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WEATHER TYPES AND PRESSURE ANOMALIES 
By THOMAR A. BLAIR 

[Weather Bureau, Lintnln, Nehr , June 21, 19331 

INTRODUCTION ascribes such movements to variations in the intensity 
of solar radiation. A third explanation of the variability Students of weather phenomena in temperate latitudes of is found in nlovelllent and continued 

are familiar with the fact that similar weather conditions, separate esistencp of air nlasses, as dereloped since tile cyclones and anticyclones of like characteristics and announcelnent of the Bjerlines polar front paths frequently follow one another in succession for a 
fortnight, or a iiionth or longer, and then quickly give Observational data are inadequate to permit a physical 

analysis of the observed changes or Fornpletely to confirm 
persistences of indefinite duration coinmonly called, 

no reason why all three of the processes may not be simul- “weather types”, are spoken of by Kendrew (1) as 
taneously at \ v d i  producing the existing complex situa- “weather units of the second order. ” 

Familiar examples of such weather persistences are the tion at any moment. 
colcl winters and the warm winters of central and enstern The acconlpanyiw short Series of maps illustrates ?ne 
United States and canada; the wet and tile dry lviilters method of representing changes in the general ci,rcul+m 
of California; and occnsional proloncl.ecl clrourrlits in with particular reference to its tendency to maintain its 

o,?curred condition. It is thuught that they give some indication 
ill suixlmer of 1930. ~1~~~~ are illustrations of tile of the naturnl processes which result in the persistence of 
persistence of type for several Illont~ls, and H~~~~~ (2) weather types. Perhaps they are inost intelligible in 

1 6 ,  single type of cvclonic movenlent terms of displacements of air masses. In  this mew the 
occasionally dominates tile weatllerY for 2 in nlnps may be considered as illustrations of the never- 
\% inter and lnarlced tenlperature anonlalies Inay continue ending conflict between the prevailing westerlies and the 
for 3 or 4 months. 2 )  This continuance for several nlont~ls cold CuI’rentS blowing Out Of the polar antiC>TheS. 
is also shown by sucll sequence relationships between one The maps show mean pressure departures in millibarsin 
month and the following month or inontlls as have heen the Northern Hemisphere in successive, overlapping, 3- 
found by Reed (3) a t  Des bIoines and by JveelCs (4) a t  iiionth periods from the autumn of 1913 to the Sulnmer of 
Baltimore. But such correlations are never perfect and 1914. TheY are based on data for only 4s stations and, 
the type frequently changt , abruptly in the midst of a accor&ndY, Can do no 1n01-e than indicate rouddY the 
season. major pressure conditions. They are chiefly of interest 

Similar conditions obtain in tenlperate South America. with reference to that region in which seasonal variahi!ity 
Hessling. (51, speaking of ,Irgentina, says that the fore- is or“ the greatest practical import, thrtt is, in nriddle 
caster “is struck by the remarkable tendency of certain teIllPerate Portions of the Northern Henlisphere, in which 
types of pressure distribution and weather to repeat the lvOr1d’S PoPldation is largely Concentrated. 
themselves in some years or seasons, wlde in other 

other hand, while such types are a prominent feature of 
the weather of the British Isles and central Europe, their 
duration there is commonly nlucll shorter. I<endrew (1) 
says of England, “The spell lasts perhaps for a fortniglit, 
tl;cn suddenly the sequence is broken and a different 
type of weather sets in.” 

It is ,oenera]ly agreed tllat this sort of variability of 
the weatlier is connected wit11 alterations in the general 
circulation, and it is customary to say that such alters- 
tions result in changes in the position and intensity of the 
seasonal, semipermanent, centers of high and low pres- 
sure and consequent changes in the paths and frequency 
of traveling cyclones and anticyclones. But there is less 
agreement as to the way in \vliicll modifications in the 
general circulation are brought about. 

