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INTRODUCT ION

Wind components along the Great Girecle track between Shannon and
Gander have been computed at the 700 mb, and 500 mh, levels iwice daily
at Shannon Xirport since May, 1947,

The times of the Upper Air charis from which the components were
computed were 0400 and 1600 GMT daily in 1947 and 1948 and 0300 and 1500
GMT daily in sibsequent years,

Bue to a fire at the airport, the 500 mb, walues for Jamuary, 1948
were lest,

This paper is a statistical summary of the basic nstorial up te the
end of 1953,

DEFINITION AND METHOD OF MEASUREMENT OF COMPONENTS

Throughout thisx snalyzis the term "wind eomponent” is to be understided
&8 being the mean value of the wind velocity im kmots resolved alemg the
Great Cirele traek at a fixed time, Westerly winds beimg regarded as pesitive
and easterly winds ag megative,

Baech eompoment is caloulated using a transparent template whose eentire
line is shaped to the track, and whose width represents 300 nautical miles
on the ehart, The average pressure gradient along the traek is obtained
by summing differences in the contour values aercee the top and botiom edges
of the template at eight equidistant points, The compoment is computed hy
applying a somnversicn factor to this reaswlt,

Altheugh there are cases where the eompomeat value so ohtained differs
appresiably frem the true value (due ito the widith of the template and neglect
of ageosntrephis factors), and also may differ sensibly frem the "effesbive
wind cemponent® experiensed by an aireraft, this methed has the advaniage of
being guick amd objeetive, and, like the zonal eireulatiom index, of bwipg
a gimple meamsure of the wind flow, A routine ehesk en the perfermance af
westboumd flights frem Shannon has proved the utility ef Lhis weasure aa »

wiove Tirsl approximatien fo the in-flighit ecomponsnts,



The mean and standerd deviation of the wimd ecmpenent
for every month at both levels and the long period values (usinmg
all the data for the same month in each year) are given im Tables

I to 1V,

TABLE 1

Yean Wind Components in Knotw at the 708 ub.

Level
Noath: 197 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | A1
J&nu‘w o e o 24-0? 32o5 2694» 3591 359 8 2308 2997
!"bl‘lll!" as o= 210 1 .3005 220 a 2?04 1200 2204 2207
‘ll‘Bh oo & o = 22::4: 2009 1393 9o9 lo]- 1807 140‘
APPil 6o s o ks 2307 2255 2102 1405 1898 904 1804
MBY = o0 oo 13,6 | 11,2 | 19.3 | 4.7 8,8 3.0 6.7 9.6
June .. .. 11,7 | 17.2 | 13,0 | 16,5 hot | 17.9 1 21,9 14.6

July .. .- 20.4 16,2 15.5 16,7 21.1 17.3 22.7 18.6
Aigust oo 18,3 16,9 21.0 22,8 25.2 17.2 234 20.7
September .. 23,9 | 23,2 | 13.8 | 30.8 { 17.6 | 14.1 | 20.9 20.9
{ctober oo 19.3 21,8 20,3 29.1 22.5 18.6 | 27.3 22,7
November ., 10.7 12.5 33.4 19.1 25.5 12.1 30.1 20.5
December . 15.6 } 16,9 | 33.3 | 22,5 | 33,2 | 16.9 | 26.6 23.3

