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INTRODUCTION

The ein of this projoct wes to seloot from Northern omisphere olherts

cases of deep winter lows during the pest 40 years, end then study the effect

of such deep lows upon normel pressure pettorns of the lorthern Femispheres

It wes intended thet this project be part of a larger study of Northern Hemi-

sphere weather end synoptic petterns. Wave lengths of unusual length, intensity,

end syrmmetry accompanying the abnormslly deep lows were to be studied &13% g
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PROCEDURE

After & preliminery exeminetion of approximately 10/ of the totel number
of deep lows, the following rather srbitrary limits were set up, in order to
govern selection of cases:

w

l. Scendenevien lowss: 6 deg. 7. to 55 deg. B.

2. Greenlend=-Iceland lows: 5 deg. V. to €5 deg. W,

3+ Gulf of fleska lowss 115 deg. Yis to 175 dege. ¥,

4, Kemchetke lows: 175 deg. W, to 125 deg. B

On enclosed sheets sre tabulated all observed deep lows for Jenuary, ieb=-
ruary, and liarch from 1859 to 1939. Unless the pressure of the low was 960 or
less, in Januery or February, and U85 or less in imrch, it wes not tebulated.
latitude and longitude and nwmuber of days the pressure of the low stayed below
960 or 065 mbe resp. are also given in the accompanying tables,

In certein mid-winter months, there were meny more ceses of deep lows
within these limits, in one or more of the four classes above, then oould
be studied in this preliminary investigetion. Therefore in certain ceses, as
with the Greenlend=Iceland low in January end Februery, only those exsmples
where the pressure fell to 850 mb. or less, were used for further study. In
sarch, there were generelly higher pressures than in Jenuvery and February, so .
lows as shall&w as £65 mb. in the Gulf of Aleske end Kemchatle sectors were
usede

liormal sea level pressure cherts for the Lorthern Hemisphere {(after
Shew) were obteined for eech month of the year. Then for Jenucry, the normal
preszure and position of each center of action (high or low cell) was noted
on separate small blenk hemisphere chertse Upon one of these, the pressure and
position of each high end low from en old synoptic hemisphere chert contain-
ing en unususlly deep (S60 rmb. or less) low cell was noteds If the highs and
lows that esctually occured were in positions neesr "normasl chart” hizhs and
lows previously recorded on the same chart, then the intensity of the actusl
highs end lows wos recorded by a plus or ninus devistion. Thus Pius 10 at
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40 degrees H., 30 degrees ii., indicates e high cell 10 mb.

normel for that month occured at thet spot. Approximetely e QOzén e@gés wé%é‘
plotted on this Greenland-Ilcelend Jonuary chart, and roughly equel numbers
down to as few as half a dozen ceses, were plobted on corresponding cherts
for Februery snd herch, end for Kemchetke and Gulf of Aleske deep lows. The
Scandsenevian ecases were fower in number and heve not been plotted yet.

After the highs end lows hed been spotted upon small hemisphere charts,A
those highs and lows that were bunched closely together were circled to give
greeter emphesis, eand to show which areas showed groetcst pressure rise or
fell, (dve to an sdjecent nbnormally deep lovw.) Beceuse suchvaress of meximum
end minimum pressure lay at different latitudes, it was deemed advisable to
separate them into high latitude, middle lstitude, and low latitude groups,.
£lso since such srees of mex end min ley at different longitudes, subdivisions
were erbitrarily mede et 15 degree intervels, giving 24 longitudinel zonese
At hirh latitudes this weas too nerrow sn interval end caused some difficulty,
but otherwise it wes convenlent and gave a poler hemisphere chart subdivided
in & feshion similar to the face of a 24 hour elock, such ss the militery Fforeces
uses. Furthermore the width of eech such division, st middle latitudes, is
sbout egquel to the average 24 hour cyclonic displecement in winter time, and
rbout equal to one third of the distance between meen pressure troughs (on
3 dey or 5 dey mesn pressure cherts). ‘

Zach chart wos nurbered off into longitudinel zones in a counter clockwise
fasﬁion, stoarting with the center line of the zero zone bisecting the centor of
the group of abnormally deep lowse. Then eech chart wes checked to see in what
zones end what latitudinel bends the pressures seemed to be perticulerly eand
consistently high or low. It was quickly observed that e fou coses repeated
themselves in avsimiler if not almost identicel feshion, even when the posi=-
tion of the ebnormelly deep low ley in a different sectors This indiceted that
the effect of the low upon the pressure pattern of the adjeccnt portions of

