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1. INTRODUCTION

Many contributions have been made in an endeavor to
throw light on the problem of long-range weather fore-
casting. These contributions cover studies in & variety
of fields such as extraterrestrial influences involving the
Sun, the moon, and the planets; ice and snow cover;
Periodicities and recurrences; association of weather con-

1tlons in one region with subsequent weather in some
other region; strength of the trade winds; statistical
relations between weather in one season as indicating
weather of a subsequent season in the same locality;
Vt?lcanic dust; atmospheric ozone content; ocean currents;
ete.

All such relations must function through some operative
mechanism linked up with the general circulation of the
atmosphere. It is evident, therefore, that any sound and
satisfactory approach to a solution of the problem must
explain how some particular phenomenon operates on the
general circulation or is associated with the behavior of
the so-called centers of action (the permanent or semi-
Permanent HIGHS and LOWS).

In any event if we are to build on a sound basis, the
general physical principle on which the relation operates
should be set out, if possible.

The positions of the semipermanent HiGHS and Lows for
a particular season indicate quite plainly the position of
the average storm tracks for that season. The track
avoids the HiGHS and passes through the Lows. Exam-
Ination of world pressure and wind charts, charts 1 and 2,
for the months of January and July, respectively, will
make this evident. Enormous changes in the pressure
fields and general wind systems take place as we pass from
the winter to the summer season. The more stable parts
of this changing picture are the belts of high pressure with

axes about latitude 30° north and south, best established
over the oceans. Even in these, however, there is con-
siderable modification. Important changes take place in
the seasonal positions and intensities of the ocean high-

ressure areas of the Atlantic and Pacific, both in the
%orthern and Southern Hemispheres. It will be noted
that the continental HigHs of the winter season give place
to continental Lows of summer, particularly over Asia.
An examination of the pressure and wind systems from
month to month shows less marked changes. In spring,
however, in the transition period between winter and
summer, or in the fall, passing from summer to winter,
changes are quite important.

Instead of the normal charts, suppose we consider the
monthly pressure charts for particular years. These will
show differences in the intensity and position of the
permanent and semipermanent H1GES and Lows. Differ-
ences in intensity and position are both effective in causing
weather abnormalities in adjacent regions. For example,
let us take the North Atlantic HiGH with center between
the Azores and the British Isles. If this H1GH were south
of its normal position it would have the same effect on
temperatures of the British Isles as if the intensity of the
HIGH in the normal location had decreased. Other near-
by regions, like Madeira and the Cape Verde Islands,
would, no doubt, be affected somewhat differently.

If we could forecast the intensity and changes in these
centers we would be in a position to indicate in & general
way the more important characteristics of the weather in
areas surrounding the center of action.

In recent years synoptic weather forecasting has under-
gone a considerable change. Twenty years ago there were
relatively few telegraphic reports of kite and airplane
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Chart 2. Average pressure and wind chart for July.

observations, although we had a reasonable number of
pilot-balloon observations. In other words, forecasting
was primarily a two-dimensional problem. Following this
period, “isolated studies were made involving the third
dimension. At the present time, however, with numerous
upper-air observations by radiosonde received daily,
thereby permitting more thorough understanding of at-
mospheric properties and processes, forecasting has become
progressively more of a three-dimensional problem. Like-
wise, investigations in long-range forecasting have hitherto
been almost exclusively two-dimensional studies. It is
not surprising, therefore, that greater progress has not
been made in the solution of the problem. Especially
is this true since we are concerned with the general circu-
lation of the atmosphere, and only fragmentary upper-air
data exist. It is the conviction of the writer that no
important progress can be made with the general prob-
lem until we consider it from a three-dimensional view-
point. It seems quite evident that the next step will

be to undertake studies, imperfect though they may be

on account of availability of data, of the possibilities of
long-range forecasting in a three-dimensional aspect, some-
what similar to what has been done in the sgort-period
forecasts.

If we do not look on the problem as a three-dimensional
one, what explanation can we suggest for such correlations
as were found by Walker, Mossman, Bliss, Hildebrandsson,
and others? The part that what I have chosen with
some hesitation to call “inertia’ plays in our problem is
quite important. The term “inertia’’ by no means suffices
to convey the idea without further elaboration. Due to
some cause—whatever it is may be left to future considera-
tion—large masses of air, probably of ‘great horizontal
extent but of moderate depth, are set in motion. - Such
mass movements once started take considerable time to .

stabilize. For example, in the northeastern United States
in the spring of some years we have the frequent appear-
ance and persistence of cold-air masses from the Great
Lakes eastward to Newfoundland, giving rise to the type
of anticyclone that has been denominated the ‘‘Hudson
Bay mien.”” For such a condition there must be some
large-scale cause, possibly snow cover over northern and
northeastern Canada or excessive ice to the west of
Greenland.

Again in some years the pressure at Honolulu has
averaged about 0.10 inch below normal while the interior
of Alaska has averaged 0.20 to 0.40 inch above, as in
December 1916. In other years just the reverse is found,
as in February 1919 when the Honolulu pressure départure
was -+0.13 and the interior of Alaska —0.20 inch. Such
abnormal departures indicate abnormal mass movements
which, once started, require considerable time .for their
adjustment. In the above cases some general mass move-
ment has been initiated that affects an area extending
from the western coast of the United States to eastern
Asia. The impulse may have started in the upper air,
although many of them undoubtedly have their origin
in surface conditions, such as the prevalence of extended
snow or ice field or the migration of the latter to more
southerly latitudes. Such conditions persisting for an
considerable length of time would affect the %ensity of,
and the pressure gradients in, the free air. It is believed
that it is by mass movements at upper levels that such
influences are transmitted to remote regions. Otherwise
what effect should we expect between pressure departures
in South America, October to May, and the monsoon
rainfall in India, June to September following? ‘

The Indian monsoon rainfall is associated with the

revalence of ‘the southwest monsoon during the season
June to September. An examination of average monthly -



wind charts in Bartholomew’s or some similar atlas will
show that the monsoon covers a vast area extending
from the African coast in the region of Zanzibar on the
west to Sumatra on the east, and from 10° to 20° south
of the Equator to 20° north, the latitude of northern
India. In other words, there is a broad-scale movement
of air from June to September from the Southern Hem-
isphere across the Equator into the Northern Hemisphere.

owhere else in the world does a comparable flow from
one hemisphere to the other take place.

How does this enormous mass of air get back to the
Southern Hemisphere? Possibly by infiltration at the
surface through the medium of the migratory micas and
Lows, but such a mechanism seems quite inadequate in
this particular case. More likely the return of air to the
Southern Hemisphere takes place at levels considerably
above the surface. It seems that it would be simulta-
neous, or nearly so, with the invasion of air from the
Southern Hemisphere.

A feature that seems to have been overlooked in prac-
tically all long-range forecast investigations is the condi-
tions in the area for which the forecast is to be made at
the time of, or preceding the time of, making the forecast.
It would seem that such conditions would have an im-
portant bearing on the problem. Work of the kind done
by Reed, Weeks, Carter, Day, Beals, and others referred
to in section 2 (¢) shows how important precedent condi-
tions may be, especially when tge abnormality is large.

In any investigation of the long-range problem as a
threo-dimensional one, the data on which we will have to
work will be quite fragmentary. The idea suggests itself
that by consideration of the critical regions in which
marked changes in the general pressure field and general
wind circulation occur from season to season, we might
find data available either in the form of pilot-balloon
observations showing wind speed and wind direction, or
in the form of kite, airplane, or radiosonde observations
giving pressures, temperatures, and humidities in the free
air. From such observations it would seem that a start
could be made by studying conditions which precede
changes in the general pressure or wind fields. Probably
1t wiﬁ be impossible to End data available near our centers
of action, and to that extent conclusions will be imperfect.
On the borders, however, a long series of carefully made
cloud observations might serve in cases in which better
data are not available. An extension of this thought 1s
that we might employ indirect evidence where primary
evidence is not at hand. By indirect evidence is meant
something that will show the results of atmospheric
Processes on a large scale, such as barometric gradients,
or rainfall, or maximum temperatures, over some large
area. To this end some effort has been devoted to asso-
ciations of the rainfall of India with subsequent conditions
of rainfall and temperature in the United States. 1t will
be seen in section 7 that results thus far have not been too
encouraging, due perhaps to the fact that a number of
other factors should be considered and, secondly, due to the
remoteness of India from the United States and from the
center of action in the Pacific consisting of the North
Pacific anticyclone. We are not discouraged in this
investigation, however, and hope to pursue the matter
further by taking into consideration other factors. The
enormous flow at the surface, and at least to the height ot
the cumulus cloud level a part of which is the Indian
monsoon, should have far-reaching effects.

A suggestion was gleaned from a paper by Rossby pre-

Sented - at the ‘Kansas. City meeting of the American

eteorological Society in June 1938 entitled, “Isentropic

Flow Patterns in Relation to General Atmospheric Cir-
culation.” In this and another later paper be pointed out
that according to the laws of mechanics, anticyclonic eddies
should form to the south of the prevailing westerlies of the'
Northern Hemisphere and cyclonic eddies to the north of
it. It seems quite evident that the strength of the pre-
vailing westerlies would have an influence on the intensi-
ties of these cyclonic and anticyclonic eddies. No doubt
a study of the strength of the westerlies, as evidenced by
pilot-balloon observations in the United States, would
prove valuable in throwing light on subsequent weather
in the United States. In a still later paper given before
the American Meteorological Society (April 1939) Rossby
(1) associated differences between pressures on latitudes
35° and 55° N. with the position of the Aleutian Low.

He has also indicated informally that by following up a
suggestion of J. Bjerknes it is possible to indicate whether
the ocean high-pressure centers will be to the east or west
of their normal positions, depending on the strength of the
westerlies. If the latter are stronger than normal, the
center will be displaced to the east; and if below normal,
to the west. - :

Other investigators in long-range forecasting have used
the pressure differences between the Azores and Iceland as
a general index. Hepworth (2) and C. E. P. Brooks (3)
have used the strength of the northeast trades of the
Atlantic as a general index, and the present author some
years ago in an unpublished study used the resultant wind
direction and velocity at Honolulu as an index of the North
Pacific zigs. ;

Many inquiries received by the Weather Bureau
regarding long-range weather forecasting indicate that a
wide-spread interest exists in this field. Inquiries come
not only from individuals but from many firms and organ-
izations interested in a great variety of activities. Of
these, many show that some study has already been made
of the possibilities of making ‘“outlooks,” as well as of the
practical applications which a knowledge of the future
weather would permit. In many cases it is extremely
difficult to answer the inquiry fully and satisfactorily
because the literature is so widely scattered.  Therefore,
while not attempting to make the references exhaustive,
endeavor has been made in this publication to cover the
principal approaches that have been followed in attempts
to solve the problem. Many meteorologists are familiar
with the references, but we hope the latter will be of assist-
ance to those who have not had occasion to become well
acquainted with the subject and who desire to investigate
some phase of it.

2. PREVIOUS INVESTIGATIONS
MEANS OF APPROACH

. Looking at the problem in a broad way, there are two
general methods of approach, the deductive and the
inductive. )

In the deductive method we set up our premise based
on known physical principles and attempt to show that
such principles operate to produce certain future results.
For example, heavy ice winters in northern seas should
be followed by cold springs in northern latitudes. In
1931 a Weather Bureau committee on long-range forecast-
ing in its report was able to make only a limited number of
concrete suggestions in the deductive class. These
involved primarily ice fields, snow cover, and ocean cur-
rents. Owing to scantiness of data, particularly regarding
water temperatures, these suggestions were soon pxhausted, .
and possibility of further progress along these particular



lines at the time seemed small. Mention has already
been made of three-dimensional studies, especially as
related to the general circulation, and in this field there is
room for a great deal of work,

The second, or inductive method, leaves open a broad
field in which the chances of successful accomplishment
are far less certain but in which there are very definite
prospects of developing suggestions for deductive ap-
proaches. It is for this reason that the writer has been
interested in carrying forward a study of inductive nature
bearing on conditions over a territory so large as the
United States and so diversified as regards climate. Most
of the studies to which reference is made in this section are
of the inductive type.

1. Cycles and Periodicities.—Perhaps more effort has
been devoted to this topic than to any other. Shaw (4)
in his Manual of Meteorology lists more than 100 cycles,
ranging in length from a year up to 744 years. In addi-
tion, he gives a bibliography for the convenience of those
who may care to have more information regarding them.
Other cycles (8) or periods less than 1 year in length have
also been mentioned. The only cycles in weather that
are acknowledged by all investigators are the daily and
annual cycles, both associated with the sun. In others,
either the phase is so confused or the amplitude so small
that there is considerable uncertainty as to their reality.
On the whole they are not sufficiently reliable to serve as
a basis for prediction.

Most all of the cycles, according to the claims of their
advocates, have considerable variations as to period. For
example, the so-called Briickner cycle (6) ranges from a
minimum of 25 to 30 up to a maximum of 50 years or more,
the average being about 35. The same is true regarding
the variations in the spottedness of the sun, which has
varied from 7 to 17 years with an average of slightly over
11 years. In both cases the minimum value is about 30
percent less than the mean, and the maximum value
about 45 percent greater. What tolerance should
be allowed in such casesis not plain. Some latitude should
be permitted, but a variation of 30 percent or 45 percent of
the average period seems rather large. Of course, if the
law of variation of the length of the period could be
demonstrated, no difficulty would be involved even with
greater variations. So many periods have been claimed,
most of them of small amplitudes, that doubt is cast on
their reality. Further, different parts of a record yield
different elemental cycles which, if projected into the
future, do not persist.

Vercelli (7) originated a method based on the assump-
tion that the weather is governed by a series of waves In
the atmosphere which persist for a few weeks at least, and
then die away. He took a curve of the daily pressures for
8 period of about 2 months and analyzed the curve into
its component waves. He then projected these waves for
a week into the future, after which he combined them into
a single curve. 'This method met with unusual success for
a time, but with longer use did not live up to expectations.

In England, forecasts published by the Daily Mail in
1927 were based on 15 cycles, some of which were re-
garded as permanent and others evanescent. These fore-
casts, made by Lord Dunboyne, were described by
Cave (8).

In connection with cycles it seems logical to mention
associations of preceding seasons with some future season.
In this connection Wagner (9) showed a 16-year period in
the temperature difference between the summer and that
of the preceding winter at Vienna and other stations.
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Another novel-and quite interesting study was made by
Griboiedoff (10) who associated winter conditions in
Russia with temperatures of the following summer. He
found that when during the winter season the activity of
the Siberian anticyclone is characterized by a pronounced
positive departure in the region of the ¥0Wer Obi and
Yeniset, it is followed by a period of atmospheric activity
characterized by almost opposite departures. This phe-
nomenon may be repeated several times, constituting an
enormous oscillation of the atmosphere. He therefore
separated the data for the season into these two groups,
and found that when the greatest oscillations in winter
occur in the north, the following summer will be warm;
but when the greatest winter oscillations occur in the
south, then the following summer will be cold. Attempts
have been made to adapt this idea in the United States
but results have not been satisfactory. Besson (11)
found a correlation between July temperatures at Paris
with April temperatures 7 years later.

Douglass, A. E. (12) has associated the width of tree
rings with occurrence of past rainfall. The recurrent
periods of excess or deficient rainfall do not as a rule occur
in fixed cycles.

Keen (13) by means of tree rings, arrived at an index of
ancient climatic history of Oregon back to the year 1268.

A bibliography on tree rings was published by the United
States Department of Agriculture in 1935 (14).

Weickman’s (15) investigations indicated that at times
the barograph trace had “points of symmetry,” that is,
points representing dates at which the pressure, and in-
ferentially weather, fluctuations preceding the date are
similar to the fluctuation following the date but in the
reverse order.

Berlage (16) has called attention to apparent 3-year and

7-year periods in connection with the monsoon rainfall of
Java and has discussed the possibilities of a cause for these,
with a relation to conditions off the west coast of South
America.
2. Extraterrestrial influences.—Many writers have sought
to establish a connection between terrestrial weather and
extraterrestrial influences. The sun, the planets, and the
moon have been the chief objects of attention.

Sun spots: The spottedness of the sun, the period of
which averages slightly more than 11 years, has been
investigated extensively but no one has been able to sug-
gest the mechanism by which a change in spottedness
would affect our weather. Further, the relations that have
been demonstrated between sun spottedness and our
weather have been small and of a very general character.
Koppen’s early work was followed and supplemented by
that of Mielke (17) who showed that a curve of sunspot
numbers and the curve of earth temperatures oppose each
other in a general way in the sense that the fewer the sun-
spots, the higher the temperatures, with, however, puzzling
discrepancies in a number of places. Although the dis-
crepancies are marked, the agreement in the curves is
sufficient to suggest that there 1s some sort of apparent
connection between sunspots and atmospheric tempera-
tures. However, it should not be supposed that the rela-
tion is sufficient to employ as a basis for predicting. The
amplitudes of the temperature effects are small; and indi-
vidual stations and individual years do not always con-
form to the rule. The relation is most pronounced in the
Tropics.

Henry (18) has discussed the sunspot period as related
to temperatures in the United States, and finds some
indication of a connection between 1870 and 1921, but
not before 1870; Alter (19) has made a similar investiga-



tion of rainfall in different regions by means of the
periodogram, and found little evidence of the 1l-year
period. :

A more detailed treatment of the sunspot period in its
relation to terrestrial weather throughout the Northern
Hemisphere was undertaken by Baur (20) by use of
harmonic analysis. :

Solar Radiation.—Relations between values of solar
radiation and certain phases of weather have been
pointed out by Abbot (21) and Clayton (22). The rela-
tively short record of solar radiation values as well as its
broken character due to lack of satisfactory observations
(23-24) seems to introduce serious doubts as to the
reliability of conclusions drawn by the authors. Solar
radiation observations are now being reworked for certain
days when the so-called short method was employed and
any final conclusions will have to await the completion
of this work. Periods of about 27 days, corresponding
to the solar revolution, have been advocated by W. F.
Carothers and others in connection with weather changes,
particularly cold waves, but satisfactory proof is lacking.

* The Planets.—Numerous attempts have been made to
relate one or more of the planets with terrestrial weather.
This might more properly be discussed under cycles but
we have preferred to reserve it for treatment here. In
passing it may be stated that some investigators have
attempted to explain the occurrence of sunspots by the
positions of the planets, due either to gravitational or
electrical action. The average sunspot period of 11.2
Years is quite close to that of Jupiter (11% years), and it
would seem at first glance that by a judicious combination
of Jupiter with some interior planet, a synodic period
closely approximating the sunspot period could be worked
out. Several attempts bave been made along this line.
One that has recently come to our attention by William
A. Luby entitled ““Planets and Sunspots” is found in
Popular Astronomy, Volume XLVIII, No. 10, December
1940. In this paper it is pointed out that precessional
action of the planets on the sun disturbs the solar equilib-
rium in such a way as to explain the occurrence of sun-
Spots.

are on opposite sides of the sun. The polarity of the spots
18 reversed at intervals averaging a little more than 11
Years, which has led to a search for a 23-year cycle.

Many different combinations of planets have been

compared with weather in different parts of the world,

but without satisfactory results.

3. Relations between different parts of the world.—There

eing no clear indication of the mechanism through which
Some extraterrestrial influence might operate to cause
abnormal weather on our earth, such as a cold winter
In the northeastern United States and at the same time
8 warm winter in western Europe, most investigators have
concluded that we have on our terrestrial sphere, and in
1ts oceans of air and water, factors sufficiently effective
to explain all the weather including not only the dail
and weekly weather changes but probably most, if not, all,
of the seasonal and longer-period variations of weather
as well. Even with a steady intensity of solar radiation,
especially in the longer wave lengths, the distribution
of land and water surfaces, the variations in intensity
and location of the major warm and cold ocean currents,

© seasonal interchange of air between oceans and.

continents, the changing distribution of snow and ice

elds, and the rotation of the earth with the annual
. ch&nges in declination and distance of the sun provide
Sufficiently varying influences to account for the changes
that take place in our weather.

Sanford (25) has called attention to an apparently:
greater spottedness of the sun when the earth and Venus

For these reasons we are urged to the conclusion that
the most fruitful field in which to search for clues is on
the earth itself. We have been led therefore to make
the survey described in this publication in the hope,
not of completely solving the problem, but of pointing
the way to or offering suggestions for a partial solution
of 'a problem that has defied some of the best meteor-
ological minds.

It will not be amiss to invite attention to the works
of investigators who have labored in this field. These
include Hoffmeyer (26), Blanford, Teisserenc de Bort,
Hann, Meinardus (27), Peterson, Hildebrandsson (28),
the Lockyers (29), Okada (30), Hessling (31), Mossman,
C. E. P. Brooks (3), Exner (82), Shaw (33), Wiese (34),
Walker (35), Bliss (36), Braak, Boerema (37), Groissmayr
(38), and many others. Apparently the earliest work
in this field was done by Hoffmeyer 1n 1878, who pointed
out the relation between pressures in the North Atlantic
Ocean and simultaneous weather in western Kurope.
Hildebrandsson in 1897 called attention to the “seesaw’’
or opposition between pressures in Argentina and those
in India. The Lockyers in 1909 made this ‘“‘seesaw’’
the basis of a classification of pressures over the world
according as they oscillated with India or with Cordoba
in Argentina. In their investigations (29) semi-annual
values were employed. Later, Walker (35) in 1924
employed correlation coefficients, using quarterly values
of pressure, temperature, precipitation and river floods
at 32 centers distributed over the world.

The main conclusions reached by Walker are that there
are three big swings or surgings: (1) The North Atlantic
oscillation of pressure between the Azores or Vienna on
the one hand, and Iceland or Greenland on the other;
(2) the North Pacific oscillation between the ocean-high
pressure belt and the winter depression near the Aleutian
Islands; and (8) the southern oscillation, mainly between
the South Pacific and the land areas around the Indian
Ocean. Of the three oscillations, the South Pacific is
more far reaching in its influence than the others. From
his tables of correlation coefficients, he found that Port
Darwin (Australia) has no less than 76 significant re-
lations with other places, of which 32 are with subsequent
seasons. - He concluded, therefore, that pressure in the
neighborhood of Port Darwin seems to exercise more
control over other regions than any other world factor,
He further points out that, although it may be some time
before we learn the processes by which nature effects
these enormous oscillations, and the relation found must
in general be regarded as empirical, there is no reason
why it should not be utilized when possible for seasonal
forecasting. The facts of the southern oscillation have
been utilized in predicting the rice crops of Japan (30)
and the Java rainfall (39). Tables have also been pre-
sented by Bliss (86) showing relations between Nile
floods on the one hand and Dutch Harbor (Alaska)
temperatures, March-May; Samoa temperatures, Decem-
ber-May; and Port Darwin pressure March to May,
on the other.

The most interesting results have been achieved in
India, where a formula devised in 1908 was revised in
1919 and 1924. The results of these three formulae
have been analyzed by Montgomery (23-40); the analysis
shows poor results in the later years. In reply Walker
(41) has pointed out that the 1924 formula was dis-
carded in 1934, and the forecasts promulgated in a more
logical form.

xner (32) in 1924, using correlation -coefficients,
associated pressures and temperatures at 75 stations
throughout the world with pressure at Stykkisholm



(Iceland). Iyer (42) has also suggested a formula for
the monsoon rainfall of Siam.

In many cases the selection of the remote stations has
been hit or miss. However, several investigations have
been quite systematic and complete as, for example,
those of Lockyer, Exner, and Walker.