. TABLE II

Standard Deviation of Wind Compenents at
the 700 mb, Level,

Month: 1947 | 1948 | 1949 1930 1951 1952 1953 All
January . en 15,2 | 10.7 8.1 [ 10,8 | 11.1 | 10.4 12.2
February .. oem 18,8 | 13,5 | 11.2 | 12,2 | 12.4 | l4e1 13.1
Mareh .. .. e 16,2 | 16,0 | 16,9 | 4.3 | 146 8.3 16.4
mil X o6 hamad 1202 14-(:8 14‘02 ‘o’ 1101 904- 1301
May .. oo 12,8 9.1 7-9 | 11,3 | 10,2 9.3 | 13.3 11.9
June ., .. 12,2 | 11,0 | 10,1 | 10,2 | 190.3 7.9 6.9 11.2
July .. o 9.8 7.6 | 10.7 5.5 T3 6.2 7.0 8.3
Auguat oo 7.0 6.1 7.5 7.3 B.8 8.6 6.6 8.1
September 6.4 5,1 | 13,3 | 11.4 | 11.6 9.4 | 11,0 11.8
October 9.7 | 12,6 | 14,5 9.5 | 12,2 | 12,9 | 11,1 12,5
Novembsr ., 11,1 | 14,2 8,1 { 20,0 | 14.4 | 153.3 | 11.1 16,3
December _, 2.9 | 13,7 | 13,7 9.0 9.4 | k8.6 2.9 14.8




Henth: 197 [ 1948 | 19 | 193¢ | 1931 | 1952 1953 | All
erf oo = e &t b 3?4; 6 0.7 20, 2 520‘- ‘-30 1
Fewugry . e 31.9 | 44,0} 33.5 | 39.7 1 18,3 | 29.7 | 128
Narek ., ... e 34.2 | 28,1 18,7 | 18,1 6.4 | 25.6 | 21.9
Apeil ., oo s 3.8 | 34.1 30,4 | 23.3 | 24.2 15,8 | 27.1
ny oo oo 1807 ’ 1609 2’09 904 1295 696 1295 1501
Jme .. oo 18.2 | 24,8 ) 23,3 | 22,17 B.4& | 25,0 { 25.6 | 21.4

July oo oo 26,8 | 21,2 } 23.4 | 25,1 29, 22,1 30.1 1 25.5
August oo 25,3 1 25.9 ) 30,4 ) 30,9 | 33,1 | 24.6 | 35.0 ) 29.3
Sepiember ., 37.6 | 33.6 | 19.6 | 44,0 | 26,5 | 20,6 | 26.8 | 29.7
Ooieber .. 27.3 | 32,4 | 28,7 | 4%.4 | 33.7 | 25.8 | 37.6 | 32.4
Nevember .. 21,8 | 20,1 § 47.1 | 3.6 | 37.5 | 17.5 | 43.0 ! 31.1
Pecember . 21,2 | 23.0 § 47.6 | 30.8 | 4£7.6 | 23.7 | 385 | 33.2

TABLE IV
Standard Deviation of Wind Cempagents at ihe
200 mb, Level,

Menth 197 1 1968 | 1949 | 1950 | 1951 | 1952 | 1953 | All
Jamusry . e o | 1403 | 11,6 | 15,6 | 15.9 | 13.8 | 15.9
Februsyy . o 26,6 | 20,0 | 17.3 | 18,06 | 16,06 | 20,5 | 21.4
UpEel oo oo - 21,5 | 20.8 | 22,0 | 20,6 | 19.3 | 10,7 | 21.5
Ap?il o oo R 14-03 15:39 2494 808 1?0-5 1300 1708
MaEY o0 oo 16,0 | 12,1 9.6 { 13.7 | 4.4 | 11.5 ] 15.8 | 15,1
Jamd ., oo 16,0 | 14,5 | 14,9 { 13.3 1 12,2 | 10,6 9.0 | 14.6
:“1y @ o Ll 110“ 96? 130’ ‘99 Be‘ﬂ 796 1091 loo‘
Augush oo 7.8 8.9 9.2 8.9 { 11,0 | 11,6 7.5 | 16.1
dsptomber .. 10,6 3.6 } 16,9 8,2 11.8 | 12,3 | 13.8 [ 14.7
Setober oo 13,6 | 15.3 § 16,6 | 14.9% § 14.1 | 16,0 | 13.8 | 15.6
Revenber = .. 1,7 | 17.8 § 12,5 | 27.6 | 19.1 [ 18.5 | 19,1 | 21.6
teosaber .. 16.7 | 19.4 | 21,6 | 12,6 | 11.6 | 24.4 | 13.0 | 20,3