& -

the hemisphere was so grect as to superimpose edied inerements of pressure of
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Results
In neerly sll cases during January, Februery, and :arch, the Gulf of
ilaske, Kumchetke, snd Icelendic unusually deep lows occured at the seme time
thet higher then normal end often much higher than normel” pressures ocoured
over land aress to the East e distance of 4 %o &i zones (50 %o 58 derrees
longitude), Zest of the unusually deep low, this area of strong hizh lay st
middle letitude. In the ceses of the Kemchatke deep lows there wes usually en
edditional very intense high cell that eppeared et Ligh latitude about 3. to
4 zones Zast, over lend. Subtropical highs over weter arees st low latitudes
were observed in sowe cases, but were deemed mmuch less significant, even when
moderately intenses At 8. to 9. gones Best of the unusuelly deep low, and at
high letitude over water areas, o socondary low area was obsefved. Sometimes
this fecture aoppecred at middle latitude or &t both midile and high latitude.
If it eppeered over lend insterd of water, continental effects seemed to domin-
ate and obscure it. fpproximetely 10 zones East of the deep low, & low letitude
or ocsasionally widdle latitude high cell of only slightly greater than normel
intensity usually developede. Approximetely two to thrce zones ¥est of the
deep low, & shallow low trough was present in many oeses. /Approximately 5 to
5. zones ‘West of the unusuelly deep low & continentel high usually in middle
but occasionally in low or high latitude appeered. In winter, becesuse of the
Continentel effect, desp lows are less deep over lend than over. weter, so none
of the ceses considered in this report occured over land. liowever relatively
speclzing, & 875 mbs low over the center of & continent is very deep, and when
one such case occured near Chicego in the wirter of 1940, thore was & strong
middle latitude high 3 zones to the west centered just off the Pacific IW
const, end a very strong high letitude high cell 5 zones to the ¥est in Aleskas
with a strong wedge to the SE into Cenada. There was no shellow *trough apparent,

",'SF

2 to & zones West of the primary low loceted near Chicazoe. 2 few ceses in this
report, especially in the Scandsnevien area, did occur very near land, or over

relstively smell penuinsular lend areas largely surrounded by weter. In the
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COLCLUSIOKS

Assuming the most simple cose (¢ weter c?vared hemigphere with uniform
hosting end friction alony letitude lines) every 3rd longitudinel zone (esch
zone 15 degrees in width et middle lrtitudes) would be a zcne of lowering
pressure with increesing pressurc midwey inbetween. ‘hen however continentel
effects are included, the sinmple case begins to breck down to & more complex
series of ridzes and troughs (eloft) or hizhs snd lows (surfrce). “hen fur-
ther, the preossure fells ebnormally low in some zone (usuelly over water in
winter) due to an exceptionally deep low, then eir removed from the low is
piled up on both sides of the low. / dotailed explaination of the deepening
of extrs~tropicel cyclones is beyond the scope of this paper, but is treated
in considerable detail by J. Zjerkress in the 1040 supplement of the querterly
Journel of the Hoynl Heteorologicel Society. He seys, "The upwmrd motion over
the warm front of the cyclonic wnve or weves of the deep low builds up the upper
air wedge of high pressure to the best, so thercisre the upper perturbetions
gre rather rigidly conmnected with the poler front wave of the low, and inver=-
iably cause & field of divergent flow over the deepening cyelonic center or
ocenters of the deep low ot the ground. In en old deep low, the vertieal exis

loses its destwerd tilt end becomes neerly vertiesl (after the warm sir is all

=4
N

ifted eloft end deevening hes stopped). The nerrowing of the warnm sector is
cornected with the horizontel spresding end descent of the polar erir in the
rear of the cyclone, and the tropical air sbove the subsiding cold front

wedge also has to descend. £t high altitude dowrrwerd motion of air West of

the cyclone center is indicated by lowering of the tropopeuse, warming of the
stretosphere to meximum heishts bslloons cen reech, and by Ozone meximaun.”
Aheed of the deep lows (on their Best side) thot were exemined orn this project,
it wes observed thet the esccuruletion of eir advected from the low caused the
third zonel trough to be grestly weelened and minimized, shifted fer northward,
or obscured almost completely. In its steed, it was repleced lesrgely, by high
pressure often ruch sbove normel, centering et 4 to 4. zones Last. Behind (West
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of ) the unusually deep low, the nressure increeses were egain evident. However : ;
the nesrest theoretical thres day trough (of the 2let zone) was not mininized
in most cases, but remeined quite aprerent. Instead the 2nd trough West iﬁ the
18th zone wes greatly weakened and minimized, shifted fer ‘lorthward, or obscured
almost completely by the large high which centered es a rule at about the 19th
zone (5 zones Vest or 75 degrees Longitude West) of the desp low. At first
sight, this would seem to indicete thet this high to the West wes both larger
then the one to the East of the deep low, snd thet the slope of the pressure
cells wns more gentle then thet to the Bast. This in turn would contredict the
normel pressure pattern of -the earth since it would necessitete a werm type
high behind rather then sheead of the deep low. lowever it is the present opin-
ion of the writers thet this sppersnt inconsistaney cen be avoided if the
trough in the Z2lst zone, ap roximetely 45 degrees West of the deep low, is
considered & part of the huge low center or system. If it is locsted over
land, it mey be wcekened‘by the presence of strong oontinentel highs, ie,
continental effects (especinlly strong in winter months), end appeer more