In Lockyer’s studies attention was focused on India
and Argentina, in Exner’s work on Iceland, while India
was the principal focus in Walker’s 1924 work. The
latter worked out and published cross-correlations, giving
suggestions for future studies by others. So far as the
United States was concerned, however, Walker used
only two stations, i. e., Charleston, S. C., and San Fran-
cisco, Calif., neither of which is representative of any
considerable area. All such studies involve an enormous
amount of detailed and painstaking labor but it is only
what confronts any investigation in this field.

Unless a systematic canvass of the whole situation
is made, the chances of success are small and the results
achieved will be uncertain, due to the fluctuations of
sampling.

Suggestions for indicating the rainfall of portions of
Australia also have been given by Walker (43).

Temperatures in the South Orkneys, April-November,
have been associated with rainfall at various places in the
Argentine 3 to 4 years later in an inverse sense by
Hessling (31). He has also found positive correlations
2% vyears later.

Nakashima (44) has studied the prediction of January
temperatures in Shantung, China, using the pressure in
October at Tientsin and the latitude of the high pressure
center in October, whether north or south of latitude 40°,
He intimates that the relation does not operate when
sunspot numbers in October are less than 10.

Hutimoto (45) has discussed methods of forecasting
weather and temperatures, using certain numerical values
calculated from pressure gradients for the month of
November.

Braak, Berlage (39), and Boerema (37) have discussed
the possibilities of making monsoon forecasts for western
Java. In these studies three precedent local factors are
used. On account of o number of failures that have
resulted from the formula developed, it has been necessary
to take into consideration other factors; and a cycle
factor of 3 and 7 years associated with the warm current,
El Nino, which occurs in northern Peruvian waters, has
been considered.

Chang-Wang Tu (46) has shown an association between
rains in China and increased activity in the southern
oscillation. :

In the Meteorological Report (47) for southern Rhodesia
a formula is given for indicating the seasonal rainfall
based on Nile flood, August to September, Rio de Janeiro
pressure, August to October, Mauritius temperature, Octo-
ber to November, and Bulawayo minimum temperature
June to July. The multiple correlation coefficient is 0.77.

In 1932 Bliss (48) and Walker pointed out three im-
portant oscillations, the North Atlantic, the North Pacific,
and the Southern osecillations. Based on the ‘‘seesaws”
that exist in these regions, indices were worked out that
will be discussed in more detail in section 6. ,

Wagner (49) has shown that in considering 10-year
averages, there appears between different decades sys-
tematic differences in pressures, temperatures, annual tem-
perature amplitudes, and precipitation wilich, in his
opinion, permit the inference of changes in the general
circulation as a whole and make it appear probable that
those changes have their cause in changes of solar radia-
tion. Baur (50), however, points out that numerical

comparisons between the changes found by Wagner in the
10-year mean values and the anomalies that we encounter
in the monthly means show that such important differ-
ences exist as to make it appear doubtful that these
anomolies which determine the actual character of the
weather are caused chiefly by exterior influences and not
by inherent conformity to the law in the individual
current systems,

Another field, involving relations between wind condi-
tions over the oceans and weather, has also received
attention. C. E. P. Brooks (51) associated the seasonal
distribution of pressure over the North Atlantic Qcean
and western Europe with (1) the strength of the northeast
trades 9 to 12 months before (2) the strength of the south-
east trades 12 months before, (3) the strength of the
northwest winds between Newfoundland and southern
Greenland which govern the strength of the Labrador
current, and (4) the amount of ice in the east Greenland
current and in the neighborhood of Iceland. Shaw (33)
pointed out a remarkable similarity between annual varia-
tions of velocities at St. Helena, and the annual variation
of rainfall in southwestern England of the following year.

On the subject of relations connected with ice fields,
Wiese (34) showed contemporary relations between Bar-
ents Sea ice and temperatures over neighboring land areas,
some of which gave correlation coefficients of —0.80. The
influence extends for some distance, as indicated by a
coefficient of —0.58 at Warsaw, and —0.60 at Visby. He
also worked out a multiple correlation coefficient of 0.71
between the position of the trough of low pressure off
the coast of Norway in January and February and the
ice in the previous year in Barents Sea, with the rainfall
in April and May in central and eastern Russia.

The ice conditions in Barents Sea have been found by
Wiese to depend on a number of antecedent conditions
extending at least as far south as the Equator. The re-
lations brought out by Wiese suggested to E. H. Smith
(52) investigations which showed that a high correlation
existed between the amount of field ice in northern waters
and the number of icebergs south of Newfoundland, with
a, coefficient of -+0.87. i(e found also a correlation co-
efficient of —0.62 between the number of bergs and the
ressure difference between Belle Isle and Ivigtut (Green-
and) combined with the deviation of the pressure from
normal at Stykkisholm during the period December to
March. A coefficient of 40.60 was also noted between
the number of bergs and the pressure difference Bergen-
Stykkisholm during the period October to January in-
clusive—December being given double weight.

Brooks and Quenelle (53) have discussed the effect of
Arctic ice on subsequent pressure distribution over the
North Atlantic and western Europe. It is impractical to
mention numerous other contributions of this particular
type.
yz. Ocean temperatures.—The effect of ocean tempera-
tures on the climate of coastal regions is recognized by all
students of climatology. dJust exactly how changes in
ocean temperatures are brought about and how such
changes affect weather as distinguished from climate is a
more complicated question. It has been pointed out that
the speed of the trade winds affects the water temperature
by blowing away the surface layers and causing some up-
welling of the cooler water from below. Such results are
well marked along coasts, on-shore winds being attended
by warm surface water along the shore, and off-shore
winds causing cold surface waters. The use of ocean
temperatures as a basis of relation with subsequent
weather is often coupled with the strength of the winds
over the oceans or barometric gradients over the oceans.



A work by C. E. P. Brooks (8) is probably the most com-
Prehensive discussion of the subject; he summarizes the
results as follows: -
- (1) The surface temperature of the North Atlantic
Ocean between Florida and Valencia has a positive cor-
relation with synchronous pressure over the area Valencia,
ergen, Berlin, and the Azores, but & negative correlation
with pressure at Jacobshavn and Stykkisholm; (2) the
Pressure at Jacobshavn has a positive correlation with the
northeast trade winds 4 months before, this relation not
being due to the influence of the Gulf Stream; (3) the
surface temperature of the North Atlantic has a positive
correlation with the northeast trade winds 12 months
before, this relation being due to the influence of the Gulf
Stream; (4) the surface temperature has a negative cor-
relation with the northeast trade wind 15 to 21 months
before; (5) the correlation between the pressure in western
Europe and the North Atlantic and the strength of the
northeast trade wind 12 to 21 months before is generally
small but the coefficients usually have the signs to be
expected from relations (1), (3), and (4); that is, pressure
at stations in the area, Valencia, Bergen, Berlin, and
Azores tends to have a positive correlation with the north-
east trade wind 12 months before, and a negative cor-
relation with the northeast trade wind 12 to 21 months
before. (6) The surface temperature of the North At-
lantic has a positive correlation with the velocity of the
southeast trade wind 12 to 21 months before, this relation
being due to the influence of ~the Gulf Stream. (7)
Pressure at Valencia, Patis, Berlin, and Ponta Delgada has
a positive correlation with the velocity of the southeast
trade wind 15 to 21 months before; pressure at Jacobshavn,
Stykkisholm, and Vardo has a negative -correlation with
the velocity of the southeast trade wind 12 to 21 months
before. (8) The surface temperature of the North At-
lantic and the pressure at Ponta Delgada have a positive
correlation with the Bermuda-Charleston pressure differ-
ence 3 to 9 months before and-15 to 18 months before.
(9) The surface temperature of the. North Atlantic has a
.lsbositi_ve correlation with the Bermuda-Sydney (Nova
Scotia) pressure difference 3 months before; the pressure
at Ponta Delgada has a small positive correlation, and
pressure at Jacobshavn a small negative correlation with
the Bermuda-Sydney pressure difference 3 months before.
(10) The pressure in western Kurope and the North
Atlantic (except the Azores) has a negative correlation
with the pressure difference 3 months before between the
point 50° N..20° W. and Vestmanno (Iceland). At the
Azores the correlation is positive. o
Considerable work of a similar nature has been done by
others, among them, Mecinardus (26), Hepworth (2), C. F.
Brooks (54), and Helland-Hansen and Nansen (55).
McEwen (56) and ‘Gorton (57) have shown a relation
between water temperatures at Ladolla, California,
August-October, with precipitation of the foilowing rainy
season at six stations lying in the region between Los
Angeles and San Diego. Predictions have been right as
to sign in the gréat majority of cases but there has been
considerable ‘discordance between the magnitude of the
actual and the’ Predicted departures. Further, the
relation holds only for a limited region in southern
California.. ‘ ‘
.- Prior to 1926 minor attention was given to water tem-
peratures except near the surface. The account of the
German scientific voyages which was published by
Schott (58), of the Deutsche Seewarte, was discussed by
Walker (59). - The latter calls attention to the importance
of taking into account aspects of the:oceanie circulation
other than the surface temperatures. It is pointed out

that the distribution of temperature indicates clearly that
the surface winds have little or no effect at a depth of
200 m., and inasmuch as the general circulation of the
ocean extends to depths of over 3,000 m., it would appear
that widespread differences of density, not surface winds,
provide the greater part of the motive power for that cir-
culation. Variations in salinity have more effect on
density than variations in temperature; in other words,
saltiness under prevalent congitions makes the water
heavier than coldness. The effects within the topmost
100 or 200 m, are, however, vital in the control of air
temperatures. As far as seasonal variations are concerned
there is abundant evidence of the importance of a knowl-
edge of ocean conditions. Thus, in the very place where
the Swedish expedition vessel Antarctic was compressed
by the ice in the summer of 1903, an Argentine lightly-
built vessel moved unhindered in the following spring,
meeting no ice. The northern limit of ice in the antarctic
may sway backward and forward over 1,500 km. (nearly
1,000 miles). Similar changes occur in the arctic regions,
where the limit of ice may travel many hundreds of miles
in an east-west direction. Thus, 1892 was comparatively
ice-free, but 1882 was badly ice bound.

Some seasonal variations may be explained by variations
in temperature of a local current that spends some months
in passing from the controlling to the controlled station;
but variations in activity of the general oceanic circulation
will be much more far reaching and important. An ab-

normally severe season in the antarctic may produce colder

currents in the ocean depths, as well as at the surface,
and, when this water rises to the surface near the Equator,
it may affect temperatures there many months afterwards.

TOOLS EMPLOYED

A number of different methods have been employed in
investigating the possibilities of making long-range weather
forecasts.

-In the earlier investigations comparisons between
groups of data were made In very simple ways, either by
charts or by tabulations, but as time progressed more
rigorous and more searching methods were utilized: .

1. The periodogram; machines.—The periodogram of
Schuster (60) served to discover hidden periods. Alter
(61) has also used the correlation periodogram.

Machines have been constructed to analyze data for
periods, such as the harmonic analysers to be found at
several of our universities, and the calculator developed by
Abbot (62) for unscrambling hidden periods; Douglass
(12) has developed an ingenious apparatus called a “cyclo-
graph” for determining whether a series of data shows
periods or cycles.

2. Statistical.—Ordinary harmonic analysis has also

been employed to discover periods as, for example, by
Brunt (63).
- In discussing trends in precipitation Streiff . (64),
Schuman (65), and others have utilized the principle of
moments and mass curves to investigate the possibilities
of forecasting future trends in precipitation.

Some have employed tabulations of two or more groups
of data, the results being expressed in general statements
of relations without attempting to express them in a
mathematical way. Still others have used graphs such as
histograms and similar diagrams, as well as curves to show
alleged relations. Tabulations and groupings into fre-
quency distributions, etc., with the aid of the mean, the
median and the mode have all aided in presenting numeri-
cal facts for more searching study and consideration.
Conclusions by different investigators based on a com-



parison of the same tabulations and curves may show
differences in interpretation, so that some more rigorous
and precise method was desirable.

3. Correlation coefficients.—To secure a numerical index
of relations that is free from any bias on the part of in-
vestigators in estimating associations between two groups
of data, the correlation coefficient is used. In its simple
form it measures the degree to which variations in one
series of data, called the dependent variables, can be
expressed as a linear function of the variations of another
series called the independent variables, Further develop-
ments permit the calculation of coefficients for the ex-
pression of the dependent variables as a curvilinear funec-
tion of the independent variables. When several inde-
pendent variables are used the process is called multiple
correlation. Methods of caleulation of the various forms
of correlation coefficients, including simple, multiple,
curvilinear and partial, can be found in any standard text
book on statistics. For readers of the MoNTHLY WEATHER
REevIEW a simple exposition of the correlation coefficient
is given by Marvin (66). For multiple correlation which
involves a great deal of tedious work, as well as for other
types, so-called machine methods, as described by Wallace
and Snedecor (67), may be utilized. Also ‘‘graphical
correlation,” as described by Bean (68), will be found use-
ful in shortening the work.

When a large number of correlation coefficients are to
be obtained, the work of computation can be reduced by
adjusting the departures to the standard deviation of
/20, as suggested by Walker (69) or by grouping the data
1(1%16(; about 30 classes by division, as suggested by Dines

The statistical and practical significance of correlation
coefficients requires some discussion. R. A. Fisher (71)
has led in the development of significance tests, especially
where the values are obtained from small samples, and his
work should be consulted. A fundamental factor which
is often overlooked is that the true correlation between
two series may not be the same as the correlation obtained
from the samples or part of the series which may be at
hand. Subsequent years may increase or decrease the
value of the coefficient, and hence its usefulness as an
indicator for forecasting the dependent variables. If a
given regression equation continues to express the rela-
tions between the variables, it is possible to calculate the
probability of the correct sign of departure based on a
given correlation coefficient. Since the probability of the
same relation being maintained is less when more inde-
pendent variables have been used, and is less the shorter
the series it is based on, these factors should be considered
in applying such calculations. Table 1 gives the prob-
ability that the departure estimated by the regression
equation will have the same sign as the actual departure
for different values of true normal correlation.

TasLE 1 (72) .—-—Probabilif}/ '_;f correct sign with correlation coefficients
iffe

of rent magnitudes
Correlation | Probabilityof [| Correlation | Probability of
coefficlent correct sign coefficient correct sign
0.00 0. 500 0.55 0. 636
.06 . 518 .60 . 706
10 .532 .66 725
16 548 .70 747
20 . 564 .75 770
. 581 .80 795
30 . 597 .86 823
35 .614 .90 858
40 . 631 .95 . 899
45 . 849 1.00 1.000
. 667

Walker has stated that a forecast or foreshadowing of
the sign of the departure based on a regression equation
should not be issued unless the chance of success is at
least 4 to 1. Since the probability of success will be greater
the larger the indicated departure, it is possible to calcu-
late limits outside of which there is a given probability of
success in indicating the sign of the departure. Table 2
shows (1) the departure that should be indicated in
terms of the standard deviation of the dependent variable
in order to have a 4 to 1 chance of success in indicating
the correct sign of departure, and (2) the percentage of
cases in which it will be possible to make such a forecast
with given values of the true normal correlation. Here,
again, it must be remembered that the correlations ob-
tained from the available data may not continue. In
the table, 7 is the correlation coefficient; & equals 4/1—7;
and .842 1s the factor required when expectation of success
is to be 4 to 1.

TABLE 2.—G@iving probability that with a given value of r, it will be
possible to make a forecast with a 4 to 1 chance of success

Dheparture.tlziait
ga &%’%}’?J;?resi Percentage of
sion equation in cas&s v%rxi!lﬁ)hmh
r terms of the 33ibl ?
s't;?nda;'(tlhde(‘i"a' moke such
on of the de-
pendent variable forecast
(842 kfr)
0.10 8.38 0
.20 4.13 . 00004
‘30 2.68 . 0074
.40 1.93 - 054
150 1.458 14
55 1.278 20
60 1123 2
65 L9845 32
70 .8589 39
/] .1n 46
'80 .6315 63
.85 .6220 .60
1.00 ) 100

If a still more conservative rule is desired, table 3
gives similar values for a 5 to 1 chance of success.

TaBLE 3.—Giving probability that with a given value of r, it will be
possible to make a forecast with a & to 1 chance of success

Bttt
should be indi-
cated by resres- fagggeﬁt;‘v 012{1
sion equation in it will be
r terms of the pOSS]ble to
standard devia- make such &
tion of the de- foracasct
pendent variable
{967 k/r)
0.10 9,62 0
.20 4,74
30 3.08 002
.40 2.22 026
.50 1,67 095
.60 1.29 197
.70 . 988 .324
.80 . 726 .468
.90 .468 .640
.00 [] 1,000

Determination of the significance of the correlations in
the present study is complicated by the fact that the
highest correlations have been chosen from a very large
number. We know that in any series of measurements
varying according to the ordinary exponential law of
errors, the probable value of the largest of the departures
will be several times (73) the value of an average depar-
tureselected atrandom. Similarly, correlation coefficients



between samples of pairs will fluctuate about the true cor-
relation between a very great number of similar pairs.
Thus, the correlations we pick out because they are high
may be due only to such sampling fluctuations or may be
close to the true correlation, 1. e., real. The only test is
in actual forecasting or in the determination of a physical
basis for the correlations.

Walker warns against the use of changes from observa-
tion to observation, or year to year, instead of using the
actual values. The correlation coefficient may be dis-
torted due to trends in the series,.either in the same or
opposite directions. Experience shows that on the one
hand the magnitude of such trends is occasionally consid-
erable and on the other hand that there is little causefor
believing in their reality. In any case, we are interested
in the agreement between year-to-year variations and such
trends should be removed, whether they are artificial or
real. This can be done by eliminating the straight line
trend as shown by Brooks (74) and. as illustrated in sec-
tion 4. Unfortunately time has not permitted the
correction for trend in all series of the present study.

In searching for new factors to add to a regression equa-
tion to account for some of the unexplained variability, it
may be useful to compute the ‘“‘error” series, i. e., the
series of differences between the computed and actual
values. Any new factor (75) which is related to the error
series will improve the equation and not merely duplicate
the part of the variation already accounted for by the
other independent variables. Series which show a useful
correlation with the error must contain fluctuations of the
principal series which do not appear in the regression
equation and, even if the correlation with the principal
series is small, they will form a useful addition to the
equation; on the other hand, series with a high correlation
coefficient with the principal series but a poor connection
with the error are useless because the fluctuations are al-
ready contained in the equation. Correlation of the
“error” may therefore serve two useful purposes; first, as
a guide to the rejection of apparently suitable factors and,
secondly, as a guide to the selection of what might other-
wise appear to be useless factors. Further, it will be
obvious that a small factor having very little connection
with the remainder of the factors improves the equation
to a greater extent than a large factor closely related to the
remainder. It is a matter of experience that large factors
are so closely interrelated that after a certain point is
reached little or no improvement is obtained by the
addition of such factors to the equation.

Chapman (76) in the Computers Handbook, has given
& collection of correlation coeflicients extracted from
meteorological papers.

REELATIONS BEARING ON WEATHER CONDITIONS IN THE
! UNITED STATES

A number of associations have been suggested by differ-
_ ent writers, bearing on temperature and precipitation
conditions in this country. While these are of fragmen-
tary nature they will here be summarized, not as associa-
tions thoroughly established or with assurance that they
can be used as a basis for a forecast, but rather as sugges-
tions for further studies along these or similar lines,
Bliss (77) has given four rather useful correlation co-
efficients bearing on winter temperatures for Central
North America based on. previous conditions over the
Indian Ocean, as follows: Pressure at Mauritius, June—
ugust, a correlation of +4-0.40; temperature at Batavia,
September~November, a correlation coefficient of +0.54;
the Nile flood, June-August, —0.40; and Indian rainfall,
324540—41——2

June-August, —0.46. He also found a relation (78) with
the rainfall in the West Indies June—December, as indi-
cated by Central Siberian pressures March, April, and
May, Charleston, 8. C., pressure March, April, and May,
and St. Vincent temperature March, April, and May,
giving & multiple correlation coefficient of 0.69.

Clayton (79) pointed out a simultaneous relation be-
tween annual river stages of the Parana Riverat Rosario
(Argentina) and annual precipitation in the United States
between longitudes 80° and 110°, with correlation
coeflicient of +0.71.

Since Schostakowitsch found that over the Indian-
Australia region, temperature and pressure varied to-
gether, while precipitation varied in the opposite direction,
Groissmayr (38) added Indian temperature and pressure,
and Batavia and Egypt pressures, as well as weather
conditions of Argentina which have long been associated
with other Indian monsoon indicators. He says that
pressure and temperature of India prove more influential
than the monsoon rains of India.

Groissmayr has contributed a number of correlation
coefficients. He has found a multiple correlation coeffi-
cient of 0.81 between winter temperature at Winnipeg
and January to October pressure at Nagpur (India),
July to October temperature in India, January to October
rainfall in India, and Janusry to July temperature at
Goya (Argentina) (38). He also found that the winter
temperature in Manitoba is an indicator for the following
spring temperatures for the Lake region and the North
Atlantic States (80). He also related the precipitation
at Charleston, S. C., with the Nile flood and the Azores-
to-Iceland pressure difference (81). In addition he found
a relation (82) between fall temperatures in the eastern
United States, and March, April, and May pressures at
Cairo (Egypt) in the spring and with May pressure in
Argentina., Groissmayr (83) has shown that the best
precedent condition for a hot summer in Missouri are
cold springs in Alaska, a mild May in the northwestern
United States and Canada, and a dry May in Colorado
and Missouri. The multiple correlation is 0.70. He
pointed out also a relation (84) between May pressures
In Argentina and temperatures of the following autumn
at certain stations in the central and northeastern United
States.

Weber (85) has indicated an apparent relation of inverse
character between Alaskan pressures in October and
temperatures in November and December in the eastern
United States. :

In 1931 a letter from Everett L, Mayhew called to our
attention a relation between November storminess at
Vineyard Haven, Mass.,, and the temperature of the
following winter, in the sense that stormy Novembers
were followed by cold winters. To check this relation,
November temperatures in New England, which would
vary in a similar way to storminess, were compared with
the mean temperature of the winter months, December,
January, and February, immediately following, with the
result that in 65 percent of the cases a positive relation
was found to exist.

Walker (86) has worked out correlation coefficients
between pressure at Charleston, S. C., and preceding
conditions at a number of foreign stations. He has found
a multiple correlation (87) of 0.72 between winter tempera-
tures in southwestern Canada on the one hand, and
precedent Honolulu and Port Darwin pressures, monsoon
rainfall of India and temperature at Madras on the other.
For winter temperatures in northwestern Canada he
found a ,multipf; correlation coefficient of 0.72 with
Honolulu pressure, South America pressure, Zanzibar
pressure, and Port Darwin pressure.
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Reed (88) has called attention to a number of relations
bearing on temperature and rainfall in Jowa and adjacent
States associated with precedent conditions in the same
area. It is pointed out that, while these relations hold
for Iowa and a few of the neighboring States, they gradu-
ally diminish in somewhat regular zones outside this area.
He finds that June temperatures have a correlation of
+0.56 with the combined mean temperatures of July,
August, and September; also June temperatures have a
‘correlation with July rainfall of —0.49. In an unﬁmb-
lished manuscript he finds that a wet September follows
warm January, May, and July: When February, March,
and April are dry they are followed by a cold September
and vice versa. He also found (89) that when June is
exceptionally warm, the following May, 11 months later,
is likely to be warm, and drier than normal. 'The sequence
was found to be stronger in Minnesota. The same rela-
tion applies almost as well at Honolulu.

French (90) has published a graph showing March
temperature departures and rainfall departures of the
subsequent rainy season in San Diego, Calif. The graph
indicates that in 64 percent of the cases covering a period
from 1852 to 1925, departures were of the same sign;
and Los Angeles for the period 1878 to 1925 shows the
same sign 74 percent of the time.

