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COMPARISON OF VISIBILITY AT
' DUBLIN AND SHANNON ATRPORTS, 1931-53

INTRODUGTION: .

An earlier paper (DIXON 1958) ineluded a comparison of the visual range
from 0'Connell Street, Dublin, with that at Dublin Airport, using "median"
end "quartile®™ vigibilities, This paper applies the same criteria to
comparing the visual range at Dublin and Shannen Airports, at all {imes of the
day and in all geasons of the year,

The first section discusses the advantages of the "median" and "quartile"
vigibilities as elimatologieal elements, and explains the method adopted in
evaluating them, The other seetions present the data for the itwe airports
in tables and diagrams, ineluding frequencies of extremes of visibility as well
as the median and quartile values, The diagrams used are "isograms® depicting
simultaneously the annual and diurnal variations.

MEDIAN AND QUARTILE VISIBILITY

Vigibility summaries normally deal mainly with the frequency of extreme values,
especially of fog, ‘these are essemtial data for many problems, such as the
effect of visibility on aireraft operations, wt can be misleading for other
applications. For example, the transparenecy of the air can be a useful index
for the degree of atmospherie polluiion, tut the index must take into aeccount
all ceeasions of good and bad visibility, The average visibility, obtaimed
as the arithmetic mean of the observed visual ranges, is inappropriate bscause
it is unduly inflwemced by a fow observations ¢f long distances. It has the
further disadvantage that it cannot be compuied from published freguency
summaries, which show no upper limit to the and clasgs "over 25 miles®,

It is therefore muggested that a more smitable index e¢an be found
in the median visibility, i.e, the digtance at._which suitably prominent
objects can be -recognised at half the observations. The median can
be supplemented by quartiles, quintiles, or other similarly defined funections
of the data, In this paper the median and a quartile are used, this quartile
being the distance at which an object is visible at three quarters of the
obgervations, Both median and quartile have been used by oiler writers:

C.S. Durst (1949) quoted them for airfields in many parts of the world,

An advantage of this method is the convertibility from visibility to
iranspareney, Clearly the median transparency is readily obtained from the
median visibility. . A flirther advantage, judging by the results for Irish
rural stations, is that the median for obgervations at 0%, L.M.T., is a good
approxima tion to that derived from observations at all hours, so that even
the data for climatological stations observing only once per day can be of Valu?.

A practical sdvantage is the ease with which the median and quartile
may be exiracted from visibility frequensy summaries as normally published,

Example

The frequency distribution for visibilities observed at 1l0h G .M,T., during
November 1951 at Dublin Airport were:-

110~ | 220~ L40=1 1100-! 13- |23~ | 6% |i23-
Distance  [<110Y |oooy |40y | 1100y | 2200y 2im |6im |12im|osm  |72OR

Frequency 0 1. | o 1 1 | 2 3 6 |15 1

From this the eumnlative freguencies are derived:

Distance(x) | 110y |220y {440y | 1100y 1im 2im | 6im | 12im | 25m

No. of 0 i 1 2 3 5 8 14 29
ochs. 2 X ‘ ;

If these are ploited with linear scales it is found that the curve is
almost straight for most of ite length and it is easy to read off that the
distance for which objeets were visible at one-half and three~quarters of the
observations are 13 and 5.1 miles respeetively, s



RESULTS :

The first comment on any anelysis of Irish visibility data must be
to stress the transparency of the sir compared with that of many cther
countries, Durst (DUBST 1949) prepared a msp chowing what is here termed
the quartile vigibility at the midday observations, for a large part of
western Europe, Over most of the area the distance is leas than five
miles and in the industrial regions of Great Britain it is under three miles,
The corresponding figures for Dublin and Shannem Airports are 8% and 10
miles respectively,

At most times of the day, in mos!{ months of the year, Shannon Airport
has the better visibility., This is due chiefly o the sbsence of
industrial and domestio pollution there, Dublin Airport is only three
miles north from the edge of the Dublin c¢ity built-up area and smaller
centres of population are at Swords (2 miles to NNE) and Malahide
(4 miles ENE_). Shannon Airport is mich more distant from urban communities,
the nearest being Ennis (10 miles NNW) Newcastle (6 miles NNE) and Limeriek
(13 miles E). A further factor is the proximity to the British industrial
centres which naturally affeet Dublin more than Shannon Airport and it is
significant that the difference between the tw places is enhanced in the
monthe experiencing most winds with an east eomponent, The 'situations
favouring the spread of the British pollution acrossg Ireland alse favour
the formation of adveetion fog along the east comrst, but it is not likely
that this oceurs ofter enough to contribute largely to the figures,

That mueh of the pollution experienced im Ireland originates in
Britain was proved long ago. Analyses of haze particles and the nueclei
of raindrops and hailstopnes (HARTLEY 1902) showed that many of them had
originated in England or Wales, A spectacular occurrence of blask
rain in October 1907 was proved to be caused by smoke from Scuth Walss
(BOEDDICKER 1908).