as en upper cold front trough then as a.deep surfece development, although

45 degrees further Esst the primery low may be very deep. Deepening of a
oyclone is dependent on the upper sir trough being behind the center at the
grouﬁd. Of'ten two or more cyclonic centers are present, forming a cyclone
family, but generally if one low becomes ebnormelly deep, other adjacent
closed centers tend to be absorbed into the primery circuletion, lose their-
individual identity, and remeain as wesker troughs superimposed upon the lerger
cyelonic circulation. In very old deep lows, fronts often tend to weaken or
diseppear towerd the center of the low, end then week fronts mey be observed
traveling ebout the outer periphery of the low. Such cases are most comon in
the NE Atlantic and FW Europe, but also oocur in the NE Fecific and elsewhere,

Somotimes the wesk frouts in the outer periphery of the old low seem to be

stable open weves traveling at high velooity. Such cases sometimes oscur near

the British Isles. Sometimes lerge and deep low pressure centers have secondary
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oojd fronts and associated trouzhs well to the West or South West of the m

center, Such is often the cese in the Vest /tlantie, and likely also in the

Hest Pecific. Over continents in winter, secondsry cold front troughs seen to P
treil less far to the uest end South Yest in the weke of deep lows (which rerely
become as deep as 965 mb, beceuse of hirher normel pressures over lend in winter).

Such factors as these, especinlly the cese of meritime secondary cold front

O L S (L

troughs, should secount for the fect thet the trough in the 21lst zone is not

4 & Rechn b ¥

oblitereted from the avers;e picture for the very deep lows. Sonetimes reletively

ol s

deep polar lows with wesl: frontel troushs and sometimes no fronts towerd their ;
;
centers, nove unusuclly fer Southwerd or South Eest, in over the lend mresses ~E
of centrel Frence or Germeny sas there arc no mounbtains to hinder. Then the weether ;
.
in such aress becomes bitterly cold end windy, and scettered snow flurries prewveil. %

"lesetive Index" (Rossby), the strong

In the very extreme case of 50 ceplled
continental high to the EE’évcr'ﬁest Russia mey yush the deep low (reletively

deep conmsidering the lrtitude and the normel pressures) South into the iediterran-
inn end then ioy Easterly re'es sweep all cenbral and South Lurope liest to the
Atlenticy bringing snow frr South of lormel. A mood cnse occured the last ten

deys of ‘Februery, 1944, snd when the strong high centered near Leningred finally

split, helf of it moved Vest and built up to over 1055 mb. contering near Icelani.

In that ocese, the secordsry band of “losterlies with essocisted wesk frontol

troughs wons displaced fer South, asctuelly into North ffrice, while the primary

Atlentic storm track remained far Iorth on o line from South Greenlend to
Spitzburgens dith llegetive Index in ultra extreme cases, the deep :editerranien
low may move West, snd fronts mey move from Eest to West abowt its Lorth side. #r

if in Germany, it may move Test into Frence. ZAlthough such lows are relatively

A
=
1

-
.
;
i
1

deep compared to normel pressures, they are not deep enough to show up in the
tebles of this report, and haven't been studied in detail by the writers. They
are considered important enough however to warrent mention in passing, end :
perhaps further study et a leter date. Type D lows off Vancouver Island are A
N .

of slightly similsr nebure, they also are reletively deep and éresistant, in place.
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soderotely strong

nine gzones =gst of and
three dey troush positions. This regulerity of eppesrence of tWQ‘ﬁéﬁﬁ<1€;g3§£;