H. F. Alciatore, (91) former meteorologist at the San
Diego office of the Weather Bureau discovered rather
interesting alternations of 10 and 20 years in the rainfall
records at that station. The 10-year periods 1846-56,
1876-86, and 1906—16 all averaged above normal while the
20-year periods 1856-76, 1886-1906, and 1916-36 all were
below normal. ‘

Blair (92) has related autumn temperatures in the Mis-
souri and Upper Mississippi Valleys with spring pressure
departures at Nome, Alaska, and the South Orkneys,
obtaining a multiple correlation cocfficient of 0.76. Fur-
ther, he correlated winter temperatures in district No. 5
(the Plains States) with the preceding summer pressures
at Honolulu and autumn pressures at Dutch Harbor,
obtaining & multiple correlation coefficient of 0.64. For
spring temperatures in district No. 5 he used the previous
summer pressure departures at Midway Island and at
Lagos (Nigeria), obtaining a multiple correlation of 0.78.
Finally, for summer temperature he used pressure depar-
tures of the previous winter at Tokyo and the previous
autumn at Rio de Janeiro, obtaining a multiple correlation
of 0.60. :

An unpublished study of temperatures at Chicago was
carried out by W. P, Day. He found in a period of 60
years that temperature departures of 47° or more occurred
in January in 13 years, which were followed in 12 cases by
departures of the same sign in February, A similar
relation was found between® December and January but
in slightly less degree. He pointed out that the results
indicate that the major weather controls, whatever they
may be, exert influences over periods long enough to affect
2 consecutive months. The closer relation between Jan-
uary and February as compared to December—January is
probably due to the existence or nonexistence of a snow
cover in January having a carry-over influence on Febru-
ary temperature.

J. R. Weeks (93) has pointed out that when March
rainfall at Baltimore is below normal the probabilities are
2 to 1 that April precipitation will also be below normal.
Other studies of the 114-year temperature record at Balti-
more indicated that a winter departure of temperature
whether plus or minus will be followed in 52 percent of
the cases by a summer temperature of the same sign.  If
the mean winter temperature was 5° or more below normal
it was followed in every case by a summer with below-

normal temperatures. With winter temperatures 4° or
more above normal, the following summer was above
normal in 78 percent of the cases. Similar relations were
found in studying the long temperature record at Phila-
delphia. Further, he found in connection with the Balti-
more record that marked temperature departures in
January were followed by temperatures of the same sign
in July in 80 percent or more of the cases. The relation
between winter temperatures and summer rainfall was
not impressive.

Patterson (94) has discussed the relation between water
temperatures in the Pacific and their effects on winter
conditions in western Canada.

Harry G. Carter, in an unpublished manusecript, has
shown a relation between Idaho June temperature of
1 year with the temperature in May in the succeeding
year. In all cases studied with temperature departures
of 4° or more below normal in the month of June, the
succeeding May was cold.

Beals (95) has pointed out that, when the winter snow-
fall in the North Pacific States is light and disappears
early in the season, the forest fire hazard is greater than
when the winter snowfall is heavy and does not disappear
until late in the season. Likewise that over a considerable
region extending from Portland, Oreg., to the Upper
Mississippi Valley, the effect of light winter snowfall is
reflected in high spring temperatures, principally in the
months of March and April; and below normal precipita-~
tion and heavy winter snowfall with low spring tempera-
tures and precipitation above normal.

Henry (96) has investigated the relation between
Aleutian Island temperatures in the late summer and
California precipitation in November and December.
Little evidence is found of a relation except a very slight
one between August Aleutian Island temperatures and
California precipitation in November.

McEwen (56) has. shown a relation between water
temperatures at La Jolla, Calif.,, August-October and
precipitation the following rainy season at six stations
lying in the region between Los Angeles and San Diego.
Predictions have been correct as to sign in the majority
of cases, but there has been considerable discordance
between the magnitudes of the actual and the predicted
departures. Further, the relation holds for only a limited
region in southern California.

Gorton (57) has attempted to extend McEwen’s work
by employing in addition to the water temperatures a
6-year cycle which was obtained by a smoothing process.

Blochman (97) found a relation between San Diego
summer rains and the rainfall of the ensuing rainy season
in southern California, :

3. PURPOSE AND SCOPE OF THE PRESENT STUDY
HISTORY )

The present investigation was begun in 1931, with the
assignment of one assistant for about 6 months. Begin-
ning with December 1933 the project was continued under
allotment of funds from the Civilian Works Administra-
tion for about a year. At that time three work units
took part, one at Des Moines, Iowa, one at Lincoln, Nebr.,
and one at Washington, D. C. During parts of 2 years,
ending in July 1936, allotments from the Works Progress
Administration enabled the work to be carried on at three
points, namely, Atlanta, Ga., Des Moines, Iowa, and
Lincoln, Nebr. The delay in completing correlation co-
efficients for several of the districts, in checking the data
and reducing the whole to form for publication has been
due to lack of necessary assistance. It is appropriate to
indicate that without the help of the CWA and WPA
funds it would have been impossible to have carried out



the present study. Occasion is taken to acknowledge the
helpful assistance of Thomas A. Blair at Lincoln, Charles
D. Reed at Des Moines, and George W. Mindling at
Atlanta, without whose cooperation in undertaking and
carrying forward this project in addition to the other
duties and responsibilities of their respective stations, it
would have been impossible to accomplish the great
amount of detailed work. . .

To the workers employed under CWA and PWA funds,
most of whom undertook correlation work for the first
time, our appreciation is extended.

For suggestions in the text and arrangements, the
author is indebted to Humphreys, Rossby, and Woolard;
and for suggestions regarding the section on correlation
coefficients, to Larry F. Page and Richmond T. Zoch.

It was decided to use pressures at foreign stations as a
basis of comparison with conditions in the United States
because pressure seemed & more conservative and funda-
mental element than either temperature or precipitation,
both of the latter being affected largely by local conditions.
To make the survey complete it would have been desirable,
of course, to use also temperature and precipitation at
foreign stations. These, however, must Ee left for later
consideration.

The purpose of this investigation has been to make a
preliminary survey of associations between pressures at
foreign stations, and subsequent temperature and precipi-
tation in the United States, by means of simple correlation
coefficients. Such a survey would point out the areas
outside the United States in which antecedent pressure
conditions might be suggestive of time-lag relations with
conditions in the United States. This it is believed has
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been accomplished. Such .a preliminary survey was to
have been followed later by investigations with multiple
correlation coefficients, similar to the work done by Walker
in India, but personnel has not been available to carry
out the second step, except in a few cases. Owing to.
the delays already involved it was thought best to complete
the preliminary study and publish it, so that others
interested in investigations in this field might have the
benefit of the suggestions therein contained, and data in
convenient form for pursuing similar studies. Industrial
and commercial institutions conc¢erned with the manufac-
ture and distribution of commercial products, with crops,
water supply, etc., as well as Government organizations
cha,r%ed with crop control and long-period planning are
vitally interested in knowing the future weather. It is
our hope that workers in the fields above referred to may
carry on and extend investigations of this kind, and 1t
is our hope and expectation that such investigators will
find in our results something of value. Certainly there are
many problems along this line of research that could be fol-
lowed up by institutions having personnel qualified in statis-
tics. Results achieved in such a field would be of great
value. No doubt universities will find opportunity in
this field for worthwhile work by graduate students.

DIVISION OF THE UNITED STATES

The United States was divided into relatively small
climatic districts so that other investigators could com-
bine them in any manner desired. Twelve districts were
adopted; 9 of them are represented by 10 stations each,
and the other 3 by 5 stations each. The districts and
stations used are shown on the map, chart 3.
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If in further studies it is desired to combine districts,
it would seem logical that each district should be weighted
according to its area; the following table of relative areas
was obtained by means of & planimeter.

TABLE 4.—Relative areas:of United States_districts

District No. | Distriet No.

) PR 0.05 ] 8 e eemeeem 0. 08
R e 07 | 9o . 09
2 SRR 07 | 10 e .13
4 e o6 | 11 o .04
B e e J14 | 12 o .04
U I 11

7 e eeaee .12 Totala o e canarnns 1, 00

4. THE DATA ON WHICH THE PRESENT STUDY IS
BASED

UNITED STATES

Considerable difficulty was experienced in finding well-
distributed stations for both temperature and precipi-
tation that had records which began earlier than 1889.
In particular, during earlier years three temperature ob-
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servations a day were taken, but no thermographs were
available; the means, computed from the three observa--
tions, gave results that differed from those obtained from
the averages of the maximum and minimum which have
been employed in later years. A few stations have pub-
lished data from the two classes of record as one continu-
ous series without applying a correction to make the
earlier record comparable with the later record. When
data were missing for a short period, use was made of
Weather Bureau Bulletin U, “Temperature Departures,
Monthly and Annual in the United States,” (1911).
Finally, the data from 1889 to 1930 were grouped for each
district, and means obtained by months and then by
quarters, winter (December-January-February), spring
(March-April-May), summer (June-July-August) and fall
(September-October-November). Tables 5 to 10 give the
date by quarters for the 12 districts into which the United
States has been divided for both temperature and precipi-
tation. The quarter December-January-February 1s given
the year of the January and February, for example, the
period December 1896 and January and February 1897 is
called the winter of 1897. ’
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TABLE 5.—Temperature departures
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TaBLE 6.—Temperature departures
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TaBLe 7.—Temperature depariures
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TaBLE 8.— Precipitation departures

District1 - District 2 Distriet 3 District 4
Year -

DIF MAM JIA SON DIF | MAM JITA SON DIF | MAM JTA 8ON DIF | MAM JTA
0.22 0.11 1,22 1.42 0.99 1.08 2.05 0.97 0.05{ —0.39 027 —0.18| —0.79| —0.86 0.38
-.15 .78 26 1.13 -1.91 45 12 69 .89 .49 .24 .51 1,57 1,23 05
.92 —.63 46 —.39 72 .31 73 —.16 08| —.52 —.07 -~ 23 1.00 —.33 98
.21 —. 28 78 —. 47 g .02 ~. 58 ~. 28 .20 .62 84 —. 50 =11 0 49
—. 41 M -. 21 -, 58 —.08 .10 .14 1,37 -.03 .39 —. 47 -, 09 47 .83 —.93
—~.04 —.48 1 =118 .18 11 -.62 —.10 1.23 .50 4l 128 .48 08! —.36| —L18
—-.47 -.32| -—.33 1 19 1.59 ~.67 - —.14 - 79 —.71 .04 -.17 —.068 —.37
—.02 -4 | —.41 55 13 —-.80| ~.42{ ~—.03 L4 12 .25 .29 - 62| —.42 83
—. 87 .45 85] —.37 .09 .03 -.37 11 .08 .08 .21 -.53 62 1.42 14
.00 | —.12 12 1.03 —.08 . 24 78 361 —.30| ~.38 .82 72 .35 28
—.38 -.35 -, 03 —. 47 1.00 —-.16 35 11 —.41 07 —.46 —. 20 1 .43 —-.53
721 —~10) .75 42 -1 461 —.721 =.18 el =74 .30 17 —.231 ~L14 31
-1,36 1.96 29 —.82 —.30 1.39 12| -.56 -.72 -.22 .40 —-.34 0] -1.49 0 —.09
89 .36 03 i 1.02| —.51| —-L17 1.75 ~.30 —.03 .88 .10 04| —.84| —.35
76 07 2| -—.56 116 .76 .31 —.18 .18 .00 .92 —22 92! —.02| —.60
—.34 .87 —.28 —. 48 —.60 | ~1.05 —.03 -, 42 .09 .23 —-.00 —.651 ~101 .13 -.20
—. 58| ~111 53 - .02 .58 06| —1.26 —.35 -.03 .79 .19 —.13 .05 38
—.38 .53 47 —.33 .93 .00 1.89 - 14 -3 —.5 -, 07 .49 —.84 —.57 44
—. 10 ~.42] -.86 1.78 || —L 11 .30 —.18 88 17 —-.1b -.02 .24 20 -.05 01
.53 ~. 08 491 —1% .83 011 /148 35 .85 58 . =112 -1 B2l —.82
.91 -~.01| —1.05 —.13 ~.36 .09 -7 —143 .36 .40 .15 —.22 32 .42 31
.46 —. 08 .70 —.8b —-20] ~13 53 —.58 .78 —-.28 -2 —.10 181 —.91 16
—.53 ~.80 40 21 —-1.26 | ~1.13 —.26 25 —.08] —.31 .48 .87 —.23 —~.37 ~.08
-. 24 1.08 -.79 -.21 .44 1.16 —.68 -.07 (124 .31 .10 -, 25 24 1.63 62
08 .37 —~1.42 .70 —.48 281 —.79 —.08 09 87 —.28| —.04 1,47 09| —.82
18 .50 044 —118 06| —1.25 —.93 - 27 —.58 .48 .00 —.89 —.92{ —108 18
98 | —1.47 1,36 [ —1.08 120 ~.91 .02 - 42 04| —.99 .73 .10 511 —1.37 1,00
16 .31 40 —. 47 - ~.80 .9 -.75 10 .23 —.00 .03 122 —~.84 46
15 —.06 1.4 —. 42 —~.54 —~.06 20 ~.12 ~,38 04 .03 -, 35 15 .85 33
—.33 -~ 41 - 22 V54 -.99 .30 =150 -.70 .04 .03 ~1.00 .33 —.63 ~. 58 -.77
.42 82 —.07 .69 .33 .08 04} —1.26 —.43 B3| —.82 K -.17 .85 16
o7 .48 45 .63 -.07 .0 72 87 —.89 ~.14 .35 ~.42 -.22 .81 89
00 —.30f -.13 W12 - 04| ~160 ~-113 -.31 —.36 491 —.35 .29 —.08 -.15 05
—.68 .49 142 —1L11 .38 1,06 i3 -2 -.29 B0 —.00 .38 —. 48 112 -.26
25 —.26 94 - 22 .08 2§ —.42 32 —. 42 —40] 27 ~.31 09 .52 65
19 20 —.49 .05 7% 38 71 12 —.15 52 -7 75 .33 -8
—. 59 46 03 .78 .40 | -1.16) -—1.60 —. 47 —.41 —.88 —.47 .53 —.11 =172 - 97
2 -.01 - 19 .85 .62 —.85 —22| .47 29 - 42 41 147 —~.82| -1.28 19
-~ 14 03 o1 1.27 ~.83 [ —L12 20| —.40 46 19 —.39 .66 1,02 1,95 | —.38
2 20 1.09 —.52 20 84 78 1.09 ) —.48 1.22 .13 -70] <21 172
—~.23 1.07 00 —.09 36 87 —.46 1.67 68 [ .49 .05 —.34 1.34| —.20
—.43 - -1,12| —=.52 —.50 -.87{ ~1.18} .60 .87 —.54| —~1.06 -.57 A1 =117 | —196
3.08 3.18 3.37 3.03 3.34 3.38 4.81 3.08 2.16 2.61 2.90 2.76 3.56 3.99 3.73
8.80 | 10.37 12.48 | 13.02 11.37 13.01 14,12 | 12.53 6.71 8.34 9.27 7.66 1,15 | 1517 10.97
9.00 [ 10.29 12,34 | 13.02 11.36 | 13.18 | 14,07 12,51 6.90 8.28 9,38 8,43 10.98 | 15.23 10,97
—-11| +.08] +.14 .00 +.01 —~171 .05} .02 -19]| +.08} -—11 -.77 +.17 - .00




TaBLE 9.—Precipitation departures
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District & District 6 District 7 District 8
Year
DIJF | MAM IJA SON DIF | MAM JIA SON DIJF | MAM JTA SON DJF | MAM JTA SON

—0.28 | —0.47| -—0.20 0.53 | —0.85 1.38 0. 56 -0.02 0.89 | —0.06| --0.26 0.92 | ~0.02 0.28 0.28
- 41 .00 .17 -1.13 .18 - 11 .56 —. 14 -, 57 —. 62 —-.32 -2 .43 ~. b1 122
—.33 .72 —. b7 .76 —1.01 —. 58 -—. 85 .06 .63 .72 —-. 12 .20 .20 .08 -, 78
1.65 .60 ~-~.68 .05 —-.33 .95 - 44 .01 1.26 .09 -.20 .31 .38 —.01 .06
.74 —.75 -, 68 —. 50 —. 24 —-. 41 —. 50 .09 -. 02 -, 52 -—. 36 .40 - 54 —-.25 —. 67
- 08| —-1.02 —.04 -, 15 - 27 1.02 | ~1.34 —.05 ~.06 —. 41 - 07 —-.03 —.01 .07 -1.00
—, 82 .29 —. B3 —. 57 .19 .66 1 —1.08 .08 —.44 . ~.38 .09 —.79 1.34 . 55
83 —-.38 .40 =09 —1L15 -—. 62 .08 ~, 18 —.10 -.27 .18 A4 —L11 -7 .37
—. 34 .00 | -1,02 —. 83 —~.25 =103 | ~—1.35 .08 -.34 —.08 -1 .21 .69 ~.02 -1.21
.93 .04 .19 .10 —1.56 .78 1.62 .00 .69 —.26 -.07 .14 —.12 1,37 ~-1.00
.82 .07 -.91 —-,30| -1.53 -.24 1 ~1.41 .00 —.13 .30 -. 14 —.00 -.19 .08 1.26
-. 58 .61 1.20 .45 1.10 1.68 .74 -.01 .34 —.65 .04 .22 131 -.18 1.83
—. 69 -. 33 .05 -.27 —. 04 -4 -, 14 -, 24 .08 -.07 —. 16 ~-. 41 W27 ~1.32 - 14
—.01 .86 —.04 —-.25 -19] =Ll 1,05 -.17 .29 .07 -2 - 50 .04 —. 48 .54
.32 .54 .40 1.57 - 72 .28 | —1.17 -.02 —.07 .02 .19 .73 ~.38 .06 —. 50
.25 .6b -. 82 ~1.46 —.76 .66 | —1.36 ~. 30 —.02 .34 —.48 —.48 —.88 .65 -=.08
.30 1.03 .78 47 .95 .58 27 -, 13 .62 .29 .06 .08 1.7 W12 .18
.20 .18 .39 ~. 056 -. 04 .19 .70 -.29 .25 .25 .64 —.14 - 26 1.45 .23
—. 65 .72 ~.59 —. 65 .16 —1.33 L1i2 .17 - 24 .24 —~.34 -.31 —.63 -.37 .18
.68 .07 —-.27 .80 .54 —. 54 —.37 -—.03 .09 .40 .32 —.06 .08 .30 .33
.82 .28 .42 ~. 95 .39 -.21 —.69 -—. 00 —.20 .3 .40 -.75 —. 67 —. 53 —.50
—. 88 -7 ~. 58 01| ~1.13 .29 —.64 11 —.62 —.38 —. 48 —. 51 -9 ~1.12 -1.03
—. 66 - 57 1.02 ~-1.10 .00 .08 .04 .16 -, 74 —.16 .36 .10 -—.30 -, 58 —. 47
.37 .08 -, 39 .98 2.41 .35 —. 84 .23 .20 .23 W17 +46 —.69 .21 —. 80
.03 ~. 86 .09 1.14 .16 | —1.05 2.84 . —. 44 —.03 .34 .01 —.39 .07 1.09
—. 67 .21 .85 —1.09 a7 —.03 .63 .32 —.15 .02 - 21 —.05 W74 .00 -.20
.08 1.74 -.01 .52 —-. 74 .86 .22 .23 .51 1.30 .10 .53 .98 .00 ~.36
—~.06 —. 25 —-.29 -, 21 -.78 1. 14 -.79 .08 - 27 .08 —.20 —-. 26 —. 62 .53 —. 55
.10 - —.61 —.33 -.33 - 81| =~L21 .08 14 —.84 ~.36 —-.87| -1.08 —.43 ~1.36
—-.16 -.01 W17 ~1.33 -. 51 ~, 50 1.7 .29 —.07 —. 42 .09 —-. 67 —-.39 —. 89 .36
.08 -—.28 .81 .19 .60 1.48 1.94 .24 —. 41 ~. 49 .30 .36 1,14 .27 1.14
.51 —-.20 —. 24 .60 1.18 .82 —-.01 ~.08 .08 - 12 .21 .03 -, 04 .79 .48
.58 —. 24 .29 .19 —.10 —. 45 —.78 -, 10 -.31 .38 —-.35 .17 —~.97 .86 —1.44
.29 - 04 —.17 -.01 1.72 -.29 —-.92 .14 .45 -. 09 .00 —.38 .46 —1.06 —. 58
—.34 .06 .19 .90 1.49 .45 .37 -, 26 .00 1.00 .70 .40 .27 .04 2.49
-, 59 1.25 -, 60 .0 ~. 37| ~1.58}1 —1.93 —-. 14 -4 - 77 - 21 1 .18 .36 - 73
—. 09 .02 .39 03| —1.94] ~1.01 1.72 —-.01 —. 45 .02 .28 —.32 .27 —. 56 .73
—. 04 —. 58 1.06 -, 35 .90 -—.09 --.36 —. 056 —. 39 - 13 .10 —.28 .58 .02 .38
1.68 -.22 .53 .43 .28 W17 -, 08 —. 06 .60 . 56 .04 .65 -. 03 .02 -.28
—~.76 161 —. 08 -.07 .47 1.02 -, 20 —.06 -, 29 .23 .09 ~-,01 .26 .66 .26
.63 -, 42 .14 .52 1,67 —. 080 1,61 .00 .14 .06 .18 -.12 17 -. 97 .27
- 73| -1.01 —.08 —.16 -.32] —200 1.76 —e16 —-.24 —-. 52 .39 —.30 -.02 —.38 #31
2.76 3.47 2.16 3.7 4.07 4.01 3.22 .60 1.82 2.08 1.12 .85 2.15 2.48 1.99
10. 89 11,47 9.34 11. 65 15. 56 14.74 19. 7 2.87 7.32 7.48 5.14 6.25 12,98 10. 50 13. 61
10. 60 11.85 9.19 11.84 15.76 14,53 19. 44 2.51 7.30 7.48 5.20 6.17 12.92 10.37 13.67
—.01 +.12 +.15 -, 19 - +.21 +.13 -, 14 -+. 02 . —.08 ~+.08 +.08 +.13 -.16
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District 9