, Apnual Variation

Congidering the median smd quartile values derived from the data
for all hours of the day (Figure 1) there is a sharp midsummer maximum,
and miniea are reached in Jsnuary and Mareh, The trends are more regular
at Shannon than at Dublin Airport; & secondary minimum in the quartile at
Dublin in Augu st has not been explained. The similar dip of the dirves
in May is consistent with that month's large propertion of easterly winds,

The summaries for selected extreme ranges of visibility show that the
worst vigibilities are commonest in March at both airports, but that the
minimum frequeney of excellent visibility is in January,

Diurnal Variation

At Shapron Airport, thromghout the year, visibility is wret during
the night or near sunrise and maximum at about 15h G, M.T, The same is
true at Dublin Airport for most of the year, although there is a tendenoy
for the minimum to be delayed until about two hours after sunrise,

Dublin Airport trends are quite different in the wim€er months, From
November to February the maximum ie reached about two hours before sunrise
and the minimum between 16h and 18h GMT.

The contrast between the shapes of the ‘diurnal variations leads to ome
surprising result, that there is normlly a period in the wmorning when
Dublin Airport has the befter visibility,

The differences are largely the result of topographieal features,
Dublin Airport is over 200 fee{ above M.S,L, and when radiation conditions
occur the coldest air, and the associated fog or mist, drifts te lower
levels, leaving the airfield in clear air above the inversion. Shannon
Airport is very near M,S.L. and is more liable to have radiation fog formed
in situ. The Dublin pellution must also play an impertant part in modifying
the dinrnal variation. In the light ~wind situations whieh favour fog and
mist produetion it will take an appreciable time: for the smoke and nuelei
of newly lit firea to be carried from their sources to Dublin Airport, even
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after the inversion trapping them has risen enough for the spread to be
possible,
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TABLE I

