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NOTES, ABSTRACTS, AND REVIEWS 
CLASSIFICATION OF MONTHLY CHARTS OF PRESSURE 

ANOMALY OVER THE NORTHERN HEMISPHERE’ 

By C. E. P. BROOKS, M. Sc., and WINNIFRED QUINNELL 

For a long time I hare  had a very lively interest in the 
study of weather abnormalit,ies in various parts of the 
world, not only by reason of the importance of such a 
study of weather phenomena, but also because eventually 
such studies may form the approach to the solution of 
the larger problem of seasonal weather forecasting. If, 
and when, weather abnormalities can be forecast the 
problem of seasonal forecasts d easily follow. I there- 
fore, welcome the memoir here abstracted. The authors 
selected the period 1873 to 1900 and 114 stations, mostly 
in the Northern Hemisphere, as the groundwork for 
their study. They have used departures from normal 
pressure rather than charts of monthly isobars.-Ed. 

The 336 charts for the years 1573 to 1900 were divided 
into two groups, according to whether pressure at  Thor- 
shavn was above or below the nornial for the month. 
When the pressure at  that station in any month was very 
nearly normal the char; for that month wa.s allocated 
to the positive q o u p  if the oceanic region between Ice- 
land and the Bntish Isles was dominated by a positive 
anomaly of pressure (center of excess) and tBo the nega- 
tive group if it was dominated by a negative anomaly 
(center of deficit). 

These two groups were next divided into five types 
according to the position of the center of the anomaly 
as shown in the scheme below: 
GROUP I. PRESSURE AT THOR- 

SHAVN ABOVE NORMAL 

IA.  Center of excess over or 
near Scandinavia. 

IB. Belt of excess from Brit,- 
ish Isles across Europe. 

IC. Center of excess over 
British Isles. 

ID. Center of excess over 
Iceland or southern Greenland. 

IE. Pressure above normal 
over the Arctic generally; belt of 
deficit across the Atlantic and 
southern Europe in 40-50 N. 

GROUP 11. PRESSURE AT THOR- 
SHAVN BELOW NORMAL 

IIA. Center of deficit over or 
near Scandinavia. 

IIB. Belt of deficit from Rrit- 
ish Isles across Europe. 

IIC. Center of deficit over 
British Isles. 

IID. Center of deficit over 
Iceland or sorithern Greenland. 

IIE. Pressure below normal 
over the Arctic generally; belt 
of excess across the Atlantic and 
Mediterranean in about 40 N. 

The sequence of types in successive months which, 
parenthetically is the most important part of the clis; 
cussion, is given in Table 4, and this table also gives in 
italics the frequency which would be expected if the 
distribution were due purely to chance, the actual 
occurrences being in roman. The figures are further 
divided into seasons, winter, October to March, and 
summer, April to September. The authors comment on 
these figures as follows: 

A comparison of the roman and italic figures shows very little 
indication of any ordered sequence. There is a slight tendency 
for the persistence of types from one month to the next, the same 
type occurring in two successive months in 44 cases in winter and 
41 in summer, compared with an expectancy of 35 and 36, respec- 
tively; type IC (center of excess over British Isles) is especially 
persistent in winter. Type I D  in summer tends to be followed by 
either I D  or IC. Type I IC (center of deficit over British Isles) in 
winter tends to be followed by Group I (pressure above normal at 
Thorshavn), thie sequence occurring on 25 occasions out of 31. 

The tendency of certain weather types to persist as 
mentioned in the above paragraph is in all probability a 
world-wide phenomenon and is more highl developed in 

0 

high than in low latitudes. The British Is r es and Scandi- 

1 M@teor~]agical OfBce, Qeophysica Memoirs No. 31 (flrst Dumber of Volume IV), 
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navis are examples of a ma-ximum development of t8his 
tendency. I n  the United States a single type of cyclonic 
movement occasionally dominates the weather for a 
period as long as two months in t,he cold season. Marked 
abnormalities in temperature in the same sense may be 
experienced over a period as long as three to four months. 

The 10 types as above outlined were nest divided into 
a number of subtypes. This process was initially 
empirical, the charts of each type being sorted and 
arranged until a nuniber of sets were obtained, the 
members of each set being characterized by a certain 
family likeness. When this was done each set was 
examined to find points in common that, could be used 
as a basis of classification, and the final allocation was 
made on the basis of classification thus obt8ained. 

The number of charts that was allocated to each sub- 
type naturally varied somewhat. Types IID,  ID,  and 
I C  occur most frequently, these types accounting for 
half of the months. 

Subtype IID, as already shown, consists of a center of 
pressure deficit over Iceland or south Greenland, and 
subtype ID the reverse, thn.t, is, a center of pressure 
excess instead of deficit; subtype I C  has the excess of 
pressure anomaly over the British Isles. 