The dhtﬂhtion of eomponent values is shewn in histegram
form fow sach month of the yoar far the 700 mb, level in FIGS. I
aad I1 and for the 500 mb, level im FICS. TII and IV. Thess
disagramsg are arranged te fasilitate cemparison of mentha in the
winter and susmer regimes, the end memihez being repeated in easkh
diagran. The appearansés ¢f the histiograms suggests that the

distridution is compsund for mest memths, and this is supperted iy
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by sn examination using probability paper, A eless exsminatiem of
the frequency tables from whieh FIGS, I te IV were prepared suggesta
that the main features are not due to any marked abnormality im an
individual year, amd that these diagrams may be sensidered as a fair
repregsentation of the usual distribution for each momth,

In particular the bimodal distribution for February, which reflects
the ococurrence of a pronounced low component regime at that time of year,
is of interest. The occurrence of tlhis "index sycle" in February has
been described by Namias (1950) using date for a different peried (1944~
1948), and is supported by results based on & study by Willett (1947)
in respect of the years 1932 to 1939, A list of cases of blookimg action
for 1933-1940 and 1945-1950 given by Rex (1950) shows that blookimg aetiem
cecurs in the North Atlantic almost every year ir February ssd supperts
the view that the bimodal structure of (he histegrams fer February is net
anomalous,  The histograms for January and March are alse elearly affested
due to variation in the date of commepcement ef the index eycle centired
around February,

Sanders (1933%) has shown that in the period 1899-1938 were blosking
highe were loeai®d over the sastsrn North Atlantic and Westerm Eureope
in the month of Nay than inm any other montk, snd the appearamece of the
histograms for Nay suggests snother strongly bimesdal distribution,

The appearsnce of the November histograms suggesis the eceurrence
of a low component regime in this month and an exmminatiom of the
original data shows that this has oceccurred im five of the seven yeara
under review,

The quarterly and annual distributions are, however, very close te
the normal, gnd this resuli agrees with that foumd by Gregg amd wam Zandt
{1924) for another sast-west air route (New York - Chieago), at a lewer
altitude,

An pnalysis of the cumulative frequsney cufves for both 700 ub, and
200 mb, im pressnted in FIGS V and VI, whers the semponent valwes seorrespemd
=ing to selected percentiles may be readily determimed, Values within the
ranges 1% to 25% and 753% to 99% may be obtained by limear interpolation

on arithmsitical probability paper,
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RELATIONSHIP BETWEEN 700 B, AND 300 MB. COMPOMENTS

The weefficient of correlatien between the cemponents has been
computed for ovéry wonth and also for each wenth using all the data,
apd for the total ‘pariodp Gsneral linew regreasieon equations have alse
been derived for each month and for the total period, showing both the
700 mb, and the 500 mb, component as the indepsndent wariable, These

values for cach month of the year are givemn im Table V,

TABLE ¥

Correlation Coefficient and Linear Regression.

Egmationg between 700 wb, amd 500 mb, eemponents
for each wonth ef the vear '

Cop- Begression Equatiens
Konthk relation | 1= 700 mb, Compt, ¢ = 500 mb, Compt.

afficient | y in terms of %, X in terms of ¥y,
Jauuany ! . 904 1.28% + 4,2 0.64y + 3.2
Fﬂhmm o 939 10 343: + 205 oo ‘GY - GD 3
uﬂr@h 0955 lnzﬁx + 309 007}, e 105
Apz"i 34 a 936 1 o 26;;; kS 30 9 on 6” b oo 2
w 0%8 102()\; + 3()6 OO?sy had 107
Jums - M8 1,232+ 3.4 0,7}y - 1.0
duly . 906 1.15x + 4,2 0.7y + 0.4
August . 856 1,06z + 7.3 0.69y - 0,5
Septenber .928 1.16x + 5.5 0.74y = 1.}
Octeober 933 1,17z + 3.9 C.74y = 0.4
November -931 1,26x 3+ 5.3 D.72y = 1.%
Decemier - 946 1,31 + 2.8 0,699 ~ 0,5
All data: » 946 1.26x + 3.7 0.7y = 0.6