MEDIAN VISIBILITY 1951-5%

Loﬁth ' 00 | 0L | 02 { O3 | oy | 051 06 {07 |08 109 |10 |10 |12 13 |1 |15! 16 27118| 19|20} 21| 22 23 All Hours
‘ DUBLIN ATIRPORT
Jan. 12.3111.8{11.4{11.1:12.0j 12.4|13.3{14.6{15.413.6|11.4[11.2[10.7| 11.6(11.8{11.6{10.0| 9.2] 8.7/ 8.8!.9.1| 9.2/ 10.3|11.5 | . 10.5
Feb. 11.6{11.7/11.4{10.9{11.2 11.5/ 12.0{14.0 /14.9/11.5|10.6{11.7|12.6{12.0|13.2 [14.0{ 12.5{ 11.6 10.1] 9.7/10.0/10.4 10.3 10,5 11.4
Mar. 9.7 9-61 9.6 9.8/ 9.3} 9.7/10.3{10.310.2| 9.2| 9.8/10.3|11.5/11.3|12.3(12.6]12.3]12.0|10.9] 9.2! 8.9| 9.3/ 8.8 9.8 9.9
Apr., 13.7(13.0/12.8:12.9:13.1} 14.5/15.5 17.015.5(13.9| 17 | 19 | 18 | 20 [ 17 | 17 | 18 | 16 | 16 !12.5(11.2{11.1§11.9 12.5 .4
May 14.1112.9|11,9:12.5{12.5/12.7|12.2|12.1 11.T|12.6|14.0{ 15 | 16 | 17 | 17 | 17| 18 | 18 | 17| 18 | 15 {12.4 12.3[13.0 13.9
June 1 |17 |16 {17 18| 18| 19 |19 19 {22 |27 (29 |29 | 28 {31 |32 | 30 |28 | 29| 30 |25 { 24 | 18 | 18 21
July 21 |19 |19 1 181 231 25| 27|24 |27 {28 | 30 |31 | 32| 34 {32 |33| 33|36 38| 3 {33|30]| 25| 23 27
Aug. 20 |20 (19 19| 19| 20| 21 |18 125 |28 |28 [ 30 {32 | 32 |33 36| 36 |371{38]| 35 |26 22| 24 | 21 2l
Sept. 17 |17 |17 {164 6| 17| 19 |20 {19 |20 |23 |27 | 27| 28 [28 {27! 31 | 30| 27| 22 [ 19| 18| 18 | 18 20
Oct. 15 115 |14.814.5/14.0/14.5( 15 | 17 | 18 {16 | 16 | 17 | 18 { 20 | 21 | 22 | 18 | 15 [13.5]12.0/11.9(11.8/12.7]13.8 15
Nov. 12.2113.9(12.6{12.1}12.6{13.5|13.7 [14.4 |[14.5 [13.1|11.6|11.0/12.1}{ 11.5 12.7{12.0i11.0| 9.7| 9.5 8.8] 9.8| 9.8]10.5|12.1 12.1
Dee.,’ 14.51 15 |lh.k| 15 |14.9| 15 | 16 | 16 | 16 |13.2|12.2(11.0(|10.7|10.7|11.6|12.410.2| 9.4] 9.7;10.3110.7|10.5! 11.2{12.0 12.6
Spring |12.4]11.5|11.3(11.6/11.5/12.1|12.3112.8 |12.3|11.8|12.9|13.8|14.5|15.5[14.5(15.5!15.5|14.6/13.9{12.1{11.1]10.8! 10.8/11.8 12.2
Summer ;20 | 19 |17 |18 20| 20|21 121 |22 |27 |28 |31 ,33| 32 (33 |34 ] 31{31}33| 3112702 21 | 20 2k
Autumn 16 | 15 114.2|14.2{14.0125.91 15 | 17 |16 [ 16 | 16 | 16 | 18 | 19 | 20 | 19 | 18 | 15 |14.0/13.0{12.5|12.4{ 13.1|14.T 15
Winter 112.712.7|12.3 |12.1]12.6/13.2/14.0 {14.7 [14.8|12.6(11.5(11.3|11.2{11.3{12.0|12.4{10.5| 9.T| 9.2 9.7110.0|10.2{ 11.0{11.7 11.2