The authors remark: “ I n  view of the great va.riability 
of pressure in the Icelandic region, the frequency of 
subtypes I ID  and I D  deficit or excess of pressure centered 
near Iceland is to be expected, the frequency of subtype 
IC (excess centered over Brit,ish Isles) is more surprising.” 

The type of pressure anomaly for each month of the 
period 1873 to 1915 is given in tabular form with the 
months of uncertain classification given. in parentheses 
and the months -4th an anomaly exceeding 10 millibars 
in bold faced type. Concerning the latter it is rather 
surprising to find that the pressure anomaly is greater 
than 10 millibars in the Icelandic region 77 per cent of 
the time in February, 65 in January, 63 in March, and 
56 in December. 

reduced The memoir contains a series of 36 great1 

pressure anomalies. 
The impression that one get’s from these charts is that 

the large fluctuations of pressure are confine.d, in the 
main, to high latitudes and that there is need of much 
more data both from continental and oceanic areas before 
t,he delimitation of regions of pressure abnormalities can 
be acc.urately fixed.--A. J .  H .  

Northern Hemisphere charts showing typica 9 cases of 

SHORT-WAVE ECHOES AND THE AURORA BOREALIS I 

By CARL STORMER 

On February 39 of this year I received a letter from 

I herewith have the honor to advise you that at the end of the 
summer 1927, I repeatedly heard signals from the Dutch short- 
wave transmitter station PCJJ (Eindhoven). At  the same time 
as I heard the telegraph signals I also heard echoes. I heard the 
usual echo, which goes round the earth with an interval of about 
one-seventh second, as well as a weaker echo about 3 seconds 
after the principal signal had gone. When the principal signal 
was especially strong, I suppose that the amplitude for the last 
echo 8 seconds after, lay between one-tenth and one-twentieth of 
the principal signal in strength. From where this echo comes I 
can not say for the present. I will only herewith confirm that I 
really heard this echo. 

Engineer J@rgen Hals, Bygd@, Oslo, in which he says: 

I Reprinted from Natqre, London, November 3, 197.8, p. 661, 
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Immediately I heard of this reinarkable observation, 
i t  struck me that, the wireless waves were reflected from 
those streanis and surfaces of electrons to which I uaq 
led by theoretical investigations on the aurora borealis 
in my paper published in 1904 in Videnskabsselskabetq 
Shifter, Christiania (‘‘Sur le niourwnient d’un point 
mat6riel portant line charge d’6lectricitb sous l‘action 
d’un ainiaut 616mentaire”). In reference to that paper, 
and the subsequent 111ore complete one in Archives des 
Fjciences physiques et natmelles, Geneva, 1907, one oi  the 
most striking features o i  the theory was that strenms or* 
electrons coining from without toward the cxrth ii erg’ 
deviated by tho  earth’s iiingnetic field in such H way thnt 
an inimense space was fornietl free iron1 electric particles, 
and having the shape of a torus described by revoliitiori 
of an oval tangent to the magnetic‘ axis of the earth at the 
center. These results werc also in full agreement uith 

3z/ 30.0 

Typical prescure condition fnvorable for snow squalls over Michigan 

Kr. Birkeland’s rcniarknble esperhiients wit,li cathode 
rays directed t,oward a magnetic sphere, described in 1901 
in Videnskabsselskahets Shif ter  (“fispe,dit,ion norv6gienne 
de, 1899-1900 pour 1’6tude de.s nurores bor6ales”). If 
noiv tho wireless signals could pene,trat,e t’he Heaviside 
layer, they would pass int.o this einpt,y space, and might 
be, refle,cted by the walls of t,he eleckrons forniing its 
outer boiindary. The long t,inie. inherval hetween t8he 
principal signal and t,he e.cho agrees well ;vit,h the inunense 
dimensions of these toroidal spaces. 

It was now very interesting to me t.o obt,ain more 
evidence of trhese renmrkable echoes, and last spring 
and sumnie,r I organized a long series of observations, 
for which I am very much indebted to Dr. r a n  der Pol, 
a t  Philips Radio, Eindhoven, for his very efficient work 
in sending signals, and further to Elektrisk Bureau, Oslo, 
to the Norwegian Telegraph L4dministration, and to 
Engineer Hals, for aid in arranging the reception of t,he 

signals. The observations were continued during October 
but no certain evidence was obtained before October 11. 
Eindhoven emitted during the afternoon very strong 
signals of undamped waves of wave-length 31.4 meters, 
:ind Hals and I heard very distinct echoes several times, 
the interval between signal and echo varying between 3 
:md 1.5 seconds, most of them coming about 8 seconds 
n h r  the principal signal. Sometimes two echoes were 
I i~ard  with an interval of aboiit, 4 seconds. I inimedi- 
:ttely teleprnphed the siicccss to Dr. van der Pol at 
Kindhoven, nncl nsked him to control and uerii’v thc 
cffcct. 

Lt!.t night .;pecisl emishion garc rrhoes here \. nrying hetween 
3 and 15 secondh stop 50 pcr cent of  crlioes heard sftcr 8 Reronds 
stop van der Pol. 