District 10

District 11

Distriet 12

Year
DIF | MAM JJA SON DJF | MAM JTA 8ON DIF | MAM JJTA SON DIJF | MAM JIA 8ON
0.08| —0.43| ~0.08 0.26 | -0.04} —0.12 0.01 -1.80 | —0.39 | —0.03 | —0.08 —-1.31 1.31 0.00 1.74
.09 -.07 —.56 .39 —.12 .01 L1l 1.81 —.25 44| —2.04 4.49 .48 .00 —1.08
.10 o7 —.20 .42 .05 —~. 6l —. 65 .01 .60 .84 1.42 .20 -.03 .08 —.81
.39 —.16 —.39 .45 .40 -—. 49 —. 47 .32 .93 .18 1.46 —.47 .70 —.07 .73
.31 —-.41 .65 —.21 .12 .24 —. 24 .11 2.72 .09 1.75 .25 1.24 —.10 .51
.12 .08 —.18 -—.22 —.07 —.31 —.47 1.64 2.06 .00 1.29 —.02 —.50 17 —.36
—.29 —.31 —.38 .82 -.33 -. 10 .25 —. 63 1.40 —.46 | —2.01 1.94 .09 —-.09 —.42
.68 .06 .28 —. 56 —.49 .19 .33 1.23 .86 -. 10 1.10 -.60 1.42 .01 .63
-.10 .02 i .34 .07 - 17 .20 1.32 .37 .44 .97 .66 -.14 .09 —.07
.02 0 —.18 —.20 .20 .04 —.63 1.89 | —1.04 .14 .44 ~1.59 —.81 —.02 —. 47
.07 —.03 .26 -.16 -, 41 17 —.15 1.52 .91 .23 2,25 ~1.41 .39 .10 1.31
.28 —.32 .22 —. 60 04 -. 57 .17 . 68 .89 1,07 .25 -1.07 —.10 .08 1.24
—.16 —-.24 —.07 04 —.10 —.10 —.33 2.06 1.21 —.04 1.00 .29 —.61 -11 .46
.04 —-.07 —. 14 —.47 -.28 -.20 .17 1.87 1.18 .10 .31 .10 .29 —.10 .74
—.30 —.09 .09 —-.13 21 .05 —. 16 —.31 —.27 .24 .82 —.30 b1 —. 05 .42
.38 ~.13 —.40 —. 64 -.19 .14 .0 .10 .58 —.39 —.49 —.37 1.68 —.02 .84
24 -.01 .02 .84 92 —.36 .87 —1.02 -=.29 -.17 —.49 ~.45 .49 —.10 —. b6
.62 .07 —.18 —-.25 49 —.28 .14 —.42 | ~1.16 .14 .03 —.26 1.90 .09 —-.76
.15 .42 —.40 .42 16 .21 .09 —.45 —.45 - 1| -1.35 1.62 .75 .27 - 77
.07 .35 .10 —.05 - 11 .36 —. 21 .05 08 —.25 -.89 .67 —1.00 -. 10 —-.32
-.31 .15 .46 .51 —.38 .37 .07 .85 1 —1.47 —.12 1.38 2,51 —.86 —. 05 .64
~. 26 —. 5L .36 —-.01 —.48 ~.10 .0 -.02 —.81 -, 54 .67 -. 25 —. 86 -.09 —.41
—.21 .04 .14 .38 —.26 .45 .48 =16l | —1.07 —~.68 | —1.04 .35 .24 -.00 —.86
.16 .38 .17 —.77 .39 .08 -.18 —.35 —.95 118 —-.08 -1.51 .95 .06 .17
—.03 .68 .15 —-.09 —.36 —.06 .07 —1.00 —.91 .87 .29 —1.09 —. 64 i .16
-.30 .19 .00 .20 —.16 .59 .02 .11 —.83 -.34 1.33 2.30 -.87 .12 —.61
.47 .13 - 11 .74 .23 -.13 -.28 —2.43 —~.14 —.43 .03 2.64 —.33 -1 —. 64
—.03 .32 —.16 1.00 .16 .14 .21 1.62 1.66 34 —1.76 2,30 -~. 94 .18 —-.31
.33 —.43 —.32 —.16 .08 —.05 —. b7 ~1.80 89 —.24| —1.63 —.36 =71 —.13 —-.71
—.39 —.01 .01 -.33 —.07 .09 .02 2.03 —.68 011 —1.13 -1, 64 —.09 —.08 .79
—.35 —. 56 .13 —.12 .19 .30 .72 .71 35 —. 64 —.51 —.41 —.42 -.12 —. 74
.15 .01 .17 11 .12 —.29 —.05 —2.63 —.19 .41 1.48 -2.14 0 .12 .68
.15 -.28 —.05 —.52 —.09 .76 -.10 2,13 —.61 .26 177 .67 —.33 —.04 —.48
—.17 —.04 —.45 31 .65 -.16 —.18 —2.40 .37 —.44 | ~1.12 .68 -. 59 -.07 .20
-.05 .44 .01 —.33 —. 04 -.13 .28 .49 | —L17 -.10 | —2.03 —1.09 ~. 00 .09 .47
- 77 —.12 -.02 -. 30 .01 —.40 —. 34 .13 1 —2.09 ~. 40 1,25 ~2.08 —.80 —.05 .40
—.08 .44 .02 —. 30 -.22 .08 .48 .60 —.75 —.32]| —2.00 —.45 .52 .08 —.26
-.,43 —.07 .24 —.44 .68 - 22 .13 .27 | —L10 —.21 .48 —.28 —.17 —.05 1.37
—-.02 —.02 .97 34 —.18 .25 .28 .53 —.42 —.10 1.34 .52 ~.41 .00 24
—.26 ~.09 —.42 21 -.12 —-.27 .08 -2.21 1.02 —.63 —.95 —1.52 .0 -.08 —.04
—.31 —~.18 —.58 —.30 —. 10 .30 02 —3.43 —. 42 19 ~3.18 —-1.26 -7 .20 —1.37
—.11 .10 .14 .28 .06 .08 —.2 —.56 —.51 -6l —1.25 —. 42 —.26 -.12 —. 65
1.27 .78 1.03 .68 .79 1.12 .88 6.73 3.48 114 4,62 3.83 1.89 .13 1.41
4,80 4.45 5,11 7.87 4.97 4.90 5.18 23.98 18.06 7.17 24.00 22,24 12,96 1.81 13.06
4.93 4.57 5.30 7.64 4,76 5.02 5.16 24.03 7.97 7.25 23.98 22,23 12,84 1.85 13.04
- 13 -.12 —.19 —.07 +.21 —.12 .03 —.05 ~+.09 —.08 +-.02 +.01 +.12 —.04| .02
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FOREIGN DATA

The first consideration in selecting foreign stations was
to obtain a network that would cover as thoroughly as
Possible the entire world, the second consideration being
length and reliability of the record. In many regions such
as Kurope it would have been possible to obtain records

rom a great many more stations than have been used in
this study but such a plan would have increased the
amount of work and this was not considered necessary for
& preliminary survey. Effort was made to select long
records, i. e., covering the period 1888-1930; but in many
cases, of islands more particularly, it was necessary to
mclude some that had a much shorter record than 43 years
In order to have the area represented at all. The shortest
record included was 19 years, and that for only two sta-
tions, Dutch Harbor and Midway. Forty-six stations
ave records of 39 years or more, and only five have
Tecords less than 25 years. The latter are Dutch Harbor,
idway, Juneau, Nome, and Markovo.

It is regrettable that in the extensive water arcas of

the world there do not exist more islands on which might
€ maintained permanent stations. In the South Pacific
ere are & number of islands, but where a program of
eteorological observations is maintained the record is
found in most cases to be relatively short. Most of the
date have been obtained from Clayton’s World Weather
Records (98). Data for earlier years at a few stations
Were obtained from Exner (32).
The figures for the quarterly values were compiled very
urriedly during the intitial stages of the work, in order
to get, the project under the CWA started, and it was not
Possible to carefully scrutinize the data until after the cor-
relation work was in large part completed. We have
del&{ed publication, however, until the data could be
checked and studied in order to publish records that are
a8 nearly homogeneous as it seems possible to make them.
.. In this check, 5-year annual means were studied to see
if any distinct breaks in the records were evident; and a
Dumber were found. Recourse was had then to notes in
World Weather Records, the Réseau Mondial, and at times
%0 individual published annual reports. Hereafter the
&bove-mentioned publications will be referred to as
W. W. R.” for World Weather Records, and “R. M.” for
Béseau Mondial.

It was found that at a few of the stations some change
had taken place either in the application of the correction
Ior reduction to sea level or for gravity and, where it was
Impogsible to ascertain just what had taken place and the

ate of such change, a fixed correction was made for a part
of the record to bring it into harmony with the remainder.
otes appear below the tabulations of data for each
Station showing source of the data and what corrections
have been made to make the data homogeneous. In
he ahsence of any note it is to be understood that the
ate were taken from W. W. R. without correction,
€xcept for those corrections referred to in W. W. R.
(errata) 1929, pages 1-28, and W. W. R. (errata) 1934,
Pages 575-589.

GROUPING BY MONTHS, QUARTERS, ETC,

Monthly pressure values represent averages of daily
Values which may be produced in & variety of ways:
e may have low pressure at a station the first half of the
Month and high pressure the second half, or we may have
Just the opposite; in both cases the average may be the
Same, Again, low pressure may prevail during the first
and third decades, and high pressure during the middle
ecade of the month. Again, we may have a month

characterized by very small fluctuations and yet the aver-
ages in all these cases may be exactly the same. It is
seen that the distribution of the dagy values and the
fluctuations in them during the month may be quite
different, all of which will have an important bearing on
the weather associated with and succeeding them. This
would seem to suggest that some index other than monthly
averages should be employed in long range studies.

In an attempt to explain the temperature and rainfall
distribution in the United States a study was made of the
simultaneous monthly departures from normal pressure
over North America and available stations in the Pacific.
It was found in some cases, especially those of the smaller
temperature departures, that it was difficult to satis-
factorily explain them from the pressure departures. The
marked temperature departures, however, where explain-
able in most all cases when the pressure departures were
considered.

Some of the larger changes in the general circulation,
as evidenced by pressure changes near the centers of our
permanent and semipermanent Higuas and Lows, may take
several days—perhaps a week or longer—to begin to
operate on the weather of adjacent regions. Again the
effects of some particular pressure distribution may per-
sist for several days or perhaps a week after the end of the
month; in other words there is a lag so that, if we use a
month or a week as a unit, the latter half of the month or
week would be less important in its effects on the weather
of adjacent areas than the first half. This would seem
to explain why some cases, especially of the smaller
simultaneous temperature departures over the United
States, could not be satisfactorily associated with the
pressure departures.

For these and other reasons it is quite generally realized
that monthly averages are not satisfactory and that
decade or weekly averages would show closer relations,
but would be more complicated and more difficult of
treatment, On the other hand monthly averages of the
different elements are available for long periods, whereas
the decade or weekly values are not. For an individual,
or even a single institution, to attempt to assemble homo-
geneous data by 7-day periods for the number of stations
required in an investigation of the present kind, would be
prohibitive, and moreover the daily values in most cases
are not available in published form. IEven could the data
be so assembled, the labor of comparing the greater num-
ber of combinations would multiply the work. To compare
temperatures for one district of the United States with a
single element like pressure at 60 foreign stations for a
single quarter means 60 correlation coecflicients, for 4
quarters 240 correlation coefficients, for 12 districts into
which the United States was divided 2,880 correlations,
and for the 3-time lag intervals of 1, 2, and 3 quarters 8,640
correlation coefficients. If monthly instead of quarterly
values were used it would multiply the work 9 times,re-
quiring 77,760 correlation coefficients for a comparison of
foreign pressures with United States temperatures alone.
It is our conclusion therefore that for purposes of a gen-
eral survey, especially of a preliminary nature like the
present one, quarterly values are the most practical.
After the results of the survey are analyzed, it may be
found advantageous to use monthly values, possibly even
decade groupings, for refining our conclusions.

Table 11 shows the pressure departures from the mean
of the series for each quarter at the 63 stations outside
the United States proper. In the tables the departures
only are given; the base (B) from which the departures
are made is indicated at the bottom of the column, fol-
lowed by the summations of the plus, and of the minus,
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departures. From these may be obtained if desired the
exact value of the base number or %(: ZX being the sum

of the original values and n the number of observations.
For example, suppose the “base’” mumber is 762.4, the
sum of the plus departures is 12, and the sum of the minus
departures is 3; the difference between the plus and minus
departure is -9, showing that the base 762.4 was lower

than the exact base by % If n was 40 it would mean that

the actual base number was 762.4—0.0225 or 762.3775.
It will be noted that the departures have no decimal
point. To get the original X or quarterly pressure read-
ing, the departure should be added to the base number
without regard to the decimal point. For example, if
the base number is 762.4 and the departure is +3, the
pressure reading would be 762.7. In cases where 1 of the
3 months of the quarter was missing, the mean for the
missing month was substituted. Where 2 months of the

quarter were missing the quarterly value was left blank.

In one case, namely that of St. Helena, it was found that
the annual values became progressively higher. It was,
therefore, decided to apply a method used by C. E. P.
Brooks (74) for correcting for secular change. Accord-
ingly, the correlation coefficient was worked out for each
of the four quarters against time. Then by substituting

z in the regression equation, r (%) z, a correction was
obtained to represent the secular change from year to
year. In the case of the winter quarter r (g—z) equals

0.001353, in which r=0.57, ¢z=0.026, oy=10.95 and
z=1. The mean 27.902757 was used for the middle year.
For the year preceding the middle year, .001353 was added ;
for the second year before the middle year, twice .001353
was added, etc. For years succeeding the middle year the
corrections were subtracted.

TaBLE 11
Pressure departures foreign Pressure departures foreign Pressure departures foreign Pressure departuros foreign
stations stationg stations stations
Year Year Year Year
DJF l MAM I JIA SON DJF |[MAM| JJA SON DIF | MAM | JJA SON DIF (MAM| JJA SON
ADEN, ARABIA ALEXANDRIA, EGYPT! ALLAHABAD, INDIA ANTANANARIVO, MADAGASCAR
[Lat. 12°46’ N.; Long. 45°03' E.) [Lat. 31°12" N.; long. 20°53’ E.) {Lat. 26°28’ N.; long. 81°54’ E.] [Lat. 18°55’ 8.; Long. 47°32’ E.)
Inf{_hgg Mxi qu_a .I\lm_*._2 Incltleé Inche; mdﬁ‘o Mm. | Mm, | Mm. | Mm,.
i — o 7 o
I of Tl e o | 48| Taoll el I | 2| o3
—03 —11 —8 -+3 —19 410 +18 o1 ... +3 +1 41 +2
+28 -7 +6 —+4 +28 -8 -1 oo -5 -1 —~6 2
—34 —4 +1 -4 -1 -1 —31 03 ... -3 0 0 —2
-09 +8 5 +2 —+05 +27 —14 04 . -1 -1 +1 —4
—03 0 2 -2 —~32 —3 -17 05| ~—1 +1 0
—1i2 +2 +6 +4 -3 <21 +9 st B L I
-+03 +1 +7 +3 —28 +4 Tl oo 4 +3 -3 -2
—19 -3 -3 +5 0 —8 —6 98| =3 -7 -2 —4
i 3 ey 4 B it e e | O O of 8| I3
T 1000-..-) 47 46 42 +4
+25 0 +11 +11 +27 -8 +10 1
+04 -9 -3 -5 +41 -35 “oll & -tl-(li i'f i? +5
—25 -5 -2 -9 —-271 424 +64 -3 -7 -5 +1
~15 +4 -4 +4 +24 -4 -33 -1 -1 +4 +5
413 —4 -1 -5 -32 -~14 ~-19 o +4 -1 -3
+10 +2 +4 0 +440 411 +6 +2 +3 -5 +3
0 47 42 18 —04| 428 =8| 07-...] +6 -7 -5 —4
18 -2 +5 +8 +33 -13 -11 08.... -1 -2 1 -2
410 +5 +5 -+6 ~02 ] +14 09_... —4 -8 1 1
Foa -8 -1 -6 +10 | 422 =25 1| 1010.2_. -5 +6 -1 4
Tor -1 —4 4 -09 | -3l e T -2 41 +4 3
425 —-81 44 2 -23) =3B S5l 1l 42| e -1 0
+01 +131 -6 +5 +28| Sl 42y g3 T o o] +1 +1
+12 +3 +7 -1 —21 +34 +21 147 +8 43 44 +3
—10 412 -1 -9 -+328 —16 431 1500 +9 +5 0 +2
—-14 +1 -2 +2 418 +2 —45 16 -1 —8 — -1
—22 —_,l_g - +§ _-'-_ﬁ +(1) -251* 1wl -1 -2| -1 -1
T —4 +8 -6 ~03| +21 434 ig::: +1g +§ T—g +g
~18 +6 +8 +2 55 +7 +26 || 1920 .. +1 +2 44 -1
o8 +1 0 0 +28| 19 +-2 21 0 41 -3 0
-2 —q -8 +3 —51 —16 +33 2. —13 R 8 2
—04 +15 -7 -7 =017 -19 01 23| 49 -8 6 14
27 -1 +1 -3 =03} -4 17§ 24270 —10 +2 -1 -1
f) +1| -1 -4 —0l| 33 A1 2. 0 41| -1 -3
15 -3 —~2 -11 —22 410 424 2. .. +6 43 —2 -5
134 -7 -1 -1 +80 ~-18 -2 27.... -9 ~3 “+1
7 -+2 -8 -3 -28 -+7 -+1 28 ... 0 -1 0 ig
2 m 0 -9 -5 -~18 -10 -18 2. -2 2 -1 -2
29 -1 -2 -4 ~20 —20 —4 || 1930. """ -3 L —8 0
1930....] 82| —03| 09 -3 ] +-6 -07| 19 18
Base._.| 20.004 | 20.765 | 29.574 768.2 | 765.5 | 750.2 20.438 | 20.200 | 20,537 || Base...| 647.2 | 648.7| 65L4 | 640.8
Z f+;" ggg 2%2 22’3’ 13? 182 05 igg 314 283 § 21— - 8o Zg 71 ﬂ
Y- N —14| 13 -7 -12} -18 =5 —16 | 10 +33 || A-e----- +11 19 -7 +16

1 Annua] valuos for 1888-1898 (767.4 mm.) are lower by sbout 1.0 nm, than for the period 1897-1030 (758.4), Accordingly, 1.0 mm, have been added to the perlod 1888-1896,
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TasLe 11.—Continued

Pressure depgnures foreign Pressure deptajttures foreign Pressure d&t:pf.rtures foreign Pressure depajrtures foreign
tations stations statl tat.
Year statte Year Year ons Yoar sations
DIF |MAM| JJA | SON DIF |MAM| JJA | SON DIF |MAM/|{ ¥IA | sON DIF |MAM| J3A | soN
APIA, BAMOA 3 BATAVIA, NFNI})IEIIE‘Q;&NDS (EAST BERMUDA—Continued BULAWAYO, REODESIA—Con.
[Lat. 13°48' 8.; long. 171°46' W.]
[Lat. 6°11’ 8.; long. 106°50’ E.] Inches | Inches | Inches Inches | Inches | Inmches
25 +65 | —29 | +6 +22 | 419 -8
1 Mm. Mm., AMm, Mm. 26"-- —44 —30 48 +3 -2 —15
80| T T2 48| -10 Mm. | Mm, | Mm. | Mm, 2 e Tl e +14 | ~6| 49
Aol -8 $1| 41 +5 +20 | +89| 42| %7777 g7 | qa| s 20.607 | 20.780 | 20.675
el | o1 A3 T4 +a8y 15 B 297777 es | 4123 | 77 ‘262 | Tzig| T e03
B 46| 11| 41 +7 =494 402 17159307 T} 4135 | 476 | 52 263 | 228 201
8 45 +5 430 | 453 +27 s 1 ;
47 49| -8 +1 0| s | =56 || Bese...| 040 | 20,028 | 2,070 | 20,000 Il B +2
2] - ~2 2 -1 —2| -12 =
-ll:l 3 " + ot 4 v B | - S B B3 > A CAPETOWN, SOUTH AFRICA
-1 o —4 —4 408 | ~18] 13| Al 45| +1] 414 44 [Lat. 33°56' 8.; long. 18°20° E.]
8 0| -3 -1 2 38 46
i-ﬁ —4 =2 +2 ig‘l ¢12 109 BOUZAREAH, ALGERIA Inches | Inches | Inches | Inches
~5 o] +1 +6 —49) -—20| 59 [Lat. 36°48' N.; long. 3°02' E.} +23 | <20 ~:1 +4
9] -8 -8 - 10| T} 40 17| =i im| o
Fol| +1| 2| -4 o R % Mm. | Mm. | Mm. | Mmn. et I
-5| -—3a| —6 -3 422 | 16| 488 ~2{ -1} =63 -1l 6| —13| ~17 2
= 1 1 - —190 Za23 :_ég gt It 2 Y- 37 o] | o
- -3 - —39 15 - I - n - Z Z
4| 1] 45 +4 +74 1_33 +41 -2 44 0 16 i +§ 4
45| 4 +8 +3 +25 | 21 —27 +17l —18 +3 —15 —7| 417 3
+7| 43 +3 +9 +23| ~10 0 +12) 410 +5) 415 —20| +47] 415
451 41 -3 -4 —18{ 05| =2 —24 0] -2 0 1l Tl I
-10 0 -2 —44 —28 —36 +7 -1 +1 -8 +18 —43 +17
43| —2| -2 +4 37| -0 - =i s 2 -7 8| ~201 -—13
+4 —3| -13 -8 | +2 | 30 +34 +8 41 +9 +10] <1 B
—4| 42! 413 +9 +48 | —06] —l4 —20 0] 45 +5 —52| -28| 41
44| 48] 48 +4 —a1| 426] 463 +25 4| -2 ~8 +1| +25| +18
+11 +8{ 11 +8 +54 | 440 448 +5 +3 +2 +3 X5 ° e
~1| ~ +3 475 —ar| -4 ~6| 4| 4B —8 3! —8] -2
=T A @ H B A A g R
— — — —-— 0 — — — - —_ —
48| 41| 4 +1 4831 457 B4 4 -4 +7 e 1% 14
43| +3] -2 ~1 +18 | 25| . +10 +8) =74 48 +3 —o! i1 7
42| -—8| -6 -3 01| —14| ~—d8 =l 4l 4 +7 13| —44] 419
+2] 4 +7 —22| —28 +19 +18 1o 1 +10 21| 467 215
-1 ~2| -8 +2 -12| -30| -2 +2| 47| -2 =7 +30 16
-10 0f +1 —2 34| 404| 418 -8B -8 -2/ 10 —37| 13 I
71+ 0 -3 -26] 09| ~30 +163 -2, -9 2 42| =5 -3
- -1 -3 -3 —06 421 447 —42 -~8 +3 416 5 —12 it
-1 42| 1 —6 443 | 424 —32 +13 -8 +3 - -9} —427 -13
-7 -1 —4 -1 —44 [ 412 +10 —12 491 410 -2 —~10{ -2 +16
—~36 —18 —11 +4-23 +11 -2 -4 4 +16 —31
7662 | 757.4 | 768,8 | 768.1 410| 438 -19 +10) A3 0 +2 431 | =1] 424
103 82 9 77 +13| 430 +50 n +i5{ —1 414 —37] i3
93 45 82 72 - 431 =8| 47 - 413 -30| 20
410 | 17| 40 +5 || Base___| 756.74 | 756.53 | 757.01 | 757.05 =17 —4| b +8 +13 | —27 +1
b} E+ B 636 553 728 +341 —10 =5 —u —16| ~21 —20
(.0 s | 37| 548 721 +9 +3 +2 =6 401 +8 +5
AREQUIPA, PERU 3 A L 0 —~1 +5 +7 +3 +}; _;; ;g o3 51 15
[Lat. 16°22’ S.; long. 71°33’ W.] —8 +3 +5 0 :’I-_g igg _—{g
BERMUDA (PROSPECT) ¢ —6| —10 —b| 4 0| | 4
- +15
% lnch2ebs Incheg Incfi_cg Imhefa [Lat. 32°17” N.; long, 64°48' W.] 73243 EE 2.8 73f2g +28 | 28 +10
: 245 | 156 7 137 30.014 | 30.133 | 80.046
Inches | Inches | Inches | Inches +e) -6 42| -l 8151 468
11 +12 33 20 319 448 265
el e B v BULAWAYO, RHODESIA ¢ Aol A0 —2 ] 420 —2
O ’ - /
Jas ;3% 138 ___Eg [Lat. 20°00° §.; long. 28°40¢ E.] COLON. PANANL
+27 —8 45 Inches | Tnches | Inches | Inches [Lat. 6°28’ N.; long. 79°23' W]
433 465] 432 07| 437 42| 411
) B ) ) gl L | e | s,
51 —1] 42 436 | 42| -13 +8 5| —~0{ <13 +1
-1 | —2] a2 +1| 48 0| -—18 +4 | 5| +5
~2| -10 +3 420 -18] -] -2 42| 410 -1 -9
—6| 43 481 —88| —10] il ~19| 10| +3 41
—92 | —22! =80 —18] =8| +15{ 16 —21 +13] 46 -2
—20| -—B4| ~18 417 +23| -9 - +13) 42| -4 1
—28 | —44| 14 +14| +186] 4 +18 —7| -s1| -2 -
41| 425! -—= —10{ 427 0 5 =2 45 8
5] —a0| —29 +15| 45| 6] —26 433 | 15| 20| -+
+11 -2 —48 -19 -7 +6 —+9 +5 —-10 —28 -1
—44| -81 +2 —20| -7l 42 —15{ =1 -—12]| 10
-10] -10| 28 —13| +13| 428 42 2] e =2 2
-0 | -7 +1 11| 45| 419 +9 -10] 410! —2| 414
+14 +32 —82 —4 +-5 —§ -2 0 48 +4
4| —22 +8 +14 +7 ~1 +7 J10| =10 -12 —
403 | ~14 +7 Zi7} 43| -2 ~4 o| 18| 44
488 | 45 9 41| —22] —20| 18 ~10| -2 -
427 | 498 421 —24 | —36| 67 —28 —10| 413 +1 ~17
~116 | —63 —02 -8 | -1 9 ~4 10 0] +1 ~9
—89| —43] 418 416 | 424 7 44 w| 417 42l 4+
—50 | +33] ~ -9 —1| 48| -—10 114 —2| 28| -2
11 | -6t 38 -9 —12f -~15 +4 o| ~1B{ - ~10
Bl Fol 1o I~ B 20,840 | 20,830 | 29.812 | 20.808
3 T o Tos o T 102{ 12| 128 96
+44 +81 ~38 —21 —31 -+-6 +8 1_03 };}g _,{}‘; _ltllg
~12| 11| —61 48( +22( +7| ~-u4
241 421l —12] -2 +6 —6| 48l 420! 42

: Values for 1916-20 are higher than other years by 0.7 mm, Accordingly, 0.7 mm, has been subtracted from values for 1916-20.
tob lR\acord for 1892-95 obtained from Annals of the Astronomical Observatory of Harvard College, vol. XLIX, pt. I (1907), p. 74, and same corrected by applying correction of +0.005
T IT\I/P into harmony with record of 1896-1925,
1 y-0an of annual weans, 1888-1904, is 20,907 inches, and 1905-30, is 20.937 inches. Accordingly, 0,030 inch has been added to the values for 1888-1604.
In v ]Note on p. 5, W, W, R., vol. 90, states that —0.008 should be applied to valuesin W, W, K., vol, 79, for the period 1807-1623. Also correction for index error of +-0.014, applied
bee r? - 78 should have been 0.025, thereby necessitating a correction of 0.011. The combination of the 2 corrections (—0.008 and +0.011) gives a net correction of +0.005 which has
applied in obtaining the quarterly values above.