For an individual month the depariure of the correlatioen
cosfficient from the value for all months of the same name is not, im
general, more than may he expecied from auch somparatively small sampleg,
The most otriking deparfure occurs in August, 1953, where the corrslatien
cosfficient is 0,56, This ig due tos a number #f lews whiech uoved slowly
sleme to the track, giving, ow soms sccsaioms, sisultanecusly rather low
values at the 700 wb. level and high values at the 500 mb. level, This
substantially affected ihe correlafion coefficient and the regressien
squetiong for Angusat as & whole, and iz noticealsle even in the reswlis for

tha éntire perisd,
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ANALYSIS OF 12 AND 24 HOUR CHANGES AT THE 700 MB, LEVEL
As it hss been felt that the presemtatien of the stamderd

deviastion alene as a meagurs eof mnthl»y variation may be misleading
for certain comparison purposes, owing {o the coherence or persistence
of cemponeni walues, the 12 ﬂour* apd 24 houé changes at the 700 mb,
level were analysed. An analygis of the oumulative froquomy
distribuiion of these changes is given im FIGS, VII and VIII. One
interesting feature shown by these diagrams is, that, im general,

more extreme changes occur with decreasing rather than imereasing
wagterlies. The root mean squares for eash momnth of the peried are

given im Tables VI and VII,

TABLE VI,

Root Neam Square Twelve-heuy Chapge ef the
790 mb, Compomept.

Month 1947 | 1948 1949 | 1950 1951 | 1952 1955 | All
Jmm it 608 7.1 600 ?02 ‘o‘- 606 6. 69
February = 8,7 T4 1 4.9 7.1 3.9 6.7 | 6,89
Narch e 7.9 6,1 6.9 5.0 6.0 6.4 | 6. 44
April i 5.4 | 6,6 | 6,2 5.4 | 5.7 3.9 | 5.88
lll.y 5@9 5—01 507 406 595 5}3‘- ‘o’ 50‘1
June 7. 5.2 5.5 4o 3.9 44 | 4.9 | 5.20
July 5.2 5.0 | 4,1 43 | 4.2 ] 4ol 4.3 | 4.50
August 3.4 4ob | 4ob 4,0 5.2 4.7 6,7 | 5.05
September 4,5 402 5.5 4.9 5.6 4.3 3.2 | 4.91
Ooteber 7.0 5.3 5.4 | 6.6 ] 6,0 6.7 6.0 | 6.04
November 6.7 7.6 5.6 7.3 1 7.4 6.0 6.5 | 6,79
Decenber 8.4 7.9 6.0 5.1 8.5 7.1 5.9 | 7.10

Annual value based om last ¢ulumm 3.98
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TABLE YII

Boot Mean Sguare Twentyfour-hour Chayge of the
700 mb, Component.

Hontk 1947 | 1948 { 1949 { 1950 | 1951 | 1952 | 1953 | All
Japuury - - 8.6 9.6 9,2 | 11,0 9.1 | 10,1 | 9,63
Februsry o 11,6 | 10,3 7.2 | 10.2 8.5 | 10.8 | 9,90
Mareh e 12,0 8,9 | 10.9 9,0 8.3 8.4 | 9.70
April - 6.8 9.2 9.5 8.2 8.7 3.0 | 8,60
May 7.9 7.1 7.3 7.0 8.5 8.5 9.6 | 8,05
June 10,3 8,1 6.6 7.6 5,2 6.6 6.2 | 7.38
July 7.0 | 7,2 | 5.4 ] 3.7 ] 57 ] 58| 5.4 6,09
Augugt 1.1 9.9 7.3 5.7 1.9 6.3 8,01 6,93
September 6.0 5.6 7.8 | 6.7 8.3 5.3 6.5 | 6.69
October 8.3 8.7 8.4 9.8 9.6 9.8 8.4 9.01
November 9.2 | 11,0 8,1 | 12,1 | 11.6 9.6 | 10.5 {10.3%
Desember 9.5 | 11.4 9.8 7.4 | 10,1 | 13.9 8.9 |10.01

