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INTRoDUCTION 

Wind components along the Great Cirole traok between Shannon pnd 

Gander have been ~0mputed a t  the 700 mb, and 500 mb, l e se l s  twice da i ly  

a t  Shannon & w o r t  since May, 1947, 

The t i m a  of the Upper Air ahat%s from which the aomponents were 

aomputed were 0400 and 1600 ~ U T ' d a i l ~  i n  196'7 and 1948 and 0300 B R ~  1500 

GMC &ily i n  subrequent yearsr, 

h e  t o  a f i m  a t  the a i r p o ~ t ~  the 500 mb, values f o r  J y u a ~ ,  1x8 

were les t ,  

Thin paper i s  a s t a t i s t i c a l  summary of the basic r r t e r i a l  up t e  t h  

end of 195X 

DEFINITION A?El METHOD OF ~ASUREKENT OR COMPONENTS 

Thpoughout t h i s  analysis  the term "wind cpompenentw i r  t o  be understaod 

a s  being tho nern value of the wind velooi ty  ia knots retiolaed alem# tha 

Gna t  Girale tsask a t  a f ixed time, westerly rrinds being n8ard .d  kn pos i t ive  

and eas te r ly  winds as negative, 

B.sk ennpenent i s  calcluluted using a tpanupa~ent  template whose eentm 

1i.n. i n  *pod t o  the track, and whose width represents 300 nautical  milse 

on the e l a r t ,  The average pressure gradient slow t h  traek is obtained 

by mumi- differences i n  the contour values aeroas the top an& bottom edges 

of th. template at eight equidistant  points, The component i s  compikrl kg 

app]Xing a sonvermion f ac to r  t o  t h i s  i r a n l t ,  

Altkeugl t b r e  a re  oases where tho eompoaert m l u e  so obtained d$ifem 

appresiably from the t rue  value (due t o  the  widtk ef the template a d  aegleot 

of agsos tnpk i s  facatoss), and a l so  may d i f f e r  sensibly from the * e f f n 6 i m  

r i n d  oempo~eatL experitmeed by an a i r m a i t ,  tkim w t h e d  has ti. rlvaaD@a of 

being quiak an4 objeetiwe, and, l i ke  the zonal e imu la t foa  index, et k * p g  

sr simple RWLSUM of the  wind f l m ,  A ~ o u t f n e  ohesk em tho p e r f e m  a t  

westboumd i l i g k t a  frem Shannon has proved the  u t i l i t y  e i  th in  Dssura u 8 

vlwse i'i rs d atpproxi,mat ion s o  the in-f l ight  aomp~n*snta, 



Tho m a n  and standard deviation of the wimd sompnent 

for  ovory month at  both l e v e l s  and the long period values (uahg 

a11 the .&ta for  tho same month i n  eaoh y o u )  a s  g ison i n  Tablmr 

I t o  IV,  

T M L L I ,  

gban Wind Componenta i a  

J-Y ,, 
Bbruary .. 
Muwho, ,a 

Wil .. ,, 
yw 0 ,  ,, 
J=m 0 0  0 0  

July o -0  

A u ~ l u s k  e o  

a p t -  " 8  

October ,, 
November .. 
haember .. 

TABLE II 

Standard Deviationo_J Wind Components a t  --- 
the 900 mb, Level% 
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Ika.lkr 0 .  210 8 
Weeabar 0 .  21,2 



by an 6-kation using probrbi l i ty  paper, A eleee e w t n r t i e m  of 

the  imquenoy tables  from which FIGS, I t e  IV Kern p m p m d  suggests 

that, tho main features  are not dua t o  any marked abnomulity i n  an 

individual year, aad t ha t  these diagrams m y  be mensidered a s  r f a h  

representation of the usual d i s t r ibu t ion  f o r  erah month, 

I n  par t i cu la r  the bimodal d i s t r ibu t ion  f o r  Februarys nhiah r e f l e o t s  

the oaourmnce of  a pronounced low aomponent m g i u  at t ha t  time of yerr ,  

i s  of in te res t ,  The occurrence of tl;is "index ayclew i n  Februaag hra 

boon described by Nmius (1950) using date  401. a d i f f e r en t  period ( 1 9 4 -  