3 -
spots less then 180 derrees from the nrinery one imredintelr breaks down anf:-.r_
hope of the evistence of any simmle wave patierr such os might produce & 180
degree wave end snother unusurlly deep low £t the oprositec side of the earthf
sinulteneouslye« The writers sew no ecse of two unusuelly deep lows ‘occouring
sirulteneocusly 190 desrees apart, or cven ap-roximetely 180 de rees spert. In
feotl the pieture is further corplicetar since the wove length to the lest of
the reference cell low is, irnoring the weslt trough thres zones Weet, longer
then thet to the Bast, being spsroximabtely 5; zones as covneres to 4 zones.
However this does explaiﬁ the consictant soperrance of tlie weal:er hiph pressure
cell ot zone 10 Bast, for teking helf of ecch vmve lensgth (for %¥is een be
assunied to be the neeting nlace of the two woves) end edding this to the
position of the seccondery lows at zones 8 and 13, the result is ¢ position
very neor zone 10 and this would be an eres of eir sccurmuletion. /s & resuld,
elthourh the sirple three day troush positions are outimrdly corpletely overe
shodowed by these stronger, —more dorinon® wrve lengths coincident with the
existence of & very ecbnormelly deep low sorewhere in the Lorthern Femisphere,
it still wonld seem eg theush they exerted ; definite influence on the es=-
teoblighwment of hish and lew pressure cells around tro Zarth, for in studving
the chert of wowve lenzths ineluded in Lprendix C, wo nobtice tlrat in most cases
of the existance of the high end Low cells noted sbove, these cells seemed %o
foll in the i-nedinte crea of one of the three day troughs or wedges. The one
exception thet occured repcctedly is that of the low eell loceted nenr zone 13
which nearly coireides with & three dey wedse. /sswring then thet the "ebnormel"”
end throe dey troughs end wedges rust ordinerily line up end coineide, in order
to ferm regulerly recurring highs or lows, we heve en explenstion as to why few
or no other persistent fectures cerried through for g1l three of the sectors

studied. Thus, the troughs end wedres (in the irstenteneous one dey picture)

CelsTys loteorelogy
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simply didn't coincide £t any other pleces then those listed in appéndix>c with
the result that other fectors such as continentnlity determined whether high or 3
low pressure exisfed. In other words, if certein zones were over land, continentsl ;
afTects tended to produce high pressure, but if thosc same zones were over the
seé, lower normal prescures tended to ceuse lower sctuel pressures znd perhaps
eyclonic disturbences to ooccur in such zones. From the standpoint of the ohemist,
these zones were not "Buffered" in sdvence by the resrly Hemisphere wide influence
of en abnormally decep low upon Nerthern lemispher pressures. From the standpoint
of the physieist, these zones fell at nodal points snd thus were effected by
smeller exberncl forces nore strongly (ie, forces such as Continentality).

Looking at the picture as a whole, & certain rough almost tri-clinie sort

of syrmetry mey be observed. fir sccumulates more compactly, ahced of the deep

&

low then behind it (some depletion occurs immediatsly to the ‘lest of the low) where
it forms another stron: high cell further to the ‘Wests About 2/3 of the atmosphere
by welght, has horizentel divergence schead of, end convergence behind, the upper
trough, with deepening cyclones meving Eastward according to J. Bjerkness. A
removel of air will take place from the region behind the trough and the preceeds
ing wedge, and en eccw.uletion of air will take place into the region between the
trough and the following wedsge* ! line drrwm like e chord scross the hemisphere
chert, intersecting thes very deep low and the midpoint between the two roughly

T,

oprosite lows, divides the FNorthern Henisphere nressure pattern into two gsimiler
§ 5 - 3 & & -

but not identicel halves. The helves would be olmost mirror imugés if there was
no difference in the spresding out of zecumulzted air and position of moderately
intense resultant middle or high letitude hizhs, and in the position of two
additional middle or high letitude lows twice as far eway from the deepest lows

In triclinic symmetry in Crystellogrephy, the crystal hass no symmetry axes
sbout which mirror images or stereoscopic imsges cen be resoclved were the crystal
to be divided into two hslves, The same seems to Le true of the Gneurmonic or pdlar

At projection of the Northern Hemisphere weacther pressure patterns conteining unususlly

deep lows. They are not completsly syrwetrical with each other, ernd slthough the

*lleteorologische Zeitschrift Dec., 1937, P.426 Col.Ts leteorology
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the Icnger distemee botween the deep low end the strong high to the West es
coipared to the shorter distence between the deep low snd the strong high to the
fast, is that the deep low is in rony cases noving Zast end is cetehing up with
the eir piling up ehead of it, end is leeving a partisl wvacurm behind itself,
It is sort of like Sound weves, Thus when e EKailrosd trein zoes by, the sound
of its whistle drops in piteh, &s the sound waves are shorter in wave length
es the Lrain is aporoeching, end lenjer with lower pitch (being .ore spreed
out) as tho train is reccoding. & somewhat similer prineciple apilies %o the
light of stars. Thus we have the Red shift for distent Mebulae or star citics,
end thie indicetes thet the universe is probably expending, and the further
swey a star is from us, the faster it is receeding from us.