22

TasLe 11—Continued

Pressure departures foreign Pressure departures foreign Pressure departures foreign Pressure departures foreign
stations stations stations stations
Year Year Year Year
DJF [MAM| JJA SON DIF [MAM | JJA SON DJF ([MAM | JJA SON DIF |MAM| JJA SON
CUYABA, BRAZIL® DAWSON, CANADA EDMONTON, CANADA—~Continued GEORGETOWN, DEMARARA—Con.
[Lat. 15°36’ S.; long. 56°06’ W.] [Lat. 64°03’ N.: long. 139°25' W.]
Inches | Inches | Inches | Inches Mb. Mb. Mb. Mb.
-~ +8 -1 +1 +8 -9 -6 +1
Mm. | Mm. | Mm. Inches | Inches | Inches | Inches +10 +4 -5 -+3 ~10 -7 +1 0
+07 —~12 402 - . . +1 —5 -2 +1 +3 +3 +1 —-11 +5
-7 --06 +01 -5 413 +13 411 -3 +3 +1 +1 -+2 0 +3 -4
—05| —07 -+06 +3 +7 +4 ~1 +5 +3 +2 +5 44 —4 | -7 —8
—~08 [ —01L —-02 +9 +1 0 +2 +5 —2 +6 -+8 -10 —8 —9 +3
—05 | ~04 —02 0 —4 +3 -2 +4 +3 +2 +1 +3 -3 -5 44
~02 —04 —04 -7 +4 —4 -2 -3 -4 +2 -3 -11 0 0 +3
0 0 —02 +24 | 410 —4 -6 0| 10 —2 -5 —3 —9 -9 —6
—0L | 07 ~01 —25 — +3 4-1 0 +4 +4 —6 +2 +6 —2 —2
+01 —03 —07 48 <1 —6 +11 +5 -1 -2 0 ~—10 —-10 +2 +13
—05| -—13 ~04 +2 -3 +4 +9 +1 +1 0 +6 +1 +3 +7 -1
0 —+03 +04 +10 -2 +14 +15 -+3 -3 “+1 43 411 -3 +2 -6
+08 | 401 407 —3 +6 —2 —9 ~5 -2 -1 +4 -8 —6 -7 +4
—03 —06 401 +2 0 —2 —8 +13 -1 -+4 -5 —5 41 +7 +5
405 | —10 0 —13 +5 —9 —10 ~10 +1 -2 -2 +10 +7 -2 +5
-10 [ —02 0 -9 —8 42 ~16 +6 -1 +1 +2 —5 —5 +4 +4
—06 | 402 —12 +11 -7 -11 —6 +3 -1 +2 +4 +16 | 4221 12 +7
+07 +07 401 +7 +3 -5 —8 0 -4 —~1 -4 -+6 +2 +9 12
—06 | —01 ~03 +9 -3 —3 -0 +2 —+1 +1 46 411 42 45 43
06 +03 —03 —24 —4 +2 +15 -3 -4 +4 -+4 414 +16 -+15 413
0 =405 +03 +11 +1 —4 -6 -1 +1 +3 -2 +5 4 +8 +14
~01 [ 406 +06 —~17 +2 -3 +2 48 =2 0 42 +11 491 416 +0
-+06 0 01 +7 0 +2 —2 +4 -5 —4 +7 +8| 42| 15 +16
-+03 01 +01 +12 +1 +5 -9 +3 -3 -1 —+2 +13 -4-9 +13 +15
0| 07 -+08 —11 -1 +3 —4 414 | 416 | 414 +5
401 | 403 404 +13 —5 +5 +7 20.60 | 29.50 | 20.62 | 20.60 12| 413| 41 +3
-4+05 0 —04 —18 -2 +6 ~+13 87 59 46 80 +3 -3 0 +3
406 | 407 —01 ~9 -2 +3 +5 88 69 56 61 +5 -5 —3 -1
—01 +04 402 +7 -5 +1 -5 -1 —10 ~10 +19 +5 +7 —8 —11
407 | 402 —02 —1 —4 —5 0 —g —g -—g —1;
+05 06 04 7 6 1 + FREETOWN, SIERRA LEONE 7, —8 -3 -1 —9
744.0 | 746.0 | 743.1 29.83 | 20.73; 20.73 | 29.67 099’ N.: long. 13509 ~6 +1 _ -2
61 38 9 162 o4 70 96 [lat. %29 i one, 100 W1 1012.6 | 10128 | 1013.2 | 1012,
66 75 47 142 63 59 103 169 140 147 147
—5 —17 +2 +10 —9 +11 -7 Inches | Inches | Inches | Imches 183 156 144 141
-1 - —05 ~+18 14 ~16 +3 36
+46 +§i +(1)g +21
[LD tA g:ig;,N ?Us'rllgoégx; DUTCH HARBOR, ALASKA ol B+ B By GIESVAR, NORWAY 8
at. .; long. ; . _ _ —
8.;lon ] [Lat. 53°55 N; long. 166°30° W.] e e+ 3l o [Lat. 71706 N; long. 25°22' E.)
&8 Incheg Inchei«: ,Incheg Incheso' +-*i.§ igg —g —82 am. | 2w, | 2em
i I e £ ) R Tnches | Inched | Inches | Inchet, 404 | 42| ~07 0 +H07 (T —-03| " -10
1800 ... -7 —4 —4 -5 4 5 ¥4 I 0 —11 -+03 407 +22 —02 +27
1 =3| 41 41 +1 Sl g Te "y —02| +21] 42| 12 403 —30| 422
+1{ 3] -3 —6 43| X7 2] £u +39 | +42| H18) 441 ~04 | 412( 10
-4 -1 -4 -b +36 +7 —4 +12 +27 -+33 +13 407 +05 —08 -07
-5| -2 -2 ~3 Til s 15 " +02 [ +20 0 =05 —27| 02| -4t
-2 0 —2 -1 I7 23 ] 90 —~12 —10 -+-10 —49 411 —02 +21
-2, 0| +1 +2 Zog | a2l 3| s -390 415 +03| -8 0| 04| 15
+2 +3 ~1 -3 il —171 ~27| -3 —21 403 | 419 —01
3 +14 | 424 11 +1 —o7
-5 —8 - —4 a1 1 I8 5 7 ~24 —28 ~-01 —-18 +33 4056 0
0 0 +2 +3 2777 4 I T Fa b PEehe o -06 +39 7 13 +11
+4 +5 -2 0 23T T 6 i 5 —-20| —40| —05 0 —05 | +16 —53
+2 41| 41 42l 2t TR e o “y +34 | 24| 428 0 ~10| —01| <04
+2 +4 +3 +5 95" +5 —11 -3 13 —09 -14 -11 —14 +4-05 417 +02
46 -2 0 -2l g5l 57| Zas H -16| -2u| -16] - +34| 08| 416
—2 -9 42 0 270 16 +15 RT3 R e —16 —06 | —36 +19 -11 —10 409
44 45 +2 1 N Y 71 —10 A +23| —05) 411 421 408 | ~01 —01
B & et S-St - B o B & B IRt e e % ol I
-1 2 -1 0 T 2 12 - -
: 12 e, Lol 19| 43| 48 +13 -0 :_gg 4__18 ios ;%g 1(1)2 13?
+1 —2 -2 —2 o - 14 —11
3| -1] -3 ol 3 B Bl u| 28 -2 -18] 402| =10 fu| 30| oo
-2 +1 +3 +2 11 3 (=)- 110 11 68 o —06 -19 —02 +23 0 +15 —-13
+b +5 0 04l a - +8 +1 —2 -3 29 —10 -02 419 —13 +04 —-13
+2 +2 +3 g || T 419 02| —03 —24 +01 | I3 +08
+6 41 +5 +6 - —-13| —02{ 4405 ~19 —31 | 13 —02
+6 +6 -1 -3 EDMONT —04| =02 03 +41 —41| +18| .—06
-3 0 —4 —4 ON, CANADA +03 ;13 +11 419 ;gg —(())é .H]}g
- - - - 19 45 29 = -
e 5 s o e § By (Lat. 53°33' N; long. 113°30' W.] + + +az 10| 41| —40
+5 +1 +2 +2 29,641 | 20.642 | 20.701 | 29,668 +26. 16 ~15
+1 +1 -4 -1 Inch 285 359 23 314 +03 | -—18 —04
3 ity —2 0 nches | Inches | Inches | Imches 284 363 238 305 —28 —11 +34
- - - 3l 18%0....] -1 -5 —5 ~3 1 —d 5 -33 —20 409
3 1 1 1 + + +9
—2 —3 +2 +2 01 ... -9 —5 -5 -3 -19 401 -12
-+2 01 41 —2| 9. W 444 " -3 —4 +o0 | —a1| -2
—4 —4 i +3 gi._-_ +3 —g —g —:; GEORGETOWN, DEMARARA igg ;(l)i —-fl)g
Sl Bl B P ol o o wl -s| 12 n [Lat. 6°50° N.; long. 58°12’ W.] oo | Tis| oo
+2 0 +1 ik 96.__. -9 —4 44 +12 —~20 | 16 402
-6 +1 43 olf 9....t -2 +1 -1 +2 Mb. | Mb. | Mb. | Mb. +23 | —2| 40
1930 —2 43 Y +4 98___. —8 +2 —2 -3 80 ... -1 —14 —9 1 ceee| 487 11 -20 —07
| A f Wb W B vl 3 (e e B pd i
Base...| 20.72! 20.80 | 20.90 | 20.84 - = -8 - el —12| <10 11 -~12 :
=z (). 62 50 a9 42 0l.... -2 ~3 0 +1 92....] =15 —14 ~17 —12 757.2 | 758.2 754.0
S5 60 38 4 & || 02 0] -8 ~2 =5 9. -—12] ~7{ -=7! -1 370 | 246 311
_______ -7 +14 —8 —18 03.._.- -2 -1 +5 —2 94.__.| 11 —5 —3 0 351 260 331
I +1 +1 +20 9%....] -8 0 ~5 -12 +19 | —14 —~20
05..-- +9 0 0 0 96___. +4 | -7 0 —-11 :

¢ Values seem about 0.4 too low prior to 1
7 Mean of annual values for 1884-1912 {3 2

prior to 1894 not considered reliable.
8 Record ceased with 1926, after which Mehavn-Stetnes was used.

911, but due to uncertainty in early record no correction hags been attempted.
9.6449 inches, and for 1913-30 is 20.6614 inches. - Accordingly, a correction of +0.016 has been applied for the period 1894-1012. Record
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Tasre 11—Continued

Pressure departur
rtures fore
Year stations gn Pressure depart -
Year S attong = forelen P
DIF |MAM| JJA | SON Y e e o foreten
DIF | MAM| 37 ear ions Pressuro departures
HON A SON Y 01‘eign
 ZONOLULU, HAWAILs DIF |MAM Year statlons
o 4
at. 21°19’ N.; long. 157°62' W.] [éVtIGTUT’ GREENLAND JTA | SON N
at. 61° . ' g N
Inches | Inches | Inches | Inches 12 N.; long, 48710" W] [ JUNEAU, ALASKA 14 | SON
— i 20 ot Lat. 58° .
+gz ig?s iﬁ +4(s) l\{ﬂ% J\{c-"éb 58°18' N.; long. 134°24” W.] MADEIRA—Continued
__"2(13 +45 ~12 i’%(l) i113 —15 Inches | Inches | Inch Inch
+8 +11 _ 2 —21 - £3 ches | Inches ches | Inches | I
49 | 51 i 17 —7| a8 43 - g 15 | 7 412 nches | Inches
211 o i S I I
= - + T y - - r
ot Wt Sel - A S pe 31 T3 Tf 8
2 | —16| -—21 e +65 | -2 i B e e S I I B -
1 ~8]| —28 g +26 | -1 3 7 -2 9 -16 -1 2 +35
2| e f2| 42 +5 | —2 -2 e B B B« e I 3
e A = k71 +131 47 S S B +8 B 3 +5
8| 42| -10 e =22 443 a4 B -1 LTS S S
+15 +1 4 +68 | 416 —14 T 0 -3 411 | -12 -2 —6
2| B om -18 4o |t e vl - S B 7 I e B+
18 5| T 416 +581 +14 el T 0 —4 7| a3 T =9
1 +22 436 +37 —564 —92 413 O -2 -2 -2 —10 ;1 -10
o B - B e —24| -2 -9 +6) =1 +10| 43 2y -0
12,7 +2G —42 15 +12 —4 —37 12 +1 -1 +2 +4 0 -2 -5
Bl He 1B 23 It =10 | 418 g - 3 By S| 40| Td
4. 8 | 419 —5 8 +15 Z15 —17 3 0 +9 +2 +1 +4 +5
- B 4 ) +E +6| —20 g e - | 4w T
| A8 ) S| o2 —10| 428 vt B B - e el B R I
17 - -6 +33 +81 +18 +21 +15 +3 +1 +19 —11 -3 -3
1.5 46 +14 | 448 T 14| -31 7 0 —6 +16 ~42 1 -1 +10
9., +71 —61 -39 30 -9 —31 +2 +3 +3 —20 -8 +5 -+20
192077 _38 +12 4 i —g7 | =37 20.85 | 29 51 410 —4 411
ot BT s - e 1 A s A ool Pt N 28 el A B0
- s s S T il R T & oS - e
e +2§ —35 +2 -1 +15 +52 +9 +10 +10 +27 +2 ig -6
s B e [ it S 1A I
81| ~10 i +23 1 416 GOS, NIGERIA 10 +22) -~ -8 s
27 . 3 +16 ~17 10 23 —11 [Lat. 6°27’ N 22 +3 17
29_“: -2? _lg e 10 —E,g -1 . .; long. 3°24’ E.] :!*_—(1; s '__18 -—%l
N I =~ - 8 ~ - —u
103077 e +4 ig 2 —28 _4;';2 Inches | Inches | Inch el T 1 +8
Base 89| 5| ~—25| —40 w3 B e B[ ) RS T ches | Taches - B2 I ol L
Y 30.016 | 30.053 | 80. —30 | +15 -2 -10| 14 - o 0
] 48 023 | 30.001 20 19 7 20.654 | 29
= (=) i 7 303 340 " 524 - —19 —3 -6 | =18 —1 266 L0634 | 20.642 | 20.6
2O | | | R e | S | G
= 13 +5 Fo | - —16 ~10 169
[LatIRIEUTSK, SIBERIA 7Rl o 33| IB| G4 +00 -1 -7
. 52°16’ N.; long. 104°19’ E.] 742. 8| 756.2 +—2§ +_2[6£ +13 ig MADRAS, IN
sg,_ | Mm. | Mm. | Mm. | Mm 2 I -8 18 -_Fé 3 at. 13904/ » INDIA
- A || Aezeeeel A8 1 =3 3 B B - 1304’ N.; long. 80°15' B
= e =i | T !
it -16 42 T , PERSIA +54 | -~ nches | I
_2’2 48 +10 __g [Lat. 25°45' N.; long. 57°45' B ++5 _og _I_;g —6 +17 ”Cﬁfg Inches | Inches
m| P 8| ! 3| T i T
z 2 - i - T I
e Ml B 10 Inches | Inches | Inches i s S i e s R 3
e e 3 B v ' - e e 3 [ S & B B
+9 +18 0 _g +45 422 i —29 —17 T —65 +8 o =13 —12
ot S A -¢ —8] 420] 44 o a| Tl R B I L 2
—6 +9 +12 —d '_‘é ~+14 +4-30 i‘g 410 434 -';17 +12 5 —12 <1
S8ode ol 4 Rl R AT T Y| M) | d
I B { | E ) o ) B el
- - 8 —6 n +27 " +21 - ~1 —13
vy 1| ~2| +3 HOL 461 417 nis S B R o | TR OIH
B 45 12 1 n -13 1 8| 2| -8 +1 51 410 0 17
R B I | I re e I A | Tpl I O3B
=3 =3 8 i S L B I oIn 9t HO | 41 18 e
| w1 = ~2 456 | 17 +13| -2 3 +8 26| F 0|
| 1 et =7 it B k4 B B B oo i
2 et B Ts s B B v B of 410 et -2 it It B
- - 4 - —36 - - = -~ i T -5
A b A S e (i =
o 43l - —2 42t | 18 o e BT B s 4 T 14| -12| =
+-—19 412 _g -3 —~4 -3 :H? —~11 ..|{§ +_3-10 -+31 t}g _T_n +15 +?§
18| 43 2 -7 Jiel 25| Tia il B e e hy 5| i 15
T A - +8 A fl o] 2X) H +48 e B
= - +4 - Z —30 2 2 - +27
+li i R | T3 Tiz] —30 2 §88 2.706 | 20.880 | 20,840 +2 +—?}‘> et
+2 +5 16 -+18 +12 2 267 305 —~11 +3 18 —55
—4 +2] -5 s 284 | 276 207 —~24 —18| —48
- ZEH O3 7| S5l o 48| I 310 264 113 -10| +21{ 13
a4 B3 | s I T T
- +1 -1 —81 | . ~17 » ~20| -3 —17
el B B 2 R s A fADEIRA (FUNCHAL)! e B R
411 0 —4 4 —~3D 29 —6 [Lat. 32°37' N.; 1 —9 s 13 -14
B 4 -4 i s 4 B 4 - long. 16°54' W] il e B v ¥ 4
PP Mo et S B Bl 3 Inche oy J et 3 B IR
+4 ~12 5 -+ -3 +17 8| = s | Inches | Inches | Inch +28 436 +6 +27
sl el el o i e B 3| It B o] 8| s A 3 e § e
T8 mLe| nse) 739 oL ED Ao 5 gl - Yol 29 i R
12 . - e 18| - a
?&g 147 ug ig; 2. gég 20.500 | 20.866 || 02.._. —12 ~1 -3 —}.—.}g -1 —~10 _&‘g -11
<15| 4171 48 oW 83....| —I2 et It =2
333 URC I 5T - ~4
11| 2| -13| go-| 2B 4 e v
o s R4 Qs B

ROOOI’d onsid T
lg D”Ol‘ to 1892 not considered reliable
a:mmal means, 1920, is 29.832.1 !
' : Y - nches,‘;and for 1924-30, 29.803 inches. C i
ean of 1 1892- ‘ 4-, . . s. Accor dmfgly, ?.29 inch hag been added to record for 1924-30
Mean of annual means for 1889~1902 is 762.104 mm.: for 1808-17, 763.195 mm., and for 1918-30, 764.040 mm. Accordingls , & correction 0
1889_ of 1.8 mm, has been applied to the period
1902 and 0.8 to 1903-17 .
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Tasre 11—Continued