There are a t  least three lines of tllougllt in this con- 
nection. First, there is much evidence of the existence 
of waves or oscillations in the atmosp11ere7 resulting in 
correlations between weather elements in distant parts 
of the world, either contemporaneously or wit11 succeed- 
ing seasons. In connection with these correlations 8. 
Wagner (6) emphasizes the importance of persistence, 
saying, “The value of these correlation factors for fore- 
casting purposes appears to rest solely on the fact that 
the general circulation shows a considerable tendency 
to maintain its condition.” Another group of students 
finds latitudinal displacements of the pressure belts and 
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lVay to weather Of cluite a different These or refute one of these exp]anatlons. There apPears 

eastern half of the United States, s&l 

years the opposite types are more frequent.” On the DISCUSSION OF THE MAPS 

Figure 1, ~~e’eptPmber-Noi~embel..-Beginning with the 
ailtunin months of 1913, we find that pressure is deficient 
throughout polar regions but that more than the normal 
mass Of air has accumulated in middle and lower latitudes, 
especially in eastern America and the western Atlantic. 
Does this deficiency of dense air in polar regions point 
toward a winter warmer than normal in middle latitudes? 

F i ~ r e  2, October-Decembet..--Dropping September and 
adding December, we find the deficiency has increased 
in intensity but is being closely pressed by wedges of hi& 
Pressure Over the continents, in Siberia, Europe, and east- 
ern North America. Evideiltly the type of weather we 
have here is that of frequent cyclones taking the northern 
route across both continents. The British Isles are on 
the dividing line and subject to  frequent changes of type. 

Figure 3, Noz7ember-January.-The deficit continues to 
become greater in polar regions and now shows a tendency 
to separate into three distinct centers, over Alaska. 
Iceland, and Russia, respectively. Both the Alaskan and 
Russian centers have moved slowly eastward as compared 
with the previous map, and the Siberian excess has spread 
eastward into the middle Pacific region. As winter de- 
velops the type of weather certainly remains the same for 
Asia. In Great Britain and the southern half of Europe 
the weather is influenced by the excess pressure from Ire- 
land to Portugal, and the January temperature at Milan 
was 2.5’ F. below normal. In  North Anierica note the 
northward bending of the lines in the center of the con- 

1 Read at the meeting of the American hIeterorologica1 Soclety, Chlcago, Juue 19-21, 
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tinent, which may portend a change of type in the eastern 
half. 

Figure 4, December-February.-Here are the three winter 
months. There are still wedges of high pressure over the 
continents and now a fourth has appeared over Japan 
and Kamchatka. The Russian center of low pressure 
coiit,inues to intensify and to drift slowly eastward. The 
American wedge has pushed northward and brought a 
different type of we,athe.r to central and eastern portions 
of the United States and Canada. The temperature 
re.cords clearly show this abrupt change of type. The 
charts of te,mperature departures published in the 
MONTHLY WEATHER REVIEW (7) show that December 
was decidedly warm throughout the United State,s and 
southern Canada east of the Rockies, with a departure of 
15' F. at Winnipeg. January like,wise was warm over 
nearly the whole area with departures of 13' F. in the 
Great Plains. But February was decidedly cold east of 
the Roc.ky Mountains, parts of the Lake region and the. 
St. Lawreme Valley having departures of -9' F. 

The more detailed teniperature records (8) give the 
exact day on which the c.hange of type occurred, the first 
cold spell beginning on February 4th in the Missouri and 
Mississippi Valleys and reaching the Eastern States on 
the 7th. Thereafter, the nionth was almost continuously 
cold, marked by a rapid succession of surges of cold air 
from the Canadian interior. On the other hand, Febru- 
ary continued abnormally warm on the west coast of 
Ame,rica and in Asia and northern Europe. There is 
clearly a dose c.orre.spondence between t,he 3-month 
average pressure departures as shown by this map and 
attendant weather conditions, both in t,hose regions 
showing a marked change in type and in those showing a 
persistence of type. Evident,ly suc.h maps have sonie 
elements of validity as pictures of atmospheric proc.esses. 
There was, moreove.r, in the preceding map some indi- 
cation that such a change as occurred in Anierica was 
impending. 