Such sbnormally deep lows withk wavelengths of pressure approxinately
twice normel len;th are rether sheble end slow moving centers of action on meen
pressure cherts, ie, in most ceses, although it wes observed that indiwviduel
cyclonic disturbances of great depth sometimes moved longz disterces soross the
liorthern Hemisphere 'ithout losiﬁg their zreet depth or intensity, end in some
ceses moved &t quite high veloelty, &s for instance slong the storm track from
lceland pest or through North Scendensvie to the thite Sea. Ususlly however
the very deep lows were Yremsitory esnd filled quickly to more normel levels,
once Bast of the very deep but more slow moving 3 or 5 dey meen low trough (e8
drewn on 3 or 5 day mean pressure charts). Then frequently e now low from the
West would become as deep or even rnore deep then the original when it reached the
same ares, In such eases the deep mecen low (es drowvm on o meen pressure chert) is
of fer greater explitude, weve length, end importence, then the nuch shellower,
fast moving rough three dey pressure waves, which mey be outwerdly largely
obscured in the sironger cirouletion ebout the very deep low end adjoining
strong highs or areas of strongly built up pressures. Such & day pressure waves
usually don't show up at ell in the deep low circuletion ss shown on & 3 or §

C.I.T. letaorology
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south side of en Bast and Vest, or ENE-WSW enlongeted deep mean low cel
latter tvpe tilt is particulaerly common in the ilorth ftlantic end pe?alielé ﬁhét'
tilt of the mean low on the liormel Dressure ohrrts of Sﬁgw..

Sinece most centers of esction, hirhs, lows, etc. seecn to bunch into‘paiterns
that tilt townrd the Iorth Best with higher lstitude, those pressure cells in

.

the high lctitude bend ere dest of a probable ideel position with respect to-
wave length, from the primery deep low, and thése pressure cells in low lstitude
are displaced pcrhaﬁs a gone to the West, or s half zone &t the leest.

From the foresoin~ we cen drow some rough corclusions slbhoush considerable

further study and investigation remeins to be cerried out in order to produce

e well ballanced study of World weather. One thinz that is irportent is that

of an abnormelly deep low (or strong hirh) on the rest of the hemisthere, one
cen size up a situation more completely and mele a more termored stntement
concerning, probeble fubure developments. It should be noticed thet en ebnormally
deen low can influence pressure pstterns even on the oprosite side of the

worlds The writers have found that when pressures drop down to very low levels,
they tend to bounce up to very hich levels on both sides in most czses, if not
at the same time, then at leest shortly eftoryerdss In the oese of o deon
Eemchatlka low, there is usuelly a very intense hirch cell fer north in Meska for
instance. The letter in turn effects a1l Yorth imeriecan weather, &t least indir=
ectlw, & fairly definite pattern of secondery lows end highs vws found to
eccompeny an ebnormelly deep low, and this pettern wns found to coineide feirly
well with the trovghs end crests of the three dey wave psbtern in tha one day
instenteneous picture. Further, it scemed almost £s if the very deep low and
r-socinted secondery pressure phenonens beceme pronounced only when they ceme
into phase with the three day troughs end wedges. ‘urther work is nccessary to
confirm this theory, that coincidence of & three dey trouch with an alreedy

deep low is necessory to produce en sbnormelly deep low, end the sane for highse

Col.T, Letecorclogy
Pebruary 7, 1046

; B+
by locking at the weather of & hemisphere &s a whole, ané considering the effects
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least at e speed that kept them more closely in phase then if they hed rems

nesrly stotionsry. Other traveling lows however did not remein deep, but in

such ceses there was a more persistent stetionery deep mean low.
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SUGGESTIONS FOR FURTHBR RESEARCH
Only fhe features eppliceble to the cesec of the existance of en extremely
sbnormel pressure phenomenon heve been studied in this peper, and & few theories
have been formuleted to cover the observebions mede. The neif step would be to
teke another type of ebnormal fesbture, such as very intense high pressure, and
then investipate in a roughly similer fashion & reprosentetive sample of ceases

of hemisphere charts conteining at least one very intense high pressure cell,

Allowence might have to be made for the feot that in Siberia there is & very

intense high oell on the normel chart already.

el

i#iddle letitude blocked lows and so celled polar lows thet btend £ move
Soutrward or in other uncommon or erratic ways with no comsisfent frontal
structure épparent in some ceses, offer another line of study. CGeone-zlly there
is an abnorm&Byamount”vf“axffema high pressure at very high letitude sccompanying
such blocked agd poler lows thet lie in middle lstitudes

Situstions thet are marked by strong polar outbreaks ci'fer enother very
lerge end comprehensive line of study. The Russian metecorolorists have based
one line of long range forecesting upon the action of polar outbrecks and
strong high pressure cells, but dispute among themselves es to whether the
method works. Even if it does not, it offers new methods of orgenizing detae
for comparison and study,.ie, offers e new way of clessifying synoptic situe-
tions. 211 classsification schemes that are besed upon hemispheric weather
patterns are potentially val%Ble for a study of this type, ie, a study of
world weather.