Pressure departures foreign Pressure departures foreign Pressure departures foreign Pressure departures foreign
stations stations stations stations
Year Year Year Year
DJF [ MAM/| JJA S8ON DJF [MAM| JJA 8SON DIJF | MAM/| JJA SON DJF |MAM| JJA | BON
MALDEN ISLAND (8. PACIFIC) MARKOVO, SIBERIA 1 MIDWAY ISLANDS—Continued MOOSE FACTORY, CANADA--Con.
. 4°01” 8.; long. 155°01' W, Lat. 64°45' N.; long. 170°50" E.
[Lat. 4°01" 8.; long ! t ilone ! Inches | Inches | Inches | Inches Inches | Inches
+118 +21 411 - -2 0
Inches | Inches | Inches | Inches Mm Mm. | Mm —37 -27 0 441 “+1 -2
4 +35 +5 8 +13 -3 +5 -39 +25 —7 +4 +4
+12 -1 7 36 +24 —30 +18 +7 +7
442 +7 +14 ~14 1 371 —42 4 +13 0
—14 +9 ~-25 +37 -17 -39 430 -8 -1
~16 -2 —18 —b3 —24 —18 -+9 +2 47
+3 —-21 —39 —66 -7 -7 —~14 +7 +7
-+27 —11 —13 —20 +27 424 -62 +2 —3
-11 -8 —45 -+-68 -—40 -+13 +40 -+7 +4
—12 +13 —1 +19 +56 -12 -2 1} -3
-18 0 —3 || 1930...- —28 +1 —56 -7l -4 +3
-2 —+2 +12 +4 +4
-9 +7 +7 || Baso...| 29.998 | 30.007 | 30.070 | 30.028 -6 —4
0 0 429 || Z(+)-.l  s01 208 235 246 —4 -3
+24 +3 3| Z(=)-0] 499 302 238 244 ~3 +5
+26 —8 —~7 A _____. +2 —4 -3 +2 0 -5
+5| -—11 —10 -1 -8
—27| *49 .3 MONTEVIDEO, URUGUAY 2| =7| -1 -9 0
*_.98 9 .98 1930._.. -8 -15 -8 -9
9 +0 .3 [Lat. 384° 52’ 8.; Long. 56° 13’ W.]
| AR RS A
21 11 —17 . . -
iyl B ! Mm. | Mm. | Mm. 3 Pl I 78 78
—7 -5 +23 -2 +3 +8 Beae o -8 -+7 —4 +9
—-22 -4 +25 48 +7 0
—11 | *4-16 *4-28 48 —8 +2 NOME, ALASKA
13 - .
60.1 | 7850 | 7871 gy '*:‘_2‘1 . N.; long. 165°24' W.]
200 103 | . 211 15| +16 +2
201 92 204 -2 41 4 Inches | Inches | Inches
-1 +11 +7 +14 +412 -7 409 +73 4-39
—5] 420 +16 +40 | —47| +127
MEXICO CITY, MEXICO 4 ~10 +22 +10 —gg —05 --46
[Lat. 19°26' N.; Jong. 99°08’ W.] _? =8 12 i1 $§§ _";%Z
Mm. | Mm. | Mm, | Mm. - - -2 - -
;TS DR IR IR —45 89___. -5 -1 -1 +3 —8 -7 -2 88 —56 —24
1890.... 46 +2 +1 -3 0 —2 —60 { -+110 —b4
Base...| 20,830 | 20.853 | 20.865 | 29.873 o1 . —4 5 +3 41 +1 -11 — 440 —36 —55
] (+;-. 244 168 189 248 92 .. -3 -3 -2 —~2 —10 —4 -+-83 —21 4125
Z (). 253 168 183 251 -7 -4 —3 ~1 -3 +71 ~+61 +21
Ao__... -0 0 -+6 -3 +1 0 -l+-§ _+—_Ii§ I -}-_lﬁ +g‘l1 +lig
0 —b 2 - -
MANILA, P, 1.3 0 —4 48 -+20 +40 —33 —31
-1 +3 +13 —b -+11 +23 414
—8 ~9 +10 -+6 o+7 72 +-67 -166
—8 —6 +6 +3 46 04 —12 ~11
-7 -3 -8 -8 +1 =140 ~36 —81
—10 -2 —3 —26 -12 —90 +56
-9 -7 ~11 -7 -1 -+131 —69 +164
+1 +6 +11 —8 —13| ~—&8 —70
+3 -2 +19 +14 411 20_...] —65 —31 —28 —b52
—5 0 -13 ~7 || 1030.... +190 -10 -03 +4-107
0 41 -9 -1 —-11
+7 +2 -0 +9 —5 i| Base__.| 20.807 | 20,869 { 20,850 | 20.708
s 12 —7 -3 +20 1222 695 542, 811
+2 48 -21 =1 —6 1248 696 553 801
+2 +1 —13 -22 -7 —26 -1 ~-11 -+10
-+5 +3 —5 +7 +6
+5 +2 ~20 —lg -~12 ORENBURG, RUSSIA
13 1 B o [Lat. 61°45' N.; long, 65°06' E.}
+4 +7 +11 415 +7
—4 —1 +2 ~14 =11 Mm, | Mm. | Mm. | Mm,
415 +16 {] 1930.... ~14 +7 -9 +12 88.... — -—24 -2 —29
-3 —8 89....] 35| +16 -3 +28
................ Base_..| 756.6 | 759.1 76L1 | 750.5 ([ 1800.... +423| 412 -3 -3
TR || 30 us| 19| a| el en| S| | i I
-).- P R 13 -1 13
+8 —:1’ Ao -17 +21 -7 +8 g:z..-- +¥53 i}7 -3 ~17
L MOOSE FAOTORY, CANADA oo el Bl My B
o =t [Lat. 51°16' N.; long. 80°56' W.] i e« e B d
“+1 —4 08 ... 28 +45 +3 —9
-3 0 Inches | Inches | Inches 99....] =580 ~12 +4 —5
-1 -8 +7 s 2 O PO, 1000. .- 4-68 -~13 -9 +11
+3 -2 -+6 +3 +2 0l.... —21 | 47 +4 +8
+8 -3 -5 02..-- -23 —3 2 —20
585.12 | 585,18 +2 ~1 -8 03....] ~—69 +26 +17 -20
78 +1 —12 —~15 04....] 14 +39 1 +17
69 81 -11 —12 +5 05..-- —30 —+9 —~10 -3
bk I = = =
MIDWAY ISLANDS (N. PACIFIC) _—}-1 +2 +5 08....] -17 +18 * ] i-lo
o107 KT « 000 4 +1 +5 08.... 5 +20 —4 32
{Lat. 28°13' N.; long. 177°22 W.| i I Pllwo| ol Yo o3| 1E
3 -2 —4 1....| =12 —8 11 =11
Inches | Inches | Inches | Inches +10 -+4 ~38 12...- 11 —8 +7 +23
~16 | 100 ~13 +6 +1 -2 +2 18....] -2 ~14 -+8 —25
412 —10 —8 —24 -8 +3 0 14 __. =77 -29 —0 —4
-+64 +62 +21 +4 +2 +1 +11 16....| +30 ~13 -20 +7
4152 —15 —41 -7 -5 +1 16.... =11 +25 -3 +-22
—87 —20 —9 —22 —+2 -+5 —8 17 ... -18 +1 12
~130 =06 95 +72 ] +1 +7 18.... +9 -16 -8 25
—48 ~+27 -11 +23 -5 -2 -1 19._..1 35 —-16 -5 +2

12 Values for 1888-1020 are given fn W.W.R, as station pressures, and those for 1921-30 as sea-level pressures, A correction of —1.36 mm. has been applied to-the period 1921-30.
12 Values marked ““*’ are based on interpolated monthly values froimn nearest available stations.

1 Mexico City values for 1889-1820 and Tacubaya values with correction of +43.3 mm. to correct difference of elevation (50 m.), 1921-80.

1 Data for 1888-1915 and 1921-30 taken from W. W. R. and those for 1916~20 from R, M.
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Pressure departures foreign

Pressure departures foreign

Pressure departures foreign

Pressure departures foreign

Yes stations stations stations
r
DIF JIA | SON DIF JTA | SON DJF DIF |MAM| JJA | SON
ORENBURG, RUBSSIA—Continued PONTA DELGADA, AZORES—Con. MORE RITISH NEW QUIXERAMOBIM, BRAZIL 18
GUINEA—Continued
. o [Lat. 5°16’ S.; long. 36°15' W.}
Mm. Mm. | Mmn. Mm. Mm. | Mm,
19200 T413 +5 —16 —53 +1 +9
A —4 —13 —-19 -39 +5 +14 Mm. | Mm. | Mm.
2 [ -12 -7 —-12 +17 +18 -8 —3 +2 0
40 —11 -3 +14 +7 —10 —8 ~1 —
24 ) 421 +25 +2 +7 -2 0 0 ~6 +3
25 .| —2 -6 —36 —55 +4 +10 +1 —4 —2
2 ... 0 -13 0 —4 +14 -3 -2 -6 -1
27 __. -2 +5 —15 —4 +14 —b +5 -5 +3
8 | —10 —4 +15 417 —12 —8 -3 +3 +4
20| 443 151 420 +15 ~9 +6 —4| 45 +2
oo} 435 -1 -1 —41 +81 432 +4| 42 —¢
+18 +2| 412 0 ~2 —4
Base___| 757.9 748.8 | 7655 —16 +17 —8 -6| ~5 -3
z §+§ 487 150 307 44 +4 —2 -3 +3 —4
Z (-~ 486 167 313 ~1 0 —17 —4 0 -5
A +1 —17 -6 +29 +18 +-26 -3 ~4 -2
B R R I
PERTH, AUSTRALIA ¢ 11 3
RTH, - +97 +14 —18 +1 43 42
{Lat. 81°57 S.; long. 115°61’ E.) —44 —10 —5 +8 +7 +7
ils —2 ;12 -1 -1 —3
12 53 16 - - -
Mm | M —25 +1| 18 o] -1 —4
-7 —13 +10 —~2 -1 —6 -1 -2
—4 —14 -2 +1 0
+21 +10 765.9 764.4 765. 2 —+1 —2 0
i 0 432 198 257 +1 +3 +2
Tl -u 414 207 266 +6 +4 0
16 0 +18 —9 =9 +8] 10 0
-6 +5 -1 43 +5
of 411 +2 0 +4
+5 i) PORT AU PRINCE, HAITI i—; g —é
—_‘}1 .t [Lat. 18°34’ N.; long. 72°22' W.] i; +(1, +3
—2 0 -
7| 410 Mm. | Mm. - +2| 48| H4| 10
a4 =8 =3 7409 | 741.4| ™81 74L6
T2l o2 2 20.781 : B4 56 5
8 12 18 +3 303 - 53 47 %
51 48 el 379 4151 ! 49l 41
et S B +2 i +14
I i T GOON, INDIA
ooy B PUNTA ARENAS, CHILE RANGOON, 1
CJ ’ - 3 !
~10 +2 +3 -2 [Lat. 53°10' 8.; long, 70°54’ W.] [Lat. 16°47/ N.; long. 96°13’ E.}
+9 +8 + it
i'g +Z _§ _i Mm. Inches | Inches | Inches
+a 18 -3 i3 i%g i%g 1_%% T2
—23 —12 —7 -3 1
~iz —10 —4 +4 "‘ég +3§ ~12 -01
-2 18 T2 13 + T2 fn| %9
+5 —3 +7 +1 2+ ¢
+4 +14 2 0 -l B 11
—22 -1 —5 —5 - +oL 410
+b +1 +3 +3 s Bt R
+7 -1 +3 -2 + 4
<6 43 o | Feal a0
46| —10 +1 +1 Tot R S
417 +14 +2 +3 o 2 It
-l T T4 oY Z0p| —08| +a2
—12 +5 +6 +6 Tor | Tos T
—5 -7 +4 +3 —08| —17| 403
8 i - -2 +2 ol 417
—16 +5 —7 -3 B+ .
H| ¥ T Taal In
7640 | 7626 -3 -1 % ey B
201 137 +1 -1 i > -1
220 165 42 +3 A -
-1y —18 0 -+6 i hrH] o3
+3 0 A i
PONTA DELGADA, AZORES 17 +3 0 +% :‘-_gg igg
[Lat. 37°44' N.; long. 25°40' W.] 3 T +36] —13| 422
43 I
Mm. | Mm. o 9 I 1 Zlo} 40| -2
+5| 419 -2| -8 | Jep| Hi
e 2 —2 +1 0| —13] -15
+5]  —4 8.2 | 7566 A e A R
—17 ~5 B9 48 03| 28 o5
+3 —28 0 77 T o Tot
-3 —37 ~21 —29 0| e 1%
+8 -1]
Ig 8 || PORT MORESBY, BRITISH NEW +3 +22 | -—04 —24
—20 —22 GUINEA +—1g —%g +<1)Z ﬁg
I :Hg [Lat. 9929’ §; long. 147°0¢’ E.] +6 1] -09| 406
T8 et +7 o] 412 427
—19 -16 Tnches | Inches
< 43 —15 3t 74;;; 29, gg; 29. ‘{sl); 29, gég
—-13 —b T2 % 332 258 | 204 333
-2 18 =iy i +15 s S IS 1
—1 +8 —41 —28

1 Data for 1888-1009 from Exner, with corrections of —0.8 mm. So as to agres with later readings; 1010-15 from R. M., and 1926-30 from the Mateorological Magazine,

_'5015.' R%tglror 188893 from Exner were brought into harmony with W. W. R
.81 mm,
lues for early part look low as judged from study of annual means; 18871909 is 741,56 mm, snd 1910-30 is 741.85 mm. No correction has been made.

324540—41—3

16 yy

.» 1894-1030, by use of following corrections: DIF ~4-0.84 mm.; MAM 0.81 mm.; JJA, 40.70 mm., and
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Pressure departures foreign Pressure departures foreign Pressure departures foreign Pressure departures foreign
stations stations stations stations
Year Year Year Year
DIF |MAM| JJA | SON DJF {MAM| JJA | SON DJF |MAM/| JJA | SON DIF {MAM | JJA | SON
RIO DE JANEIRO, BRAZIL 8T. HELENA—Continued SANTIAGO, CHILE—Continued SOUTHWES’I(‘_) P?_IN’I“i. CANADA~—
ontinue
[Lat. 22°54' 8.; long, 43°10' W.] Inch Inch Inch Inch Iy o A
nenes nches nehes nches m. m. m.
1930.... —2 - +5b - -3 -+3 -3 Inchse | Inches | Inches
Mm. | Mm. | Mm. -2 +13 ~+2 - +4 42
ai I B -5 o R el R R R oy & B L B B
—d —4 —9 |l = (-3:: 201 222 418 229 +5 +9 +3 -+13 +7 +7
-3 +8 ;g Al —6| 27| 428 —~2 +g —2 +(1) —4 +3 +2
- - - +14 0 —4
-+2 —+6 +2 +2 +4 +4 +3 -+6 -7
+4 +2 +8 ST. VINCENT (CAPE VERDE +3 +3 +2 -3 -6 +9
+6| 46 +2 ISLANDS) % +3 0 -1 —5 -3 4
A B 4 [Lat. 16°54’ N.; long. 25°04’ W.] +| - + ot B It
;g - ;; 0 7166(; 7.8 716.5g +5 is 0
— 6 -6 2 -3
441 =5 4 M | Mmy | M 7| 132 6| 20077 -2| —2| -2 0
=7 __:g -1 15 T2 s +21| —16 ~10 )/ 1930.... +10| —-10 +2 +5
eI T o <g| gl 2y 8
- - - — - UTH ORKNEYS (LA - 1
+3 —3 -9 +§ _I_Z +f 80 ISLAND) (LAURIE z E—- -l 13 8 53 82
—5 —9 -6 il 15 | O | I A ~20| 18| +18 -10
i—% _ﬁ% :; +1 -5 +5 [Lat. 60°44' S.; long. 44°39’ W.]
2| -8 -8 o T 3 STYKKISHOLM, ICELAND
- - - . | Mm. . .
+8] 41| 4u il B B o M | M | Mme | M. [Lat. 65°05' N.; long, 22°46’ W.]
0 +2 =2 -2 - ~2| 04l -—18] 410| +13 +51
+13 -7 —10 ~1 +9 +4| 05,00} —08| —04| -2 —35
-10 —4 +4 0 44 il 06| 12 —31 +14 —12 Mm. | Mm. | Mm.
<1 —1 -8 +1] 0 440 o07oll —2r| —28| 430 +02 -2 -0 +2
+1 | L +5 2 2 +i|| o08..| 01| -—04| —08] —03 -2 -4 -2
~3] -3 +2 44| 11 450 o002l 403| —18| -—14) o8 +40 | +20| 38
+E 48 " 16| 43 46| 010277 03| 19| —08| 15 +a2| 15 +4
o -2 15 44 4o 464 1ol 400 | 49| —15| 405 - A A
THo4s 45| 48 +2] 1227 +ss| —48 0| ~36 - - +9
+4) 42 +3 -5| -6 —2|l 1] ~o7| ~-13| 19| -2 - -1 —8
-3 -1 —1 —2{ -5 -3l 177 43| —12| —04| -3¢ =38 -2 83
-2 416 412 -3 -7 -2 15 —19 +01 —01 +33 —42 +5 +22
T 42 13 -3 -1 42| 1600 —03| 418| 441|409 —9| —18) -2
] 41 6 +1| 43 42l 170 —22| 42 0l 26 +44) —6| -2
+2 +3 +4 48 +8 43 18| -18 +18 412 +33 +38 +7 —20
% vl B m| B pucl B B | IR S B B £ Bl e a8l | B
e B T -1 - =7 1920.__. 05 2 08 o
1930....| —=7| 46| -—10 +4 —2] =1 Sl o | o —toz i B
7] -n -3 227777 o3| -3 ~13| 03 - -
i B B B T B v B AT e I < e A B VS s 1 s B
Z{(—l| 108 91 109 106 ~13| 0 —~13 g‘é :f}, 'fzg, 2ot i —22| +16 —-12
------- -3 -15 —-1 +6 0 —4 —1[ 26020 47| 42| +20| 05 +2 +1 —23
Ié _-*-_‘11 -T-2 27, —05| -26 _—‘:20 +08 +§g -T—;i i:lsg
2 28....| —8 | <18 18 +01 = 4
ST. HELENA (8. ATLANTIC) 19 B 381 8] T aa -l i‘H +—{I8
[Lat. 157 §.; long. 540 W] 7618\ 7614 T80 w30..| ~11| -2 -4} 405 ~m) | T
68 88 70 || Base...| 743.4| 743.0 | 745.9 | 7433 ~20 -5
Inches | Inches | Inches | Inches —6 +1 | z(H).| 22 262 202 221 iﬁ _ﬁ? +_4§
3 g Z(=).0f 21 207 | 206 247
........ 6! 34 g N B Zs —3 o0 +45 1 -+22 -15
-3 M 3l BT 5 SANTIAGO, CHILE +—;§ +2 —17
R B 4 = [Lat. 33°27" 8.; lonz. 70°4% W] SOUTHWEST POINT, CANADA i 18 __ﬁg
- - n ' —45 8
0 -6 14 +11 -
_ég —-?(1) -hi'g —1(1) Mm MZI"-Ai Mm. 5 [Lat. 49°23' N.; long. 63°43' W] if(l) _?é i‘?ﬁ
1| 44| —7| 43 45| 41| -2 ) i 4 Bt e
+a2 +13 —20 411 -1 —4 +7 Inches | Incies | Inches +4 —15 447
+25 410 -29 +4 45| -8 0 +T[ 4 +1 —10| -2| 42
<1} 40| -9 +2 +3] +10 +4 -1y 48 +2 +13 0| -1
+10 -5 +16 -2 +6 +3 +4 ~1 +2 -5 433 -+6 —44
-4 e § e s o O3 3 - A L Bl
412 | 419 —14 11 -5 4 3 0 -3 -1
Tor| fo| | tu il et B 48| 2| 3 e | TS| RS
~20] -10] -—27 —21 -11] -2 ~8 —4 0 -1 503 | 285 306
~16 —32 ~22 —11 —16 —17 -10 +3 -2 +6 451 44 +16
B 1 B % Y e Y I e
ifi _-;g; igg +1g o2 +g 0 "'3 g Ig SYDNEY, AUSTRALIA
~20 +81 —2 +18 -2 -9 -1 +5 —2 —8 [Lat. 33°62'8.; long. 151°13’ E.}
el | ZH| k] B S sl 1| h ’
-5 +13 +13 -4 +1 +4 ~+3 +5 +2 -8 Inches | Inches | Inches
-2 +0 | 420 -17 +1 +8 +4 -8 -1 ~8 485 |  —15 +11
S=7| 17| 420 +18 +9 —~1 -3 0 0 0 460 | ~—65 —95
447 | 12| L +48 + +3 -2 +2 -2 0 +20| -32]| 4l
el 5| | in Ll T i I | i/ ar-
+17 —5{ -—10 —10 +4 —9 +3 +6 -1 -7 413 | =56 +46
........................ +3 +2 | 42 -2 +1 +2 —4 +82 | =29 ~21
ST —2|" 42 —18 45| 415 +2 -2 —4 -1 —18| =7 +97
—22 +5| 420 ~19 +4 7 +4 +2 -3 +7 ~18| 77 —33
0 —6| 428 -1 +1 —4 +2 +1] - -2 -1 408 | 456 —80
ceee] 88 —15] 411 —14 ~7 -2 ~3 ~11 16 -2 =14 44 431

1% A study of the annual values indicatesa

that the change was first applied to the apnua

Yrogressive change to higher values. Accordingly, it was decided to use C. E. P, Brooks’ method to correct for secular change, exéept
instead of to the quarterly values. The results are the same and are deseribed on p. 20,

# Values for 1804-1916 are taken from Exnor and 1917-30 from publications of Observatory Infanto de San Luis. Study of annual means seems to indicato that 1021-30 values,
mean 761.15, are a little low, probably about 0.6 mm. compared to 1894-1920, mean 761.72 mm. On account of uncertainty, corrections have not been applied in obtaining quarterly