L\fter this it, seems that we hn\-e here n new and re- 
markable phenonimon, the study of which may throw 
niiich new light on the electric currents in space outside 
the earth and on their connection with the aiirora borealis 
and magnetic storms. The variability of the phenom- 
enon indicated by the observations agrees well with the 
corresponding variability of aurora and the magnetic 
registrations. 

Snow squalls of the Lake region (by R. A f .  Dole, Weather 
Bureau, Lansing, Jlich.)--Cold air flowing over warm 
water creates clouds, and as a result the land to the lee- 
ward of the wind is cloudy as long as the contrast in 
temperatiire is marked. hlichigan, for instance, is cov- 
ered with a c.iuud sheet froin November to May, and the 
sunshine is markedly deficient during these months. 

In  spring and fall and often in winter snow squalls 
Occur when high pressure brings in cold air, which blows 
over the warm lake waters. The difference in tenipera- 
ture must be soiiiewhat marked, and there must be a 
ritther steep baronietric gradient. This often occurs 
when a low pressure system with circular isobars crosses 
the Great Lakes, and when the barometric lines run north- 
south or even northwest-southeast. The cold air crossing 
the warm Lake Michigan builds up enornious clouds, 
which are very similar to thunderstorms in appearance 
and sometimes are electrical. The tops rise to a consider- 
able height, w-i th false cirrus and blue-black curtain clouds, 
out, of wllich drifts snow, and if it is cold enough this 
snow reaches the surface in the form of snow squalls. 
These snow squalls are quite the regular thing in the 
spring, fall, and often in the winter. 

The snow squall condition is of the utmost importance 
to flying, becaiise the visibility is very low-often only 
10 feet-and the wind is strong and often dangerous. 
The squalls are of short duration and after passing, the 
sun comes out for a few moments until the nest squall 
arrives. The pilot, of course, with any weather sense 
can readi1;v see these squalls coming 15 nliles away be- 
cause of their great heads and silver crests, but, it is 
practically impossible to dodge them; the pilot can only 
dodge the strong squally portion hy flying to the left 
of the curtain cloud. 

The snow squall condition obtains after the storm 
proper is just east of Lake Michigan and often when the 
storm has passed down the St. Lawrence Valley. The 
conditions which are ripe for squalls nre a marked con- , 
trast in temperature and the lines running nearly north- 
south, so that the wind is anyw-here between west-north- 
west to north-northeast. Very often the sky is clear 
a t  sunrise biit by 9 to 11 a. ni. cuniulus clouds are noted 
on the northern horizon, and under the influence of a 
strong suii in a clear sky they build up enormously. 

Next day I received the follon-ing tclcprani : 
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The influence of the sun is necessary, and the squalls 
disappear as soon as the sun has set as a rule. Squalls do 
not obtain when a uniform sheet of stratus covers 'the sky. 

The charts given show typical instances when snow 
squalls were general over Michigan, and a marked sim- 
ilarity will be noticed in the trend of the isobaric lines, 
and squalls will occur whenever there is a similar dis- 
tribution of pressure with lines running north-south. 
In  looking over the old records of Michigan weather these 
squalls were noted all through the history of past condi- 
tions, and in many instances the winds were termed 
dangerously strong and the snow as very thick. 

Not only does the rather round low pressure area with 
lines running roughly north-south produce snow squalls 
in the fall, winter and spring, but it causes clearing 
weather to be delayed froin 12 hours to several days after 
the pressure has begun to  rise. Precipitation, either as 
a steady fall or in the form of sun showers, is the usual 
thing, and it is most esasperating to forecasters as ~ $ 1 1  
as to the public. Rising pressure which would be certain 
fair weather anywhere away from the water is just the 
opposite in the Lake Region. 

T h e  an,ticydon.es o j  December, lSdS.--Two of the anti- 
cyclones of this month call for special note, the first was 
centered over the Lander (Wyo.) station, froin the 4t8h 
to the loth, both inclusive. It was doubtless formed 
originally by a flow of polar air on the 3d and 4th. There- 
aft.er it was maintained largely by intense terrestrial 
radiation and the drainage of cold nir into the depression 
in which the Lander station is situated. Two secondary 
anticyclones were discharged from this anticyclone, the 
first on the 5th, and bhis oiie was doubtless a result of 
the eastward flow of a part of the original niass of polar 
air. The second oiie was pinched off on the 7th when a 
ridge of cold air over western Nebraska and I<ansas 
became separated from the original mass. 

The Great Basin anticylone discharged but a single 
secondaiy ; the latter took a course to the southeastward 
over New hlesico and nioved thence to the Atlantic. 
Pressure in all of the secondaries diminished as they 
c.rossed the Mississippi Valley and again increased where 
they crossed the Appalachians, although in no case 
c,ould they be considered as being conip0se.d of polar 
air.-A. J .  H.  
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