- The ultimate alm of ell meteorologists that teke a keen interest in
forecesting, is to forecast accurately for longer periods in the future. If
exhaustive study of World weather, first of abnormel situations, end then
secondly of more normsl situstions, will extend the period of accurate
forecests, snd extend the area for-which such forecasts cen be made, so as
to meet the new demends of globe cireling sirlines, them more meteorologistbs

should undertake such studiesy and publish their findings.



Iressure
1900 960 65N
1899 @856 661
1900 980 65N
1901 860 80N
1902 960 65N
1903 950 60H
1804 9€0 63N
1905 960 611
1906 850 641
1506 ©60 650
1909 9556 63N
1911 B8€0 62N
1912 960 B1H
18183 950 6354
1814 8e0 B4R
1514 960 S5CN
1915 9bb 54N
1516 98B0 65N
1216 940 64l
1516 850 641
1817 960 611
1919 960 55N
1919  9&bH 62N
1920 9B5 60N
1520 960 641
1320 9860 G4N
1921 960 61N
1822 960 61N
1522 $60 CBN
1922 980 60N
1922 9b5 50N
1524 960 656N
1926 9456 55N
1826 960 55N
1927 960 60H
1928 955 61N
1928 940 64N
1828 960 87N
1929 @556 66N
1929 960 BTN
18285 960 52N
1853C 985 e
1632 966 58K
1932 9580 €0
1933 9456 BN
950 66N
1933 S60 65N
1933 955 61K
940 59N
1933 945 T0R
1837 860 €21
18637 955 57N
1937 945 52N
1938 955 €4H
1939 985 54K

fppendix A Icelendie Reference Low

179
30W
28W
AW
40W
47%
17
27N
226
15W
15w
S5&50W
3TW
42w
ABW
42
10w
20
220
350
50
18W
3T
10w

11
177

Let. Long. Persistance

1 d%y

N = 0 RO I b D RO D DO DO DO DO R R 20 R D0 DD D0 O DO O R e s e O DO O

DI D DN

Remerks

840 on 2l1st to 22nd

two centers
855 on 15th
2nd center of 955 et GOE 55W

8556 on 28th
955 on 23rd

50 on 2lst
b3 on 3lst

925 on 2nd

2nd center formed on 23rd and deepened
to 845 on 24th
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a3z s a2 =3 8 2 =z =

= =

1899
1900
1903
1903
1004

10086
1907
1908
1910
1210
1916
1916
1318
1018
1918
1820
1920
1921
1922
192

1823
1926
1326
1328
1926
1027
1628
1528
1929
1950
1931
1632
1533
1633
15356
19387
1939
1939

1801
1801
1502
1803
1803
1903
1806
1805
1908
1908
1915
1g17
1918
1520
1920
1920
1921
1521
1981
1021

960
9€0
860

960

956
960
860
260
260
560
460
960
9560
860
960
260
260
850

960
260
Q€0
260
960
955
G60
250
960
960
260
960
960
950
960
960
960
860

960
960
9656
965
56
960
965
960
965
9656
9656
9656
965
860
965
960
865
965
965
860

46X
BEL
53Y
62N
561
521
678
64K
635
60N
58N
645
625
62N
641
83N
640
50N
64X
g4l
601
53N
EEN
52H
571
51X
56H
65N
&2l
501
81
86N
63N
501
631
61k
63U
48N
64l

E0NW
€1N
618
62K
58N
61X
S6N
54N
550
€O
478
67N

G3N

630
64N
€31
62N
62
654

R DO DGR B R O3 b e DO B b b B b DO DO 0 D0 b GR DO R DO DO R D e s G I DO S R I DS D0 o s e

950 on
935 on
double

965 on

850 on

950 on

965 on

945 on

945 on

3rd
19th

center

22nd

7th

10th
28th and 29th

2th

Sth

cerry over from January

955 on

S65 on

9585 on
955 on

21lst

10th

21st
14th

C.I.T, iisteorology
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S

1925

2
y . 1827

1928
1230
1530
1985

1904
1505
1924
1926
1928
1529
1929
1029
1929
1930
1950
1931
1935
1035
1939

1501
1910
1916
1917
1928
39S
1929
1980
1984
1935

1901
1918
1g22
1922
1922
1923
1931
1935
1938
1934
1635

19356

1937

1914
1920
1922
1926
1927
1928
1981
1931
1933

965
265

966
g€0
960
260

560
960
960
8586
960
960
960
960
G565
065
960
265
965
860
955

g60
0865
960
950
960
945
8945
960
960
960

955
960
965
960
955
965
960
965
965
960
960
965
965

2€0
280
960
860
960
960
255
955
960

50K 57
5TH 22w
54n ™
81N 551
521 850
€T 100
581 524

Kamchatks Reference Low

470 169
€35  172E
638 178w
485  150%
518 172E
46N  162E
83K  17CE
688 179w
485 17€E
558 170
51X 179E
481 1804

N 1738
4TH  167TE
4340 175E
51k  174E
48N 157
438  179B
50k  165E
5511 1618
475 1728
54 177w
518  177E
40  175E
491,  175E
445 1628
46N  158E
50L  177E
471 170E
46N 179W
460 168k
50If  174E
531 1658
48k 175E
45N  160E
878 1774
89 147E
478  165E

