvory warm air, esiling may be down to 100 feet
and visibility lees than % milie,

Cur examination suggests thai such warm secior counditions are almost
invariably aasociated with surface wind dirsctions betwesn 240o and 290°
and gradient wind diyections between 240° and 300°, Conditions will
remain poor while the surface and gradieni wind directivns are within ¢he
above limitzs and the warm air persists, but & change sf wind direction
outside these limits will nemuslly bring marked improvement in landing
weather., VWamm seclor low stratus at Shannon Airport seema o be largely
independent of wind strength and was ohserved with surface winds over 20

knots and gradient winds of 30 kneois,
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Diurnal or seasonal variations of this phenomenon were not marked

in the six-year pericd and the more motable cases odsurred im the months

of Jenuary, June, July, Octecber and Novewmber,

Figure 9, shows the synoptic situation during a spell in June, 1948,
The warm front passed East of Shannon Airport between 2300 on 23rd and
0000 on 24th but the poor comrditions did not set in watil 1400 G,MLT. on
24th when the gradient direction became favourable, The very low stratus
persisted for 24 hours with ceiling frequently as low as 100 feef,
Visibility was below fog limits for thres observations, Cloud below
1,000 feet was observed almost continucusly wnitil 0600 G.K.T., on 261th
June when the gradient backed to south-westerly,

Isolated cases of poor'landing eonditions with gradient strengths
of under 25 knots from other directions were alzo noted in association
with omtbreaks of mon=frontal rain but were not sufficiently numerous

to be definitely associated with particular synoptic situations,

Sea Fog:

The high ground on both sides of the Shannon Estuary to wesi of the
Airport seems to be sufficient to preveni ses fog penetrating so far
inland, except on very rare oceasions, Is the sig-year period it reached
the Airpori only on four cceasions, Theze sceasions were in different
months (May, July, Augist and September), 1TIn each caze sea fog drifted
into the Airport in the late evening (1900-2200 G.M,T.) after s thermal
low or trough had formed over the cenire of Ireland during the day and the
circulation of the low was sufficiently developed to briang the fog to
Shamon Airport. .Oﬁ two occasions the surface heating during the day
wag followed by good radiation conditions ai night and the fog did not
clear wntil after 0900 G,M,T. on the nexi day, 0f the other occasions
the fog cleared after 3% in one case and after 5 hours in the other,
Figure 10 shows a thermal low over Ireland pricr to the onsel of sea fog
at Shannon Airport, On that oceasion the sea fog arrived aft 2000 G, M. T,

Snow:

Baow is quite rare at Shannow Airport and usunally does not last long
on the ground, The Shannon Estuary does not freeze even in severe
Winters, When snow does cceur however, it is ascompanied by a marked
deterioration in ceiling and visibility and frequently it is reported with
ceiling 200-400 feet and visibility as low asz % mile.

Frontal Passages:

Shannon Airport, due to iis geographical Iszabion, experiences very
frequent froniml passages. The vast majority of frontal passages at the
Airport are not accompanied by sonditions of ceiling and/or visibility
below 300 feet and one mile,

A quasi-staticnary front st Shaanon Airport and orientated in an

- east /west direction gives the worsi frenial conditions at the Airport,
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In such eynoptic situations ceiling and vwisibility may drop below fog

limits, An example of such a situation is given in Figure 1l,

A c¢old front orientated NE/SW approashing Shannon Airport from the
north-west is the most emnmwm.situ&tion for poor frontal weather at the
Airport (see Figure 12). In such cases condiiions at Shannom Airport
usually deteriorate when the front reaches Blacksod Poini, The clearance
follows gradually on the frontal passage, bui as fronts in this orientation
frequently ftend to trail, several hours of ceiling at 300 to 400 feet and
visibility 1 te 2 miles may be experienced, If the front becomes

stationary it may, as stated above, bring coasiderably worse conditions,

Conditions of eeiling below 500 feet and visibility less than a2 mile
are not usually associated with warm front passages, When a vigorous S.E,
circulation precedes a warm front, ceiling is vsually above 800 feet
before and at the frontal passage, The passage of a diffuse warm front
with a slack pressure gradient may, on rare ocecasions however, be
accompanied by eeiling below 300 feet, An example of such a situation
is given in Figure 13,
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F1G.1, Topography of Invivorneits of Shannon Airport
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