values,
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Pressure departures foreign Pressure departures foreign Prossure departures foreign Pressure departures forcign
Year stations Year stations Year stations Y stations
ear
DIF |MAM| JJA | SON DIF {MAM/| JTA | SON DIF |MAM/| JJA | soN DIF | MAM| JJA | sON
.SIDNEY, AUSTRALIA—Con. TOKYO, JAPAN 1 UPERNIVIE, GREENLAND—Con. VALENCIA, IRELAND—Con.
res | zncnes | onates | 2nch [Lat. 35°41’ N.; long. 130°45’ E.]
nches | Inches | Inches | Inches I
Tooo___| "4e3 | T =12 | —114 19 23.... nf}’-lgg In-c-hleg Inc,-'ffgs
01.___| o8 +20 11 Mm. | Mm. | Mm, 24 +04 +05 —-07
02| —40| 45| <101 —4 —4 —2 25 —021 —16 +08
3 ~05 —17 +22 +6 -3 -3 28 —13 +13 —13
—46 | +72) 427 —5 -5 o 0 0] o4
418 | 421 | 437 -4 42 o)l 28 +13 0| +02
+36 | 18| 437 —6| 44 —3(| 29 —06| +01| —14
438 ] 403| -1 -7{ 46 +7 || 1930 40L| —07{ 407
439 | —34{ +56 +6| -1 +9 +o7| +os| —o7
A BRI e e T I I
._.?z _T_%g igg i:ls +g +(3) 2“3 5—- 39(8) 27g 3(1)7 ~+10 :i-'-gg -T-(l)é
Z - 2 —02
H11| =25 3 41| ~1fsy o —03 +gs kAT
45| —07| 4129 —5| +8 +8 11| —0o| -10
e s d B UST-2YLMA, RUSSIA » 3 R
;gg _T_gg _T_gg +_i}§ —T—é 3 [Lat. 65°27 N.; long. 52°10 E.] v - -
433 50| +58 +17 o] +12 2007 11| 12 o| —09
j;ié ﬂg _T_gg =1 -1 —_E; 190,70 <17 —08] —08] ~10
—64| —95| —44 +6] 43 -6 Base___| 20.00 | 20.04| 20.00| 20,94
—74| 51| —s84 +1| 45 —4 T §+ I T2 Tis| 10 137
—32| —44| 478 0| -8 +1 (=30 e8| 142) 108 156
=] -1 42 R i} a. ’ll 12| o~ 4| <2
07| —85| -67 -7 -16 +5
+10| +408{ —10 0| ~6| 410 VIENNA, AUSTRIA
53| —49| 407 -8{ -7 +9 o5 N -
N Fer| 1o o 4__3 48 [Lat. 48°15' N.; long. 16°22' E.}
—12 0
Baso.._| 20.921 | 30.062 | 30.070 | 20.981 +6| 46 3 ool %) fE o2 D%
3 (7| 2921 | 80002 | 30.070 ] kI B ool -1y 18| -4y 426 Mm.| Mm.| Mm.| Mm,
5 07.22| 419 15| 403 54 —04 | —21| —07 03
Yoo 6| 707 033 +2| 43 +2 +
Al —u| 8| -4 -6 4200 —4f ool T FP| 8| I 18] -0 S8l 4o
- T = O - - —02 02
+12 4}? vl UM Rt 401 +29 <21 | 07| 02 +06
TASHKENT, SIBERIA 1| 412 Z3|| e -T—g —23 i?g _-i—_ig -0 80 135 | _T_(l)g
O ’ . 0 7 - ————— —
[Lat. 41°20' N; long. 69°18’ E.] jitl) -{-ig _2 13777 48 —24 | 21 117 —44 —01| +05 +11
o Ha B wiIn sl -1l o2 0 +28| | o8| -6
Mm. | Mm. | Mm.| Mm. z o3 mof Wi el =181 -0 o7 —00 | -—20| 401| 435
~10|  —8| 44 6| s ol 18T —20| +s8| -03| 4 +29| 19| +4oo| o2
P S g +ul =2 | gl 230l IR TR Tl el Il TS
9 4| 4 o1 | 74| 7eonll 197 85| —0a| —07| —05 F18| —0¢| Fozf =01
] Ry} R 9 | Cuo | Caan|| R TR R | e o8| o
- - - 12| 102 128 S B - = . n n "
0 0| -3 2 12 2.0 42| -12| —06! -—o08 —23 07 11 06
) o 3 il Ml I I = 1 i Tp| o
- - . - - - - 07
4 =1 —1 —4 2501 —20| 12| +17| -8 iao 404 ios 15
49| 481 42 +6 UPERNIVIK, GREENLAND 2. 42| —12| -12] ~09 —02| +03| 401 134
—10 2 41 +1 Lat. 72°47 N.; long. 56°07' W. 2.} 22 —22 +16 -~25 15 0 —09 —14
+14 0| 48 +5 (La i lomg. 56°07" W] T 4 k1| —e2| 17 B el % B
i 9 20 7| 4e2| —38| -—08| I8 +12 0] —o02] —o02
+1 ailoq - Mm. | Mm, | Mm. | Mm, || 1990 +22} =061 05 ~09 -—l:ﬁ _'It‘l’g - _'*{_3;
+12] -3 47 1\ el o ZI) 8 181l Baso...| 76.9| 78.0| 758 7550 405 | 40| —05| —08
—3| 47| +8 -7 et I B+ 1z $+ ] Tabo) Tess| sy —52 ol —o1| -nu
—8 0| —6 -2l el al| IE| A8 Dz e | 220 ass 203 —12] -—22] -10{ -—08
—1 | = +6 n T e e - I et 3 [P v | - —5| f1a| =1 1 -3 Zo7| 07| o1
_3 +_’192, +% :é o4 7| 15y 2 Toa o5 +26 409 404
I D - B | S G B T R I 4 i el 40e| Cip
- e st e I = B VALENCIA, IRELAND a1 B 13
+2 +3 X3 +3 !y . “+11 -—26 +23 -3 +(1)g +25 +01 +28
2B 5| L B dy 2| - o [Lat. 51°60' N.; long. 10°15' W] “| Tos| o] %
el B Bwelll qe| 44 41| -2 3 B S B+ B
T30 It s T 0. 14| 10| -38 —26 Inches | Inches | Inches | Inches f{l —08 "83 —{3
e B 5 0220 438 +a2| +23] -2 se....| +4u| —o7 0| 406 ol |
T8 o oy goil 03 -4 -2f 431 417 [} 1800....| 10| ~12f —01 +11 15 09 1 -
Ford B B oo Tl Tm| T —s{l o7 428 —03| —08| —17 et e o B 4 e
3 e 3l B THl el 2| ~a4f =7 ~2|l 2} S5l ool 401| -0t ity - v .
e DI 4T 2 e e 4 3 B 4 e 4 [ T s SO Y I
RIS oos| T e -7 -2 He( sl eIl 46| -0z —05| —02 Teb | TZA) TSRS sZ
i Iy 4 B o1l 0920 =31 45| —12| 4250 96T} 4100 21| 07| 02 £ e v b=
e A o100 +2m | 13| 430 48|l 97| -2 —14) —06) 13 el I IV e
SINE I T = T T == T
o 2 ;g ol B -se| —80| —18| —12|l1000770 —15| 407 | —03| 01 TEW
B S ] w ;;; +—21 _;_9 o s TS ioz WELLINGTON, NEW ZEALAND
T e T 150 2] 37| o02..| -3] +02| - 06 Lat, 41°16’ §.; long. 174°46 E.
+12 2 8 1 16 +g +33 +‘1§ E? - W T _08 ;%g [ 8.; long }
72‘{91 72‘{-12 S TR BID +er| -3 48| 17| 5. 420 08| —03 0 Inches | Inches | Inches | Inches
195 o 1o T 44s5] 423| -6| 10 06 44| 09| +05| 12| 89....f 62| 78| 406 | -84
a0 B B 1081 1020277 o 0| —21{ -—18( 07 +28 0] —o03| —o8 || 1890 ~15| 98| 459 —65
O e - -7 —2 (| 08l 48 0| +o8 0| ei....f —47| —44) +75| +45
2270 —151 +8i -—-18] 4+l 00l a2l —u4| 08| 402l e2lTlll 4081 +u8| 4371 403

stat;“)r\‘fnlues for 1921-30are taken from R. M., with correction apptied. W. W, R. values for that perfod donot correspond with previous values in W, W, R. Inaddition, the R. M.
ang th iDressure, beginning with Jan, 1, 1922, are for an elevation of 5.8 m., instead of 21.3 m. as before that date. The correction for change of station elevation {s 1.9 mb. or 1.4 mm.,
ahiamount has been subtracted from 1922-30.
Trom g7;co0 of annuel means for 1896-1015 is 756.6 mm. and for 1021-30 is 762.1 mm, Accordingly, 4.5 mm. has been added for the period 1921-30. Elevation of station was changed
from su{"}(;,fﬁ g‘BU lé] ta\;tizlues {or 1916-20 taken from R, M, (station) with correction of 4.5 mm, to accommodate change of elevation. Data missing in W, W, R, have been interpolated
stations,
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Pressure departures foreign

Pressure departures foreign

Pressure departures foreign

Pressure departures foreign
stations stations stations stations
Year Year Year Year
DJF | MAM | JJA SON DJF | MAM | JJA SON DIF | MAM| JJA SON DJF |MAM | JJA| BSON
WELLINGTOCN, %\IEVS(; ZEALAND— WINNIPEG, CANADA—Continued YENISSEYSK, SIBERIA ZANZIBAR, EAST AFRICA—Con.
ontinue
{Lat. 58°27 N.; long. 92°1¢’ E.]
Inches | Inches | Inches Inches | Inches | Inches | Inches
Inches | Inches | Inches | Inches +2 +7 +2 4. .| 428 +18 - +1
93..__ -85 -+056 +51 +34 —+3 -6 +5 Mm. Mm. Mm. Mm. 15.._. --24 +15 —10 0
94___.| 07 —46 | —124 +75 +4 -3 -1 —22 ~25 -+06 +6 6.1 <427 —~13 —~23 —11
95 .1 <4111 —31 —~164 —80 —4 +6 -3 —26 —26 —01 —8 17.... —-23 —15 —~11 —6
96 403 —35 ~88 +18 -+4 ~6 ~+1 ~+08 415 (.. . —16 18.... +1 +2 426 —39
97....f +78 | -—102 +33 —187 -5 +3 +2 442 -7 —03 —6 19 ...1 420 -+20 -+14 +1
08 ___| 11 —09 +10 —120 +8 —5 +4 —29 —14 —08 +2 || 1920.___ +7 +8 421 +5
99__._ -18 —14 +111 -17 —8 +2 0 +12 43 +11 0 21 __. -6 -2 ~12 +0
1900_... +45 55 -10 — 8N ~+1 —1 +1 -+2 427 —04 —18 22.... -19 ~+18 +3 -7
T e (] ~07| ~—10] 4128 +1 0 +2 +11 +20 | —12 —13 23.__. -6 —28 +3 +2
02.... —173 -108 +117 ~81 +2 0 -1 +3 —+14 4-04 —20 A4 +2 -3 -7 +7
03.... -+-03 +39 +24 +208 0 +1 -1 —31 —8 -+14 -4 25.... -3b -7 -9 =10
04....; -+60 +27 40 —~109 —6 +1 +2 +21 +7 —03 —4 26....1 <410 +9 —13 —20
05.... —-19 -+51 403 -156 0 +5 =13 |- -~04 -10 27.... -17 -3 +14 ~+11
—~64 +37 +79 0 -1 -1 —3 -5 +12 —9 2 ... +1 —8 +7 46
408 +04 —31 +2 -6 0 —26 +-4 —4 +3 ~16 -8 -3 —22
—40 424 +115 0 -3 —+1 —18 +411 -4 -1 —6 +12 -+10 +15
428 419 439 —24 +22 —+1 0
+32 —57 +130 29.22 | 20.16 | 20.09 -+05 -8 ~11 +25 20.845 | 20.876 | 30.010 | 20.042
—+67 -+08 -—62 68 60 5 —03 —8 +6 +14 280 221 243 225
—24 +18 —140 84 59 35 ~+08 +31 =5 ~11 267 216 270 218
—59 —07 —04 -16 41 +18 —16 +19 -+1 46 +13 -+b -27 +7
-1 +24 +138 +_'H -—]; +—'ﬁ +12
-+51 +-65 ~56 — —21
30 44| dE YAKUTSK, SIBERIA merd et 4 Bt B B ZI-KA-WEL CHINA #
—01 —102 —_ - - — 0117 N + o9kt
0| Zlay 1 [Lat. 62°01" N.; long. 120°4%’ T gl BT I [Lat. 81°11’ N.; ong. 121°25 E.]
+72 —07 —35 +5 +15 +4 —6
—74 +71 ~+65 : —18 427 ~1 415 Mm. | Mm. | Mm. Mm,
+18 —01 +20 Mm. | Mm, | Mm. ~+-30 +11 —14 +7 88....| -19 ~16 —31 +15
—120 +104 441 89.___ +6 =+3 -11 -4-38 -10 +13 —10 89_... -+28 +3 —9 —b
—35 —78 45 1] 1890.___ -34 —16 —6 +22 -5 -13 ~15 || 1890._.. —69 —2 -+38 —~11
+28 | <106 +27 gl....] -12 —24 +7 +24 —4 +13 -14 91.._.{ -118 1-3 +20 =77
+45 -~31 —93 02._.. -6 —4 —10 —-16 +1 +5 +22 92.... —16 +13 +-67 —36
—05 +17 —72 93....| -+28 +11 —~4 <413 0 =7 +7 93....| -+80 —25 +31 +47
—83 —98 455 94 ___ -5 -2 -14 -+15 —23 -4 16 94____ —22 —43 +1 +75
405 -~30 —148 95.__. -6 -1 —+17 414 +11 -~34 -21 95.___ —63 —49 —2 -4-36
—20 ] +02 096._.. —13 -1 +3 ~13 96 —9 50 +31 —99
1930__._{ —100 490 --26 —147 97 ... -~04 -2 ~+3 411 -+5 —1 -3
98.__. +29 +6 +8 ~16 +40 —18 |+ —56
Base___| 20.925 | 30.018 | 29.973 | 29,905 99 ___ +-5 —20 +6 +18 —+47 —47 -+166
A(+)..| 1075 944 1096 1672 || 1800_ ... +38 ~2] +12 -4 —~44 -+70 -+-6
2 (=) 1084 964 1116 1670 ol.___ +2 -~19 -1 +22 +32 +7 =20
[ Y ~9 —20 -~20 +2 02.... —4 -+20 —17
03.... 762.1 765.9 748.9 756.6 —30 447 410
04, 357 %g %gi gﬁ _—{:16 +19 ~+30
05.... 346 66 +17 +66
WINNIPEG, CANADA . i s f 2% 15 T 15
[Lat. 49°53’ N.; long. 97°07' W.] 07. ... —14 —1 —42
08.___ 476 —13 -~12
. Ineh ok 09, . ZANZIBAR, EAST AFRICA izg +9g _7g
Inches | Inches | Inches | Inches 1910__.. °10% 8.; long. 39°11’ B, - -2
8o e e 2% 3 T [Lat. 6°10” 8.; long. 39°11’ B.] ! i e 1]
1890__.. 0 0 -1 —2 12 +11 —52 402
+2 43 +2 -1 13 Inches | Inches | Inches | Inches +6 -1 +53
—6 +7 +2 +1 14 - ~12 - ~10 —30 —36 -26
0 ~2 —6 -7 15 —13 -2 +12 —9 414 —47 ~14
-2 —4 +1 —-R 16 +26 +5 ~11 +9 46 —23 +76
—1 -3 0 —4 17 -1 -2 =49 +10 ~+1 -+20 -+20
—9 —6 +1 -+5 18 —8 -10 —+10 -2 -4 +44 -+7
-3 0 -3 +2 19 +18 | 441 413 44 ~83 -13 —33
—6 0 ~2 —7 1] 1920, -+6 —30 —11 —25 168 —B89 -80
-9 -1 -3 -1 21 —10 0 +22 +23 =31 —11 +90
-~3 —+2 -2 +5 22 =49 +17 —+2 +-4 —25 —85 —48
+1 +10 +2 -+6 23 -+12 ~8 +9 +24 -3 -4 —-107
-2 —4 -3 —6 4. . __ +31 -9 —34 1} +-30 +53 +32
+8 +1 +5 -1 25 .. +10 | —21 —31 —2 +60 | —36 —17
+1 +3 0 +3 26.._. -21 —12 -+13 +17 —15 +80 -13
-+9 ~4 ~+1 -2 27 ... -16 +11 —26 ~41 31 -6 —63
~2 +3 -1 -1 28.... ~19 +15 =7 419 -50 ~30 —~28
+10 +1 —5 +3 20_._ +13 —9 +9 +4 20....] 412 +17 —31 470
—6 -3 +1 ~1 1 1930_... +9 -3 —+2 —5 |1 1930....f —22 —-37 —~46 —36
0 -1 +2 +3 -17 0 -8 +3
+3 —2 +2 +2 |} Base... —25 —8 ~15 <15 || Base...| 768,55 | 761.23 | 753.34 | 762.0Y
+6 ~4 -+ 4 (| 2 (+)--- -1 +7 430 422 || Z(+)..| 1083 732 631 084
+1 1] ~+5 —4 | 2 (=) +7 +12 -1 0l Z(—).. 1085 535 748 972
-9 +3 +3 42l Aeiae +12 —14 +14 +14 |l Ao ~2 +197 ] ~117 +12

3 Annual means in W. W. R, for 1888-1904 give average of 761,73 mm.; for 1905-20, 761,53 mm., a difference of 0.20 mm, Therefore, & correction of —0.20 mm. has been applied to
:h% lE)eriod. 158]%—211903% Annual means for 1905-20 give average of 761.63 mm., for 1921-30, 762.56 mm., & difterence of 1.03 mm. Therefore, & correction of ~—-1.03 mm. has been applied
0 the perio ~30.
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5. THE RESULTS
THE TIME INTERVALS

It is quiet certain that for general purposes of this kind
and with stations so far apart, the use of a period less
than a month in length would have been inadvisable; in
fact, the month would be somewhat too small to bring out

e larger relations. After the preliminary survey points
out the regions which seem to suggest associations, it will
then be desirable to break down the quarterly values of
Pressure at foreign stations into smaller periods in order to
throw further light on the association. For example, if
Winter temperatures (December—January—February) in
district No. 1 seem to show & relation with June-July—
August pressures of the previous year at Wellington, it
ay well be that using-November-December-January at

ellington would show a better relation. Again it might

e advisable to use October-November-December-Jan-
uary-February or November—December~January—Febru-
ary—March at Wellington. Again, for districts in the

nited States, it may be that instead of using the usual
Quarters we would want to use some other combination
of months. For example, we might want to use the grow-
Ing geason for some particular crop, which might include
the months of May to September; or it might be that in-
stead of March—April-May we should for some reason
Prefer to use April-May-June. From a climatic point of
View, as regards seasonal rainfall, for example, in Cali-
Ornia, it would be preferable to combine the months
from December to April.

The time interval used was the quarter. Correlations
Were worked out with foreign pressures one quarter

efore, two quarters before and three quarters before the
Season in the United States. This gives a maximum
time interval of three quarters of a year. Perhaps
1t would have been advisable to provide for greater time
ags between the foreign pressure departures and the

nited States condition of temperature or precipitation,
for example, four quarters or five quarters before, but
to do so would have multiplied the work and further
delayed the completion of the project.

he foreign pressure date after being marshalled into

Quarterly values were compared by means of correlation
Coefficients with temperature departures in district No. 1
comprising New England, northern New Jersey, and parts
of New York and Pennsylvania). For example, winter
temperat_ures (December-January-February) in district

0. 1 were correlated with pressure at the 63 stations for
the first quarter before (September-October-November of
the preceding year), with the second quarter before
(June-July-August of the preceding year) and with the
third quarter before (March-April-May of the preceding
year), = Similar correlations were worked out for spring,
Summer and fall temperatures in district No. 1, making
& total of 756 coefficients. The same procedure was
Carried out in the other 11 districts.
b Similarly, correlation coefficients were worked out
etween pressures at the 63 foreign stations and precipi-
tation in the 12 districts of the United States.
. Tables 12-23 give the 63 foreign stations arranged
I alphabetical order, with the correlation coefficients
Or temperature for the 12 districts by quarters and with
he three time lags; and tables 24 to 35 give similarly

e correlation coefficients for precipitation.

METHOD OF PORTRAYAL

Tt is impossible from tabulations of this sort to get a
Plcture of the geographic distribution of the coefficients

so that it is considered most important also to have
charts  to show the geographical distribution of the
correlation coefficients. The coefficients were therefore
entered on world charts and it was found that the plus
coefficients and minus coefficients arranged themselves
into groups. The result was quite encouraging, especially
since lines of equal coefficients could be drawn for 0.10,
0.20, 0.30, and in a few cases 0.40 and even 0.50.

RESULTS

The present study has produced no outstandingly large
correlation coefficients. However, 60 or more equalled
or exceeded + 0.50 in each of the correlation groups
between foreign pressures and United States temperatures,
and between foreign pressures and United States precipi-
tation; and a total of 18 equalled or exceeded * 0.60.

The distribution of the correlation coefficients between
foreign pressures and subsequent temperature conditions
in the United States are shown on charts 4 to 147, and
between foreign pressures and precipitation in the United
States on charts 148 to 291.

WINTER TEMPERATURES IN THE UNITED STATES

Relation to foreign pressures one gquarter before, that is,
in the preceding September, October, and November.—Mod-
erate negative correlation coefficients are found from the
Aleutian Islands, southward and southeastward over the
Pacific Ocean, as far southeastward as off the coast of
Central America for northern districts of the United
States. For southern districts negative correlations are in.
evidence over the Aleutian Islands and thence southwest-
ward over Midway Islands to Papua. For district 12,
cocfficients are much the same as for northern districts.
In addition to the negative correlations above referred to,
there is quite a definite positive correlation between the
winter temperatures in northern districts with precedent
September, October, and November pressures over the
Rast Indies, whereas for the southern districts marked
positive correlations are lacking or correlations are slightly
negative.

Relation with foreign pressures two quarters before, that
is, in the preceding June, July, and August.—A fairly
consistent negative correlation is in evidence, especially
for northern districts, from the Aleutian Islands southward
to Samoa. Also, there is evidence of a negative correla-
tion in South America between latitudes 20° and 40°.
For northern districts there is quite a consistent positive
correlation over eastern and, more particularly, north-
eastern Africa. For southern districts, areas of negative
correlations appear farther to the westward, extending
from Kamchatka southward to Papua and Australia. The
negative correlations found in central South America in
connection with the northern districts are replaced by
positive correlations over the northern portion of South
America. The positive correlations found in connection
with northern districts over eastern Africa are replaced
by negative correlations over western Africa, except for
district 11,

Relation to foreign pressures three quarters before, that 1is,
in March, April, and May.—Positive correlation coeffi-
cients are found for districts 1, 3, 5, and 7 from Kamchatka
southward and southwestward to Australia and the East
Indies. Also, positive correlations are found for districts
1,2, 3,4, 5 6,7 and 8 in the region extending from
eastern Africa eastward and northeastward over India,
the East Indies and Australia. It is noticed also that
negative correlations are found for districts 1, 2, 3, and 4
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over northeastern Canada and western Greenland; and
for districts 5, 6, 7, 8, 9, 10, 11, and 12 over northern
Russia and northern Siberia.

SPRING TEMPERATURES IN THE UNITED STATES

Relation to foreign pressures ome quarter before, that is,
in December, January, and February.—Positive correla-
tions are found for districts 1 to 6 over northern Africa
and the Mediterranean.

In districts 9, 11, and 12, positive correlations are shown
from southern Africa over the Indian Ocean, Australia,
and the East Indies. It is further noted that negative
correlation coefficients are shown for districts 9, 11, and
12 over Alaska and Kamchatka. Also that for districts
4, 6, and 8, negative correlation coefficients appear over
the region of Australia and the East Indies; also that for
districts 9, 11, and 12 areas of negative coeflicients appear
in the region of Apia and Malden Islands.

Relation to foreign pressures, two gquarters before, that is,
in September, October, and November.—Districts 6 and 8
show negative correlation coefficients over Australia and
the Indian Ocean, while districts 9, 11, and 12 show
positive correlation coefficients over the same area.

Relation to foreign pressures three quarters before, that s,
June, July, and August.—Districts 1, 2, 3, 4, 5, 7, 9, and
11 show negative correlations over the region of Alaska
and Kamchatka. Districts 1, 2, 4, 5, 6, 8, and 10 show
positive correlations over an area extending from Korea
and Japan east-southeastward to Midway; for districts 5,
6, and 8 another area of positive correlations is shown over
northwestern South America; and in districts 6 and 8
positive correlations over South America between lati-
tudes 20° and 40° south.

SUMMER TEMPERATURES IN THE UNITED STATES

Relation to foreign pressures two quarters before, that is,
December, January, and February.—Districts 1, 2, 3, 4, 5,
9, 10, and 12 have negative correlations with pressures
over Canada. Districts 1, 11, and 12 show positive cor-
relations over northern Siberia and northern Russia.
Districts 3, 5, 6, and 8 show negative correlations over
Australia and the East Indies.

Relation to foreign pressures three quarters before, that is,
September, October, and November—Districts 1, 2, 3, 4, 5,
and 6 show negative correlations over eastern Alaska,
while districts 7, 10, 11, and 12 show negative correlation
coeflicients over western Alaska. In addition, for dis-
tricts 5, 7, 8, 10, and 12, negative correlation coeflicients
are shown over northeastern Siberia. Districts 4, 5, and 7
show positive correlations over eastern and southern
Europe and northwestern Africa.

FALL TEMPERATURES IN THE UNITED STATES

Relation to foreign pressures one quarter before, that is,
June, July, and August.—Districts 1, 3, and 5 show positive
correlations over eastern Canada, while districts 4 and 12
show positive correlation coefficients over central Canada.
Districts 2, 4, and 7 show negative correlations over
Japan, while for districts 8, 9, and 10 negative correlation
coefficients are found over Kamchatka and western Alaska.

Relation to forzéqn pressures two quarters before, that is,
March, April, and May.—Districts 1, 3, 4, and 5 show
negative correlations m the region of New Zealand.
Districts 4, 5, 6, and 8 show positive correlations in south-
eastern Africa and the region of Madagascar and Zanzibar.
Districts 7, 9, 11, and 12 show negativée correlations in the

region extending from extreme northern Russia eastward
over northern Siberia.

Relation to foreign pressures three quarters before, that 1s,
December, January, and February—Districts 1 and 3 show
positive correlations over eastern Africa and in the region
of the East Indies and eastern Australia. Districts 1, 2,
3,4, 5, 6, and 7 show negative correlations over northern
Alaska. Of these districts 3, 4, 5, and 6 also show nega-
tive correlations with Kamchatka. Districts 2 and 6
show mnegative correlations over northwestern South
America and thence westward to Malden Islands.