Gulf of £leska Reference Low

49T 1604
54:x 1670
625  150W
490 1638W
48N 1456W
49560k 16851565
81N 17EW
61N 161w
57N  140W

ot e D0 bt D0 e D0 O3 b B R DO b b 0 B e b e S e D0 b B b e e b DO B

day
n

"
"
n
"
1
n
"
n
ki
i
n

o

940 on 4th

2565 on 28th
doﬁble center

e
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29,

1936

1519
1g21
1924
1925
1926
1528
1054
1987
1939

1505
19256
1626
1926

1033

1801
1804
1205
1605
1905
1806
1510
1620
1822
1525
18256
1928
1330
1932
1832
1585
1937
18386

1638

1903
1903
15C3
1907
1618
1938
1533
1933
1034
1934
1934
12356
1938
1239

1906
1906
1808
1920

1920

-y

15286

260

960
960
056
955
860
(54515
960
8865

960

LE5
gG5
965
960
$65

850
980
960
60
956
9565
gco
8560
960
955
¢80
965
268

860
955
260
980

960
280

860
960
460
950
960
S60

980

960

260
2e0
960
950
860
260

966 |
960 .

9656
960
€0
950

49N
541

5154
49K
531
48ii
52k
61l
471
69K
525

348
BTN
STH
6521
541

150W
165%

167
158W
166W
166W
144W
153
170%
147
1743

131d
169W
1476
1674
145d

d%y

950 on 26th

y 955 on 13th

R N B e S = )

5 bt e et et

Scandinavien Reforence Low

TON 150
815 450
685 45K
661 188
T4K 23E
€8 20E
721 16E
624 108
63N 208
Vs 58
751 208
76N 17
64N 4y
6211 208
EoH 35E
TON 208
734 30E
76N 50
RO BE
G221 LAE
T2L6TH 278622E
Tl 158
59N 7B
S9N 35
€31 368
67 10E
704 108
78K 325
821 458
T2 698
580 15E
62N 0B
TN 501
67 58
58I 128
801 458
703 288
68% 10E
TR 208

1 d%y

"
1"
i
n
"

Loved in from Irelend

double center

" 955 on 2nd

I o e I S S T o T R =TI CR S S S S A S S gy

850 on Bth
C.I1,Ts Zeteorology
Feb;unry T, 1946
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Values are given with reference to & eontral cell, month of seeumwe, lm;

middle or high ple,ce‘nent and whether loceted over land or vm‘ber.

Gulf of flcska benmehetla Icelend

Feriods wea - Feb  Mer Jan  Feb Har Jan Feb lar
{east) : '

4

(Inoresse) 2.-3L 4L  4jL 5L 4L 4L 4L 3L AL  (/iddle Lat) -

b &
B, , 9 Tine 81 9§ Bl 109 6L 4L 6% é Figh Lat) p
e (Ueercrse) ; V] iddle Iﬁt)
A8 10 Foi
2 \inererse) _ e 8,L 9L Eniddla w;) e
. 9 108 ey . 104 109  10L Low Lat) %
A - ';,I
13 125y 4LV 12L@ 13LE 14 L 143 : (figh Lat) LS.
- bl ronad) 160 184 13  (iidele Let)
o 15
(Incroese) 18L 181  18L 19L  1SL 18L
‘, , 18 L 19L 16,
j .

L L’l@“tﬂﬂr'@l@gy
Februsry 7, 1946
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Very Deep Low

\, Increesing
Iressure L

- Increesing
Pressure

The BARIT
a

(lios Femisphere)

Decressing Fressure

liotes Numbers represent 15 degroe zones to the east of* the
Very Deep Low .

C.I.T. lieteorology
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ensss of the Culf of flagie Lovs were tcloer &s tﬁé'priﬁﬁry re

Then otl of the meps within twelve drys, plus or minus, of -

_of tho sull of [laske low to G50 mb or less were studied and the deates ef‘j

development of the deensst 1owq in the Icelendic end Sesndinsvien srees we

tebuletede 3imilerly the detes of the development of the second deepest 1l

were btebulshed. 10 £ EELIul Ok WVEN SILILARITYE TrRE-ELC SZilich POTEXIEERS

JLASKR LOW 50/ IDINIVISX LOT ICLLIIWIC 10 e
De 5o bespest low <cnd Deepest Low Deepest Tow - Ond LDeevest Low