Year 1.7 |14.5(13.7(13.713.7|14.7|15.1 |16.3 16.0|15.2 |15.4 {16.0116.5[/16.8 |17.1|17.1116.0|14.6(13.6|13.1]12.6|12.2 12.7| 13.T .7
o SHANNON AIRPORT
Jan. 11.6110.4(10.4 |10.7|11.5(11.9(10.8 |10 8{13.3| 15 | 16 (13.4,14.6]12.7(14.3]12.9/12.6 1k .4 [12.8|11.8|11.6(12.2] 12.8]12.6 12.5
Feb. 14.2 [13.7(13.6 |14.1]15.2/12.3|13.0|13.4 1 16 |16 |15 |18 | 18 | 19 |22 |23 | 23 | 20 | 17 | 15 | 15 {12.913.2|14.0 14.9
Mar, 12.4111.7,12.2 111.3:10.8/10.9|12.4 |12.3 [11.9 [10.8 [11.0|12.3(13.5] 16 | 15 | 18 | 17 | 17 | 16 | 16 (13.4]13.0{12.5[13.0 13.1
Apr. 16 115.0| 16 14.B14.2| 16 | 15 |16 |17 |20 |20 |23 |2y [ 22 |25 |25 {23 |25 |20| 19 |16 | 15| 15 | 15 18
May 18 |17 (17 |15 [ 15 | 15 (14.8|14.7 | 16 |20 |24 |25 |27 | 27 |29 128 |31 |29 |27 | 27 |26 |21 ] 18 | 17 20
June 19 {18 |18 (19 16 |15 |1 16 |19 (24 |27 |28 |29 | 30 |32 {32313 |31]30 |32]27!21]| 18 24
July 20 |19 |20 |19 : 18 |18 | 17 | 17T |18 |21 |26 |32 33|34 (33 [33/36 134 (3533 [31]26]23]|21 27
Aug. 20 |19 |19 |18 |19 |18 |20 |20 |22 |23 |26 |30 | 32| 33 (33 [ 33|37 {34 |36] 33 [3Li26] 2] 2 25
Sept. 17 {18 (19 |19 {20 |19 |19 |20 |20 |22 |24 (26 25| 30 |29 |33 |33 |33 (28|25 |22 |21 20/ 19 22
Oct. 16 (15 (14.2313.0/14.1|14.1(14.5/ 16 |16 |16 |16 (19 | 21 | 21 |24 |27 127 |22 |20 18 |18 | 17| 16 15 17
Nov, 14.5 13.4]13.3 13.412.4(12.8 12,7 {12.0 13.0 [14.9 [14.5 |L4.5 [13.4|14.5 {14.0 |14 7| 17 [14.9)12.3[12.% [12.9]12.9]12.8]14 .2 13.9
Deec. 13.0 13.0(12.5 112.7(13.0|13.9(13.1 {12.8 114.6 13.6 |14.3 [L4.6(13.5| 1.1 |14.5 |14 .4 |14 .6{12.3 [11.6/11.8 [12.8!12.6] 13.0/11.8 13.2
Spring 16 4.9 (14.7 14.0{13.2|14.0(14.21 [14.3/14.9/ 15 |18 |20 |20 | 20 | 23 |24 { 23 |23 |22 | 20 17T | 16 | 16 |14.6 17
Summer 20 119 |19 119 [ 18 | 18 |17 |18 ;19 |22 ;26 |30 | 31| 32 [33 {3335 |34 (34|32 |31]26]| 23| 21 25
Autumn 16 116 |16 |16 |15 |15 |15 |16 |17 |18 |19 |20 | 2L | 22 |2y |25 |25 {22 |21 | 18 |18 | 17| 17| 16 18
Winter (13.0[13.1|12.6 12.4/11.9[12.6{12,512.5 14.2114.3 |15 (15 | 15 | 16 | 16 | 16 | 15 {14.4]13.2({13.0[12.9[12.5|13.0 12.7 13.8
Year  115.2 4.9 (14.9 14.7(15.3|14.8 |14 .4 [15.2 16.1 17.5 N18.5/19.61 21 | 22 |24 {24 | 24 |23 |21 | 20 19 [ 17| 16 | 16 17.5