19@), and is  mupportad by resul t8  based on 8 study by Willet t  (1947) 

i n  mspsc t  of the  years 1952 t o  1939, A list of aa8.a of blooking ust ion 

f o s  1933-1940 and 19&5,-1950 given by lbx 11950) ahows t h a t  blookiag ust ion 

oaauss i n  the North Atlantic a h o a t  a v e q  yeas i n  febmry a& ruppo&s 

tb viaw that the bimodal s t r u e t u ~ e  of kh. himtegrana f a r  IP.bruary i m  ne t  

anomalous, The histograms f o r  January shnd M.mh am s l s e  e lear ly  r f fea ted  

due t o  var ia t ion  i n  the date o.t acnmsnacmnt e i  the index e ~ 1 .  m n t n d  

wmmd Prsbmxy, 

Sandera (i.953) has shown. tha.L i n  tha porrod 1899-1938 m w w  bloekIng 

highs were locatCd over the e a s t c m  North A t l a t i e  rndl W6strn Fumpo 

in t& month of May than i.n any other month, and tL. a p p r r u s a  of the  

hitit0gFama fox lJay suggests another strongly bimecirl d i r t r ibutfon,  

The rppearsnoe of the I?ovembm histogrrms 8u#gos t~  the eaeu~rence  

of a low aomponent regime i n  this month .ad ur exroination of the  

or iginal  data  shows tha t  th3.s has occurred ia f ive  of the seven yeapa 

under review, 

The quarterly and annual d i s t r ibu t ions  are, however, very close t e  

%ha normal, and t h i s  r e su l t  agrees with t h r t  found by Gregg .ad a u  Zmdt 

(192%) f o r  another east-west a i r  route (Nsa Yo& - Chiorgo), at r 1ew.r 

a1 t i  tudm, 

Aa analysis  of the aumulative irrquenoy eu%ves f o r  both 700 ab, ma 

500 mbo i a  pmaanted i n  FIGS V and TI, xhera Bba eeaponent ralmer monuepend 

-9ng t o  se l se t sd  pement i la r  may ha readily datemi*.& Value. d t h f n  tha 

Pmgas 1% to  25% m d  757i t o  9% may be obbarfnad by l imerr in terpolat ion 

on arithnlatical probabil i ty paper, 



Tho eoeff ie iout  of co rn l a t i am between tbo componentn has beon 

computod for  .aery month md a lso  f o r  raah m a t h  uming a l l  the data,  

aod fop tho t o t a l  period, Gsnernl linerr regmsrion equationm have rlmo 

barn darivod fo r  each month and for  the t o t a l  period, mhowang both tho 

700 mb, ond th 500 mb, component a s  the independan% wariablo, Theso 

~a luom fo r  emh month of the year are given i m  Tahle V. 

TSAE 

Corralation-Coeff~aianJ and Linear-Regression 

Emations bo&ueen 700 &, and 500 rb, supnnents  

for  each month of tb yeare 

For m individual nonth the doporturn of tho correlation 

uoaffacient fpom the value fop a l l  months a% tb m a w  - i s  not, i n  

ganoral, mre than may be expeatad from ouch e o q m n t i v o l y  mall surplom, 

The most a t r ik ing  depart,ure occum in August, 1953, whem the aorrm1ati.n 

coof f ic for t  i e  0,56. This i s  &e t o  a mumber of iowr whieh 10.ovod mlowly 

alewe t o  tho tsaek, giving, ou sons ocermiemm, rfrultrnoously pathor low 

~a lnom at tho 700 mb, lbvol md high valuom a t  tL 500 rb, loaol, Thfe 

s u h & t ~ t i a a l l y  r f footed the oorrolation ooaff%eioat md the n g n s s i o n  

<dqwbnona f o r  August a s  a uhols, and is notfeo.llo ovon i n  the m*ulbs f o r  

tha o n t i m  perisd, 
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ANALYSIS 01 12 AND 24 HOUR C&(NGBS AT THE 700 M3. LEV& 

h i t  has been f e l t  t h a t  tke pres;statiea of tP* s tud r rd .  

deviation clene as a manure s f  monthly vahiat ien u y  be m i s l e r d i l ~  

fo r  oer ta in  c o q p i m o n  purpowp, owing t o  the cohennoe o r  persirtonee 

of csemponent values, the 12 hour and 24 hour changes a t  the 700 mb. 

level  nere malysed, An analysis  of the m m u l a t i ~ e  frrquemy 

d i r t r i bu t ion  of these chnnges i n  given f a  PIGS, VII and VIII, One 

in ternst ing feature  shorn by these diagrams i n ,  that ,  is general ,  

more o x t r e u  ahmger oacur with decnsaing r a the r  than i s o m a s i y  

*erterlfee, The root mean squmes f o r  e u h  month of tho p r i e d  a m  

gmen i m  Tables VI md VII, 

g o t  Mop. Square T w e l v a ~ = h e u ~ ~  ef the  

Annual value based oa lut eelurn 
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TABLE 3'11 

p o t  Urm S a u o  hrmtyfoqs-hour C h a m  of tk 

Annual value basod on IM$ caelua 

(1935)- Mom rreently von Hellpu~, t.1%,, bllima and Ewt ( 1 ~ 1 )  

uiinimims tho s f f ea t  oP tmnd, This f a  p a W & l y  applieablr 

t o  %ha pp~~ .mnt  problem, not only srar a egoodo ortimator oS va r i ab i l i t y  