Jen. 2, 1014 -5 de. =12 de (980 mb} K10 da
(960 nb)  (£76 mb) % (080 mb) =€ Eol (975 mb)
3
N Jeni €, 1920 (550 mb) 42 (870 mb) A7 (9556 mb) A6 (950 -b)
i Go0 mb)

den. 10, 1922 (960 =b) =8 (870 mb) =11 (¢50 ) A11 (960 wb) =3
(C‘DQ nb) =7 : )44 3
Jon. 26, 192 (975 rb) =9 (ceo -b) A4 (945 mb) <3 (960 wb) ;44
(560 mb) : b
den. 1, 1827 (070 mb) =3 (575 rb) =6 (970 mb) #5 (575 mb) =1
(40 mb) #12 " :
Jen. 6, 1928 (UE5 mb) #2 (570 mb) #5 (955 mb) A£11- (960 mb) A4
(560 =)
Jan. 16, 1931 (955 mb) #1 (980 mb) =7 (965 mb) #£7 (070 mb) =12
(855 =b) :
-5
Jem, 2B, 1035 (960 mb) 47 (c80 mb) A2 (945 wb) =12 (965 mb) £3

(26C ud) . #6

dan. 27, 1035 (980 =b) 46 (060 zb) =4 (9265 ub) #11 (970 mb) =3

(s6L zb) _ ‘ -2 -12
s ¥
Jere 20, 1936 (965 mb) =10 (970 =b) © (970 rb) ,4'1 (980 mb) ;ia* :
(260 nb) . '
G.I.l‘. saﬁemlagg
> : % By it 2 thruary Ts 13&6

B i T e a4 " e



APPENDIX F DISPLACELSNT OF PRONINLNI PRESSURE CELLS
During the proeess of checking the meps shown in fprendix B, it wae neﬁéé; i
thet for exermple, the distance between the Gulf of Alaska low and the Foler |
Josin High inercesed in February, as compared to Jenuery. £s a result it was
decided to note the sversge positions of sll the more or less perm&neht
high snd low pressure ceuters for the months under study es they appeared
on the reference low charts plotted for Iceland, Ksmchatlem end Gulf of
fLlaske. This was done in sam effort to determine whéthcr or not any consis-
tant movenent to Viest or Esst of the everase position for the wvarious
features would beesr out in all eeses for the different months corrssponding
to tho movement of the rofcrence cell to Last or iest. The results are
tebulated below. o definite movement of & .generel nsture besrs out. It
will even be noted thet the closest festure, such as the Foler Basin Eigh
releted to the Gulf of Aleska low, did not move comsistantly with the
reference cell.

- Gulf of flesks Kemchetke ’ Iceland
Fesbure . Jan Feb Her dan Feb Har Jen feb ¥ar Iverage

Kemch, Low 158Ef --- 18584 175E = 175E- 1701 = 1858 4 10-1WE- 1555 £ 167.E
GoofRebigh 1550y 165W¢ 1550g 1457 = 1458= 155E 0 150W o ——a 1554 o 155 "
Pac. High  130li= w-w 15617 136=1407= 11574 WUO-ME, 140W = 1508 # 1454000/ 14250

Poler Fizh 116#- 106W- ¢ BOK110V, 17004 140W £ 1015k 1100 = ==m 1206
GoLekes Tr. 951 o 85WT- 1% £5=-90W- 10044 106% # 960 o SOW = 105W £ 95§
SE US High OOW # 80-85ii= 17 W e E5u o GOW5WA 85W o ---  ©5% o B85W
Iceland Low 450 F 407 o 45=0CiiF SOW £ 4bw £ 45W 4 35W = 260 - 350 = 40W
lzores righ ZOW £ 164 - 30%14 25W = 200 = B~400/ 307 o 358 F B-Di4 300
Seend. Low 20E # 508 - 15.°4 15B £ 405 - 30E £ Z6E - 35E - S0E - 32'W
Russien Iis ~=-  50-5bE- B0BT=- 405 = 15E # D-BE4 265 £ 15-20F 208 £ 308
Siberien F. 1100= 10-115E- 1255~ 1G=1XE, 105E£ 95E gr 110% = 105E F 958 é 107.E
(o) - - - pod - -

The fizures sbove indicate the pressure system under congiderstion or rether
they indicste serics of similerly pleced pressure svstems for wvarious months,

end for verious positions (necr to one of three reference cells). The figures

indiecate the average position for all three months clso, snd e Plus or linus

fisure is sdoed to indicete iestwerd or Eastward displecement respectfully.
bwerare displscement Zast or West is noted =% the bottom, guelitatively. It
is to be expectéd that in different months, highs and lows lie in dilfferent spotsy
with ﬁaximum high over land end strongest low over water in mid-winter, normallly.

C.I.T. Lieteorology
e Februery 7., 1846