TABLE 2
QUARTILE VISIBILITY 1951-55

All Hours
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- TABLE 3

PERCENTAGE FREQUENCY OF FOC (VISIBILITY
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TABLE §

PERCENTAGES OF VISIBILITIES OVER 25 miles 1951-55

E;;;Bfff‘oo oL | 02 |03 {04 |05 {06 07 [08 [09 |10 {11 12 ! 13| 1] 15| 16| 17 {18 | 19| 20| 21 | 22 | 23 | A1 Hours
DUBLIN ATRPORT
Jan. 7 7 6 5 Y4 6 6 T 115 14 |10 ! 10 71 -61 6 6 6 3 3 3 3 3 2 5 6
Feb. 7T 16 7 7 6 7 T 9 (19 118 ;13 |16} 17| 19| 201 221 20 | 18 9 (1 L 5 5 6 11
Mar. 10 © 9 9 | 8 5 6 6 |12 {11 14 {15 ;17| 20 | 24 | 26! 26 24 | 19 ! 13 7 6 5 6 1 10 13
Apr., 12 11 9 9 {10 11y 125 129 129 (29 (32 ! 39| 43 | 43| 42| 4O| 37| 33 [33 123 16/ 13 | 13 | 13 25
May 23 21 ;18 ;17 [21 28 {28 |28 32 31 {34 139 3737|355 39| 41 | 53 |41 | 41! 33| 28 | 26 | 26 31
June 2y .23 ;21 |23 132 {31 133 {34 137 {46 {52 155,55 |5k | 57T 56| 55 | S5k |55 P55 51| ¥2 ¢ 33 | 31 h2
July 39 034 135 |34 14k 150 {53 |48 ;52 |57 |61 1631 64| 67! 64| 66| 65 | 68 |69 | 67 64| 57 | 50 | b6 25
Aug. 35 ;34 :28 125 129 135 'k5 (4T 150 155 |55 (571 63| 61| 63 66 64 | 65 |65 { 63 5L| Ll | 37 | 38 49
Sept. (17 {15 {14 (13 (12 119 [33 i35 |31 |36 |45 ! 51,55 |57! 57! 551 59|59 |53 :39;: 27| 20 | 20 | 19 35
Oct. 112 111 ;10 ;11 {10 | 9 114 {29 |34 |31 |29 [ 30 34 | 40| 51| 43| 38|30 |18 1 10: 8] 10 |10 |12 22
Nov. 11 91 9 8 9 |11 {10 {15 (23 }19 [13 {14! 17T | 16| 22| 20| 13 5 5 3/ 5 5 6 6 11
Dec.- 8 8 8§ 110 110 (10 12 {19 (19 |17 9 81 11 81 111! 10 7 4 3 3/ & N 5 5 9
Spring 15 [13 {12 |11 ;12 |16 ;20 {23 |24 25 (27 [ 32|33 {35 346! 35| 3|31 {20 |2y 18] 16 |15 | 16 23
Summer (33 (30 |28 [27 135 |39 |43 43 (46 [53 |56 |58 61 (60| 6L 621 61 | 62 {63 {61 55| 46 | 40 | 38 48
Autusm 13 ;12 11 {11 110 13 |19 27 129 (29 29 32 ;35 |38 | 40 40| 37 {31 {25 |17 13| 12 |12 |12 23
Winter : 7 | 71 7 8 6 | 8 g {10 {18 (16 {11 i11] 1@ 11|11 1 8§ | 5 3 i 4 I 5 9
Year 17 '16 {15 {14 116 119 |23 |26 (29 {31 t31 ;3335 {36] 37 371 35133 {31 127 23| 19 |18 |18 26
| SHANNON AIRPORT | |
Jan, 8 61 6 | 6|5 15! 7 :6 14 {25 26 25 30 3L, 3030 2812y {18 113! 12! 10! 9 |10 16
Feb. 118 116 {18 |13 {13 |11 |12 {13 |27 130 |30 {31 | 34 {38 | 4 | 45, 45 ; 38 |31 |25 23| 19 |21 |21 25
Mar. 15 112 ;12 114 111 110 |12 21 24 (24 26 29 | 32 341 37 42: 3939 138 34 28] 23 i19 |17 25
Apr. 26 23 j22 (21 123 127 131 35 35 |39 i45 47 | 48 46 | 49 I 50 4T i 50 Iu5 43 37| 34 |31 |27 37
May 26 126 123 {21 |23 |25 {29 132 {34 {42 {49 ;51 54 {54 | 57 56 [ 6L 157 |54 153 52| 40 {35 |28 il
June 33 §32 {31 /31 131 |37 |37 |38 |41 49 iS4 155 |58 |59 | 63 63 62|63 |62 (60 61| 53 |41 |35 48
July 36 i35 135 i3k 135 137 135 {35 |36 |43 {51 63 |65 68| T0 | 68! T0 | 68 |68 |66 62| 56 | 46 |4l 50
Aug. 35 130 ;30 (28 126 35 139 |41 143 47 !S5L (60 64 (66 66 66 T2 |68 |70 (66| 62| 51 |46 |he 50
Sept. B8 25 125 ;25 ;23 {26 |33 139 |39 |43 |45 51 {49 {59 {58 :6LI! 61|61 (55 49! 40| 39 |37 |34 42
Oet. 17 (14 [l 115 (1 17 {15 126 130 (33 135 139 42 {45 | 48 | 53| 53 | 45 |41 (331 30| 28 125 {19 30
Nov. 13 {12 {12 :12 9 10 111 13 21 25 {28 ;25 123 i30| 3% {33! 35 {27 |24 {20} 15| 13 |16 113 20
Dec. 10 { 6 6 6 5 T |9 [10 j17T 28 i24 (26 25 (25 | 27 i 23! 23 | 15 |10 9 81 10 10 |12 15
Spring 23 120 119 19 ;19 2l 124 |29 31 35 14O 42 | L4k 45 | 48 [ 49 48 4B |W6 143 | 39| 32 |28 |2y 34
Summer 135 132 132 {31 3L 136 137 138 |40 46 152 [59 | 62 |64 | 67 66| 68 | 6T |6T (6L | 62! 53 |45 |39 50
Autumn 19 17 | 17 ;18 !16 (18 |20 {26 130 ;33 {36 {38 |38 {45 | 4T ! 49 49 | 4y |40 34| 28| 27 |26 22 31
Winter N2 10 |10 | 8 7 (8 | 9 110 119 [28 |26 i 28 129 131133 (32| 3125 |19 |16 | 14| 13 |13 |14 19
Year P2 (20 |20 ;19 |18 {21 |23 |26 |30 \36 39 (42 [ uh 86 {49 | 591 49 1 46 |43 139 [ 36} 31-{28 |25 33
L ! 5 j : :
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Fig. 2. Isograms of median visibility at Dublin and Shannon Airports,
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lsograms of fog frequencies at Dublin and Shannon Airports.