Figure 5, Wi.nter te,mpervtures.-This is a map of the 
average temperature departures for the 3 winter months, 
showing abnormally warm weather in middle latitudes 
over the continents, espe.cial1y southeastward of the 
Alaskan and Russian centers of deficit, and confirming 
the significant relation between seasonal pressure depar- 
tures and seasonal teniperature departure,s. 

Figure 6, Janu,a.ry-March-Rising pre.ssure continues 
over the interior of North Anierica, and the Pac,ific excess 
is pressing eastward toward Alaska, whe.re negative de- 
partures have decrease.d considerably. It appears that 
the Alaskan depression is about to fll up or to be sepa- 
rat,ed from the main area of deficit and pushed southward. 
If this happens, there will be another change in the paths 
of highs and lows across Anierica. Great Britain and 
most of Europe are now dist,inctly under the influence of 
the Iceland low. 

Figure 7, February-AprX-The indicated realineriient 
of pressure in North America has taken place rather 
rapidly and the daily weathe.r maps of March and April 
show the ac.companying we,ather changes. The number 
of cyclones entering the United States from the north- 
west was 8 in March and fell to 4 in April; the number 
from the southwest was none in January, 1 in February, 
2 in March, and 5 in April, showing a distinct change from 
northerly to southerly lows with the change of pressure 
here indicated. March and April on the average have 
about the same distribution of northerly and southerly 
types. (9). The spread of the central high pressure are.a 
northwestward to Alaska and eastward to the Atlantic 
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is first shown on the daily weather map of March 21. 
Marked deficits continue over the north Atlantic, northern 
Europe, and Asia. 

Figure 8, Ma.rch-Aciay.-Positive departures are increas- 
ing in the Atlantic and Europe while the adjoining nega- 
tive area is decreasing both in extent and depth, but 
increased dficiency is developing in the Pacific. As this 
Pacific deficit reaches the coast of British Columbia, there 
is an increased number of northerly lows across the 
United States during May. The type of weather has 
again changed in England and central Europe. 

Figure 9, April-Jun.e.-The c,hanges in process in the 
previous map continue. The area of excess is moving 
northward in Europe and Asia and receding from Alaska, 
as the Pacific negative area moves eastward. For 
3 months there has been a c,ontinuous filling up of the 
Asiatic low. 

Figure I O ,  May-July.-Again the changes continue in 
the same sense and changes of we,nther type are indicated 
for both the eastern a.nd western hemisphe,res. We have 
returned to subnormal pressure over Alaska and northern 
Canada, and we have for the first time in this series excess 
pressure over Russia. 

CONCLUSION 

1. The mn.ps show that, superposed on the daily 
changes of pressure, there are units of pressure of a 
sec.ond order, large and persistent areas of positive and 
negative depatures, closely related to types of weather. 

2. They appear to give a rat,lier definite picture of the 
character and extent of the clmnges in pressure clistribu- 
t,ion which accompany changes in weather types. 

3. They give an indication of the degree to which an 
established type will predominate in a give.n area, and of 
the completeness and probable duration of a change, once 
it has taken place. The extent of territory in which an 
established type will continue or in which a change of type 
is likely to occur is also indicated. 

4. In  some cases at  least they afford some warning of 
impending changes. 

5. If data were available promptly, the use of such 
maps in connection with the daily weather maps would 
help the forecaster to decide a t  the time of examining his 
synoptic charts whether the cyclones and anticyclones 
would follow the same paths as in the recent past, or be 
temporarily deflected to 0 t h  paths, or show a definite 
and persistent change of track and character. 

6. For the particular period studied they showed a long 
persistenc.e of type in Asia, somewhat less stable condi- 
tions in America, and frequent c.hanges of type in Great 
Britain and Europe. These conditions, as partially indi- 
cated in the intorduction, are more or less typical of these 
three continents. 
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