(sad M suah a measure cB difficulty An f*rrau$fmg), hut a lso  as a 

psramter to  be used la an a z u i u t % o a  of thm data eonaiderod am 

Wo qimh t o  oxpress our thanks t o  thm various u & o m  of tho 

s t a f f  of tho MeteorologEaal Odfim, 8L.pnr Ai~popt ,  md p s ~ t f s u l a r l y  

t o  Mro I, 6 Monghusa, fop ass i r '&aeo  im %h sompl t a t iou l  wo*. 
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4-II!XOGRWMS OF 700 MB WIND COMPONENT ON C.C. SHANNON ... - . - - ....... - 

TO GANDER 
uA5CD ON DATA FOR WAY 1847 TO DEC. 1953 INCLUSIVE. FREQUENCIES EXPRESSED A5 
PFrtCENThGES. THE IMTLRVAL OF WIND COMPONENT IS 3 KNOTS. THE MEAN VALUE 

': ibctl  MC.?ITH IS MARKED BY A VERTICAL LINE. EACH 5 PERCENT IS . . . . . . .  . . . . . .  
: ! I  &Y A SHORT DASHED LINE. 



HISTOGRAMS OF 7 0 0  MB WINO COMPONENT ON C.C. SHANNON 
TO GANDER 

BASED ON DATA FOR MAY 1947 TO DEC. 1953 INCLUSIVE. FREQUENCIES EXPRLSSED N 
PERCENTAGES. THE INTERVAL OF WIND COMPONENT IS 3 KNOTS. THE MEAN VALUE 
FOR EACH MONTH IS MARKED BY A VERTICAL LINE. EACH 5 PERCENT 15 
INDICATED BY A SHORT DASHED LINE. 



HISTOGRAMS OF 5 0 0  MB WIND COMPONENT ON C.C. SHANNON 
TO CANDER 

BASLD ON DATA FOR MAY 1047 TO DEC. 1953 INCLUSIVE. FRLQUENCILS EXPRESSED AS 

PERCENTAGES. THE INTERVAL or WIND COMPONLNT IS 4 KNOTS. TnE MEAN VALUE 
FOR EACH MONTH IS MARKED BY A VERTICAL CINE. EACH S PERCENT IS 
INDICATED BY A WORT DASHED LINE. 

OCTOBER - APRIL 1 1 1 1  

32 2; 16 8 0 8 16 24 32 4 0  4E 56 64 72 80 88 96 IOBKNO 
I , 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

t EASTERLIES WESTERLIES 



HISTOGRAMS OF 500 ME WlND COk'PONENT O>i C.C. S H A N N O S  
TO GANDER 

BASCO O N  DATA FOR MAY 1947 i(i DCC. !953 II4CLUSIVE. FREQUENCIES LXPRESSLD AS 
PfRCElr'T2.GES. THE INTERVAL OF WIND COM?GNEriT 1s 4 KNOTS. T?E b!E>%li VA!.LZ 
:OR EACH MONTH 15 MARKED BY A VERTICAL LINE. EACH 5 ?E:iCEMT ;:: 
INDICATED 6Y A SHORT DASHED LINE. 

APRIL - OCTOBER 
T T T ~ ~ ~ I ~ I I I I I I I ~ I I I I I ~ I I I I I I ~ I I I I I I I  
12 24 16 8 0 B 16 24 32 4 0  48 56 e4 72  8 0  88 96 1CSKI4 E EASIERLIES B'ESTERLIES 



DIAGRAM SHOWING PERCENTILES OF 7 0 0  MB WIND COMPONENT 
ON G.C. TRACK SHANNON - GANDER 

BASED ON DATA FOR PERIOD MAY 1947 - DEC l9S3 INCLUSIVE 
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FIG. V 



DIAGRAM SHOWING PERCENnLES OF 5 0 0  MB WIND COMPONENT 
ON G.C. TRACK SHANNON - GANDER 

BASED ON DATA FOR PERIOD MAY - DEC I947 AND FEB ISM- DEC I953 ALL MONTHS MLUUVE 
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PERCENTILES OF 12 HOUR CHANCES OF K X )  MB WIND 
COMPONENT 



PERCENTILES OF 24 HOUR CHANGES OF 700 MB WIND 
COMPONENT 

BASED ON DATA FOR PERIOD 1147 TD DECEMBER HS3 INCLUSIVE 

KNOTS 