Amsnual value based on last celumm 8.67

The use of a statisiic derived from successive differences
as a msasure of dispersion im oeses where a sghifi may occur in

the mean (due to long term trend) but whers there is no shift in the
short term meam has been sugreated by ‘Student’ (1927) and Pearsen

(1935). More resently von Neumaan, Kent, Bellimsom and Hart (1941)
reconsidered the problam, and suggntod' ihat the mean square
sucoensive difference be used ss @ umn'oti ;!r:lntion.n'hiah
minimises the effect of trend, Tkiws ia parthnlsﬂy applicable

to the pressnt problem, noi only as & "good’ estimaior of warisbility
(and as such » measure of qiffisulty in‘tmeutiu)s but also as a
parameter to be used in an exsmimstion of the data eoncidered asz

& time meries.
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FISTOGRAMS OF 700 MB WIND COMPONENT ON G.C. SHANNON

S5ASED ON DATA FOR MAY 1847 TO DEC. 1953 INCLUSIVE,
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HISTOGRAMS OF 700 MB WIND COMPONENT ON G.C. SHANNON
TO GANDER

BASED ON DATA

PERCENTAGES.
FOR EACH MONTH
INDICATED 8Y A SHORT DASHED LINE.

OF UNIT PERCENTAGES
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HISTOGRAMS OF SO0 MB WIND COMPONENT ON G.C. SHANNON

TO GANDER
BASED ON DATA FOR MAY 947 TO DEC. 1953 INCLUSIVE,

PERCENTAGES. THE INTERVAL OF WIND COMPONENT |5 4 KNOTS.

FOR EACH MONTH IS MARKED B8Y A VERTICAL LINE.
INDICATED BY A SHORYT DASHED LINE.

OCTOBER~— APRIL

FREQUENCIES EXPRESSED AS
THE MEAN VALUE
EACH s PERCENT IS

%2 24 &' 8 O 8 16 240 22 40 48 S6 64 72 80 88 96 IOBKNO
| EASTERLIES WESTERLIES i
N j
- :
-

T T

SCALE OF UNIT PERCENTAGES

— —
- 2
porm —
- —
- B
g .

—
.. _IT% AR AR S A N AN NN AR AN NN AN AN N AN YY) 3 |
32 24 1 a &) B 16 24 32 40 48 S 64 72 80 88 56 |08 KNOTﬂ
T ) | S N N A N OO (Y N AN NN (NN S AN (NN (S AN N [V N U RV SO NN SN AU S N U B |

) 2 I O I |

i

) S I

|

|

L

Fis. 1lI,



HISTOGRAMS OF 500 MB WIND COMPONENT OMN G.C. SHANNGHN
TO GANDER

BASED ON DATA FOR MAY 1947 TG DEC. 1853 INCLUSIVE. FREQUENCIES EXPRESSED AS

PERCENTAGES. THE INTERVAL OF WIND COMPONEHT IS 4 KNOTS. THE MEAN VALLZ

FOR EACH MONTH IS MARKED BY A VERTICAL LUINE. EACH 5 PFERCENT i3

INDICATED BY A SHORT DASHED LINE. ‘
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DIAGRAM SHOWING PERCENTILES OF 700 MB WIND COMPONENT

ON G.C. TRACK SHANNON - GANDER

BASED ON DATA FOR PERIOD MAY 1947 — DEC 1983 INCLUSIVE
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DIAGRAM SHOWING PERCENTILES OF 500 MB WIND COMPONENT

ON G.C. TRACK SHANNON - GANDER

1953 ALL MONTHS INCLUSIVE

BASED ON DATA FOR PERIOD MAY —DEC 1947 AND FEB I948- DEC
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PERCENTILES OF 24 HOUR CHANGES OF 700 MB WIND
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