WINTER PRECIPITATION IN THE UNITED STATES

Relation to foreign pressures, one quarter before, that s,
in September, October, and November.—For districts 2, 6,
and 8, negative correlations are found from New Zealand
to Mexico. Positive correlations are found for districts
7 and 9 over western Alaska, at Samoa, and in western
South America. For districts 2, 6, and 8, positive corre-
lations appear in the Fast Indies, Australia, and the east
portion of the Indian Ocean. For district 9, negative
correlations are found over southern Africa, the Indian
Ocean, India, Australia, and the East Indies.

Relation to foreign pressures two quarters before, that s,
i June, July, and August.—For districts 2, 6, and 8,
negative correlation coefficients are found over Honolulu,
Apia, western and southern South America, northeast
India, Indo China, and Manila. For districts 2, 6, and 8,
positive correlations appear in southern Africa, Australia,
and the western Indian Ocean. For district 7, large nega-
tive correlations are found over the North Pacific Ocean
(Honolulu, Midway, Apia, and the Malden Island).

Relation to foreign pressures three gquarters before, that s,
in March, April, and May.—Districts 1, 2, 6, 8, 10, and 11
show positive correlations in Alaska. For districts 5, 6,
and 8, positive correlations are found over northern Aus-
tralia, the Indian Ocean, and East Africa. Positive cor-
relations are found for districts 9 and 12 at Rangoon and
Manila. For districts 6 and 8, negative correlations ap-
pear at Honolulu, Malden Island, Apia, and over western
and south-central South America. For districts 6 and 10,
negative correlations are found over Russia and Siberia.

SPRING PRECIPITATION IN THE UNITED STATES

Relation to foreign pressures one quarter before, that is,
wn December, January, and February.~—Districts 2, 6, 7,
8, and 10 show positive correlations at Manila and Port
Moresby. Districts 3, 5, 6, and 8 show negative correla-
tions over western Alaska and Kamchatka. Districts 9,
11, and 12 show positive correlations over northeastern
Siberia and portions of Alaska. District 8 shows marked
positive correlations at Honolulu, Midway, and over
Australia, the East Indies, India, the Indian Ocean,and
Africa. District 10 shows marked positive correlations
over China, the East Indies, the Philippines, and
Australia.

Relation to foreign pressures two quarters before, that s,
in September, October, and November.—Districts 7, 8, and
10 show positive correlations over Indo-China, the Philip-
pines, and the East Indies. Districts 8 and 10 show
negative correlations at Honolulu and Malden Island.
Districts 11 and 12 show negative correlations over
Mexico, the West Indies, the Azores, and Madeira.

Relation to foreign pressures three quarters before, that is,
June, July, and August.—Districts 7 and 8 show negative
correlations at Honolulu and in central South America.



Districts 1, 3,4, and 5 show positive correlations over Green-
lan'd and Labrador. Districts 7 and 8 show positive corre-
ations over Europe, northeastern Africa, the Indian Ocean
and Australia. Districts 5, 7, and 9 show positive corre-
lations with northeastern Siberia.

SUMMER PRECIPITATION IN THE UNITED STATES

Relation to Iforeign pressures one quarter before, that is, in
arch, April, and May.—Districts 3, 5, 6, and 8 show
Positive correlations with northwestern Siberia and north-
eastern Russia. Districts 3 and 5 show negative correla-
tions with Samosa, Malden Island, Mexico, Bermuda, Mid-
way, and Dutch Harbor. Districts 3 and 5 show positive
correlations with Indo-China, Manila, the East Indies, and
Western Australia. Districts 1, 3, and 5 show positive
correlations with Yenesseysk and Yakoutsk. Districts 9,
11, and 12 show negative correlations with South Orkneys
and Cape Town.
Relation to foreign pressures two quarters before, that is, in
ecember, January, and February.—Districts 3, 4, 5, 6, and
show positive correlations with Australia and Port
M_Oresby. Districts 3, 5, and 8 show positive correlations
With central and southern Africa. Districts 3, 7, and 9
show negative correlations with northwestern Alaska and
northeastern Siberia.
elation to foreign pressures three quarters before, that s,
eptember, October, and November.—Districts 2, 5, 8, and
show negative correlations with Apia, Malden Island,
and Wellington. Districts 1, 3,4, and 5 show positive cor-
relations with the Philippines, Australia, the East Indies,
the Indian Ocean, and Madagascar. Districts 2 and 8
show negative correlations with southern Europe, the
zores, and Madeira. Districts 1, 5, and 6 show positive
correlations with western Alaska. Districts 1 and 2 show
Degative correlations with South America. District 12
shows widespread negative correlations with Australia,
ew Zealand, Samoa, Malden Island, and Santiago.

FALL PRECIPITATION IN THE UNITED STATES

Relation to foreign pressures one quarter before, that 1s, in
une, July, and August.—Districts 6, 8, and 10 show nega-~
tive correlations with Midway, Honolulu, and Mexico.
istricts 8 and 10 show negative correlations with Malden
sland and Samoa. Districts 1, 3, and 10 show positive
correlations with southern Africa. Districts 5, 6, 7, and
show positive correlations with northern Africa. Dis-
tricts 7, 8, and 9 show positive correlations with the
ndian Ocean. Districts 5, 6, 7, 8, and 10 show positive
correlations with northern Australia.
. Belation to foreign pressures two quarters before, that is,
™ March, April, and May.—Districts 3, 4, and 7 show
Negative correlations with Alaska. Districts 6 and 8 show
Degative correlations with northeastern Siberia. Dis-
Ticts 8 and 9 show positive correlations with northern
iberia. Districts 7, 8, and 12 show negative correlations
With southern South America. Districts 6, 7, 8, and 10
show negative correlations with Samoa. Districts 5 and
show positive correlations with southern Africa and
Dortheastern South America.
elation to foreign pressures three quarters before, that is,
W December, January, and February.—Districts 5, 6, 7,
and 8 show positive correlations with southern Kurope.
istricts 1 and 2 show negative correlations with north-
eastern South America and St. Vincent. Districts 1, 2,
», 11, and 12 show negative correlations with southern
Alaska, Districts 5 and 7 show positive correlations with
outh Orkneys, Cape Town, Madagascar, Darwin, and
ort Moresby. Districts 11 and 12 show negative correla-
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tions with southern Alaska, southern Canada, Bermuda,
Mexico, and the West Indies.

6. WALKER'S OSCILLATIONS

Previous investigations that might profitably be used
in correlation studies are those relating to the “oscilla-
tions” of Walker (99), the monsoon rainfall of India, the
summer rainfall of Australia (43), the summer rainfall of
South Africa (43), and the Nile flood:

A few ““seesaws’ or oppositions have attracted atten-
tion; particularly in the North Atlantic, the pressure
opposition between the Azores and Iceland, and in the
Pacific between Honolulu and interior Alaska. In his
studies of world conditions Walker found what he has
called “oscillations” (probably suggested by the work of
Lockyer); the ones to which he has called special attention
are the North Atlantic, the North Pacific, and the southern
oscillations. In explanation of what oscillations are, he
uses the winter North Atlantic oscillation as an illustra-
tion: He says that it is generally regarded as expressing
the tendency for pressure to be low near Iceland when it
is high near the Azores and over southwest Europe; and
this distribution is, of course, associated with high tem-
perature in northwest Europe and low temperature off the
Labrador coast. If we may consider the situation in
another way, a consideration of the pressures in the region
of Horta and Stykkisholm give a representation in a north-
south direction only and no indication of the east-west
distribution. Further, pressures at both stations have
to be considered. It would provide a much more satis-
factory and significant index if more stations could be
brought into consideration. Walker therefore arrived at
a combination of factors to represent the winter oscilla-
tion, which is more pronounced than in other seasons, by
a series of approximations which led to an expression
involving Vienna pressure, Bodo temperature, Stornoway
temperature, Bermuda pressure, Stykkisholm pressure,
Ivigtut pressure, Godthaab temperature, and half the sum
of Hatteras and Washington pressures.

The North Pacific winter oscillation is represented by
a relation involving Honolulu pressure, Qu’Appelle and
Calgary and Prince Albert temperature, Sitka, Fort Simp-
son or Juneau pressure, Dawson pressure, Nome pressure,
and Dutch Harbor temperature.

The southern winter oscillation includes Santiago
pressure, Honolulu pressure, Indian rain, Nile flood,
Manila pressure, Batavia pressure, Cairo pressure, Madras
temperature, Darwin pressure, and Chile rain.

The southern summer oscillation involves Samoa pres-
sure, Darwin pressure, Manila pressure, Batavia pressure,
southwest Canada temperatures, Samoa temperatures,
northeast Australia rain, Charleston, S. C., pressure, New
Zealand temperature, Java rain, Hawaiian rain, South
African rain, northwest Indian pressure, Capetown
pressure, Batavia temperature, Brisbane temperature,
Mauritius temperature, and South American rain.

Relation with temperature and precipitation in the United
States.—These oscillation indices are more stable and
reliable than data from any single station or pairs of
stations. Owing t the fact that most of the stations
employed are outside the United States, it seemed
desirable to associate the 3 oscillations with the 12 dis-
tricts of the United States, both as concerned temperature
and rainfall. This has been done, using time intervals
of 1,2, 3, and 4 quarters following the oscillations.

The data for the oscillations are given in table 36.

In presenting the results it is thought that tables 37 and
38 will suffice without charts to show the results of associ-
tions with the oscillations.
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TasLE 12.—Correlation coefficients between foreign pressures and Uniled States temperatures, district 1

‘Winter temperature

Spring temperature

Summer temperature

Fall temperature

SON JTA MAM DJF SON JIA MAM DJF SON JJA MAM DJF
1 2 : 3 1 2 3 1 -2 3 1 2 3

AN e 0.07 0.32 0.26 0.48 0.03 -0.01 ~—0.07 —0.41 0.07 0.18 0.28 0.41
Alexandria.__ - -—.03 .01 —.02 W11 —.12 —.22 —.10 —.19 .27 .28 .56 .22
Allahabad.__ - W21 .11 .31 .14 .26 .06 —.22 -.10 —.20 .19 .12 .21
Antananarivo. - —.00 .17 .12 —.13 .19 —-.02 .12 —.08 - 22 .18 .29 .31
Apia. oL Ceeeen - .08 -.31 -.16 .08 .33 .04 .25 .16 .12 —-.16 - 26 -—.36
Arequipa . - .14 —.08 .04 -.18 .13 .02 .06 —-.12 .06 .10 .19 .05
Batavia. oo eicmecccccmeamcan- - .22 .34 .51 .10 .17 .10 - 23 —.15 —-.21 .04 © .80 .17
Bermuda..._ - .16 —-.15 .07 —.01 .05 —.08 .09 —.09 .22 -~.17 .10 .04
Bouzareah. . - -.09 .01 .25 .40 —.07 .03 -.21 —.16 .06 —. 04 17 .24
Bulawayo... - .06 .39 .24 .03 -.07 .11 .35 —.06 .13 .24 . .22
Capetown... - -.17 14 -.08 .09 .24 —.05 .31 —.24 —.15 —.22 -.03 .23
Colon....._.____ - —-.26 -. 30 -.18 —.20 .22 .16 .06 .0 .19 —22 -.27 —. 46
Cuyaba......_.. - .04 -—.24 —.11 .15 .32 .04 .42 —.08 ~.13 .04 —.06 .26
Darwin. . _._.__.__ - .25 .17 .46 .06 .16 —.08 -.17 —-.23 —-.21 .08 .41 .34
Dawson.___._._.._. - —.30 ~.06 -.10 .37 .09 —.05 —.47 =21 —.2f —.06 —.04 —. 44
Dutch Harbor_ - —.03 —.37 .27 .11 —.23 —.24 -.04 .21 —.10 -.22 W17 -, 00
Edmonton._._. - —~.10 .01 .02 —.24 —.09 .05 —.06 -.29 —~.13 —.00 .09 -.12
Freetown. . _ N —.18 .02 -.06 -~.02 L12 .09 -.01 —.14 -.09 .25 ~.06 .07
Georgetown - —.04 -—.13 —.11 -.07 .19 .16 .08 .07 .06 .29 .26 .24
Gjesvar... .06 .28 .18 —.33 -.03 —.01 -, 02 .36 -—.06 —-.03 -.07 .12
Honolulu, .02 —-.24 —.06 .35 .22 -~.10 .04 ~.08 .08 -, 18 —.04 27
Irkutsk .08 -.01 14 W12 —.12 .06 .06 .25 .07 .06 -.08 .04
Ivigtut —.15 .05 —-.24 —.11 -.00 .06 .23 .28 .08 —.05 -.02 .08
Jask... .18 —.08 .01 .26 .22 —.36 .20 —.22 .19 02 .13 .16
Juneatt.__.________.. —. 42 00 .04 —.16 .23 -.26 .02 .24 - 11 .04 .02 -.08
0S8 e —.07 .06 —.33 .22 —. 0« ~.41 —.10 —.43 —.23 —.09 .08 .03
Madeira. weneooooenoan —.14 .01 .26 .18 .12 .16 ~.27 —-.28 .27 .05 .29 .20
Madras. oo 11 ~.16 .28 .82 .18 -.20 - 32 -—.30 —.18 -—.00 .19 .12
Malden Island.. ... .01 -~. 06 ~—.13 —.13 .06 .08 .18 .19 13 —.06 .01 —-.07

anila. oo W17 .07 .41 .31 .19 —.22 —.29 -.23 .26 —.18 .26 .36
Markovo_ .o eeaaae —.16 —.23 .46 —.35 -.21 -—.60 .09 .38 21 —.08 .20 -, 27
Mexico City . e —.26 ~.17 .15 —.08 .03 —.04 -.12 -.13 -.15 -.23 -.10 —.22
Midway Islands________.___.__ —.18 -.43 .49 .33 .48 .42 -.42 —.11 —.13 —.48 .20 .42
Montevideo. ... _.___...._ —.00 -.20 —-.20 —.27 .28 .18 A0 0 —18 .28 —.15 ~.28 -, 09
Moose Factory____..._.... —.02 .10 —.36 ~.06 —-.01 —.08 -. 14 -.30 -.07 .35 .04 -. 01
NOmMe. - ocoooeeann .39 —.18 .14 ~.16 .05 —.40 —.16 .08 —~.03 - 08 .27 - 44
Orenburg_____________..._. 14 .18 —.24 —.19 —-.04 .26 .07 .13 -.04 .07 -, 47 .30
Perth. . . - .19 .19 -.01 .33 .27 .19 —.00 —.04 —.06 —.08 .47 .12
Ponta Delgada______ . ... .. - —.05 —.06 .19 .08 -.27 .03 -.26 -.08 —.02 .01 .34 11
Portau Prince. ... ... -—.07 —.02 .00 —.13 .19 .09 .83 -.01 —.16 —.06 .02 —-. 39
Port Moresby..o - coemeeceeee .26 .16 .22 .04 .16 .14 -.15 —.22 - 27 .10 05 .32
Punta Arenas. _. —.03 .03 -.01 —.17 .34 ~-. 15 .07 —.09 —.01 —.04 —.24 —.31
Quixersmobin, ... ... - ~.05 —.22 .08 .21 .13 .11 -—. 03 -, 24 —.12 ~.01 .18 .28
Rangoon_ .. ..o .eocoiueons - .08 .00 .36 .29 —.00 —. 34 -. 34 ~.30 ~. 20 —.04 .27 .26
Riode Janeiro. ... __ - .18 —~.24 .04 .15 .27 .04 .29 —.09 34 -.16 .06 -, 15
St.Helena_ .. .. ocoooo... L1 —.08 .18 —.06 .04 .14 —.21 —.02 —07 .02 .24 .03
8t. Vincent. - .06 .14 .18 .18 .28 17 .08 -.24 ~.11 -.02 .16 .11
Bantiago. - oo eccena 07 —-.20 .02 ~.08 .04 .07 .02 —.0t 08 -.09 —.35 —.28
South Orkpeys.......ooccceeooo.o. - 17 .23 ~.28 —~.01 .10 —.03 .40 .20 ~.03 .05 —.29 .43
Southwest Point_ ... oocoeoae._. .06 -.04 -.13 —.24 —.03 ~.10 .06 .06 .00 ~.02 -~.13 .13
Stykkisholm______ ... -.13 —.13 —.09 —.28 —.12 .09 .48 .18 ~.11 —.0b —.02 —.268
BYANOY - - oo maeeee .13 .04 .16 .09 .22 .11 —.19 .32 —.18 ~-.06 .03 27
Tashkent.... . _.....ceo._. .26 .08 —.03 —.02 —.24 .18 -.38 —.00 .04 .03 .23 .19
MOKYO. - oo e .23 —.17 .19 .10 .02 .27 —.16 .22 .30 ~.25 —. 11 .13
Upernivik. . oo mcacaaeaas .01 -.05 - 22 —.02 - 12 .02 .17 .33 .17 -.07 -~ 02 17
UstZylma.__ .. oo —-.01 —.08 -—.02 —.27 -.14 .06 -.10 .35 .27 .20 .01 .25
AA2) 2T —.10 —.18 —.08 —-.13 .13 —.08 .24 .08 —.21 14 .02 —. 24
Vienna. e 2 —.43 ~.08 —.08 .27 —.08 .08 -~ 14 .08 —.18 —.00 .04
Wellington____.______________.____ —.18 .02 —.20 —-.07 —.08 —.08 .04 .29 —.13 .25 —.28 —.12
Winnjpeg. e e -1 .06 —-.28 =17 .08 -.00 .12 —. 54 —.06 .49 —.23 -.15
YakutsK o ..o . .06 .04 —.04 ~.23 . .13 .03 .45 —.01 —.01 .03 - 07
Yenisseysk ..o m..-.. e ——— A1 ~. 06 .03 -, 22 .01 —.03 11 .35 .04 -.08 .15 .10
Zanzibar. ...l -.19 .24 .19 .24 .06 .21 01 —.18 —.22 ~-.03 .25 .42
Zi-Ka-Wel. .o ovoicireincrmmneaecneer e —. 04 .19 -, 18 .01 —.10 .14 .08 .04 .20 -.16 .10 -, 01
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TasLe 13.—Correlation coefficients between foreign pressures and United States temperatures, district 2

‘Winter temperature

Spring temperature

Summer temperature

Fall teroperature

SON JIA | MAM DIF SON TIA MAM | DIF SON A | MAM | DJF

1 2 3 1 2 3 1 2 3 1 2 3
ﬁden ................ 0.01 0.11 0.21 0.06 [ —0.12| —0.12 0.04 0.03 0.27 0.18 0.11 0.06
Alexandm .19 —-.20 15 12 —.08 -7 —.06 .11 .02 .09 .09 .08
lahabad .12 .10 .16 —.23 ~.09 .05 —11 -4 .08 ) —.05 ~—.08
Dtanarivo. ..o I .16 .34 —. 28 —.07 .00 vy .23 —.01 .28 .43 .29
Apla __________ .11 —.08 -.07 .21 1 .12 —.20 —.22 .10 —.23 —.20 - 27
Tequipg S .03 1 ‘23 —i29 —.03 -0 —.08 .08 —~.10 —.10 .22 —. 36
atavig - -1 .10 .33 —.28 -.15 -.20 L4 17 17 11 .30 .07
ermuda, ..., - .21 .25 12 17 .21 .00 .08 —.04 07 03 .05 g5
oUzareah 0L .20 20 34 .07 .00 —.28 —.03 .18 —~.09 .22 04
Wawayq - 1TTTIIITIIITIIITIIITITTII T —.19 17 .24 —.08 —02 .20 .24 .23 16 .19 .43 12
apetown. ... ... = —12 19 .05 .03 .19 .22 .00 .17 —.03 —.05 7 3
olon_____ —.02 105 —. 04 —.26 .34 20 15 .10 .11 —.46 —.26 —.65
uyaba, .02 .26 17 06 .16 .23 .08 4 .22 .21 —~.16 13
Darwin 17 —-.13 —.06 25 —.28 -2 —.15 .09 .15 7 14 .38 12
Bawson. - I R —.03 —.25 19 —.04 —.09 -1 ~.01 —-.21 .25 —.16 —.56
EutCh Harbor. .. - ~, 53 —.22 - 14 W17 —.22 —.23 —.29 -.05 - 17 .06 —.19 - 30
dmonton___ . ... —:33 04 .00 -7 .01 08 .07 —.19 —12 .08 - 02 .00
Tectown ... BN Iy 1 1 —.04 .04 14 .04 —.01 12 .00 .26 18 .28
eorgetown...._. —.08 —.01 —.01 .05 .19 .06 .00 .09 ~.06 28 17 13
esvar. . .25 —02 02 .05 —.01 —.10 .03 07 .27 -1 —.19 24
Honoluly -1 —.08 12 27 14 —.03 —.08 ~.05 —.16 g —.04 .97
Irkuts = -5 —.25 -5 - 20 .02 12 —.08 —.04 .07 —.06 —~.08 .02
JVigtut- ................ .07 —.04 -.23 —.18 —.10 .35 .07 A1 —.03 .03 -.16 .10
ek T .08 —.38 —.02 —17 34 -17 .01 .04 45 —.19 —11 —.07
Uneau. N T —.23 —.05 ~.02 —.20 —.18 .21 —.16 —22 —-.18 —17 —.38
Bgos_ —23 —.15 —.24 .05 —-.19 —.29 15 .22 .25 .08 —.09 .05
adelrq__C I TIITITITITIIT T 13 S12 .22 R .10 —.05 —.18 —.18 —.06 7| . .40 -30
Madras. 277070 —.09 —~.04 A7 —.32 —.09 —.05 .10 .06 .16 —.01 .00 —.03
Malden Tsiand. —12| —.03 .10 —.04 07| =10 —03| —05| —.04 —40| 22 —.20
Manila_ " __ ~.04 24 .36 - 14 —.13 —.26 .14 .08 19 —.21 a7 .10
Markove. ... oCITITITTiT T —14 —~.01 14 ~.18 .09 ~.08 —.09 .08 —.12 .08 —.04 —.25
Mexico Gity ..o momoremoemooos -1 -08 132 11 116 09 —28| —2a| -3 —10 ~06 —.01
ldway Isfands. - - ——- —-.20 —. 58 .49 03 .56 .36 —.19 .02 -.12 .37 .23 .53
Montevideo W05 —oe| —a1 —21 231 31 —17 208 20 —18| -39 04
Moose Factory.. . - 110 .01 -7 —.10 —~12 —.23 .04 —.25 —.08 .04 .00 14
Nome - 277w —.51 -1 —.18 —.15 .02 —.35 —.39 .07 —.25 07 —.20 — 44
Orenburg_ . : .08 —. 06 —.22 -.12 .23 .29 —.23 .08 —-.12 —.36 —.30 .27
Porth___ -  TTTTmmTToTTT —~.15 07 T —.13 —.15 —-.20 .10 07 .20 —.03 07 .04
Ponta Deigada 24 02 .08 119 -00 —.34 —. 04 —~.08 —.02 —.03 .37 .07
Port au Prince....... =] | -0z 04 12 1 —0i| —le8f{ —03 -05 g1 -2
Port Moresby I (71 .03 .20 —.10 —.07 .00 .04 .08 .06 .2 .81 .30
Puntg Arenas .09 10 .06 — 14 .18 —.08 .18 —.05 —.08 -.13 .03 —.16
Quixeramobin......... - -2 vt .35 .02 —.12 - 14 .31 27 14 —.10 .22 07
Rangoon... “02 . '35 —29| —17| =l20 07 18 18 .03 19 —_09
Rio de Janeiro 12 —.06 .23 —.08 .25 —.02 11 .10 .38 ~.09 .15 —14
8t. Helena__ .05 —.10 .24 .08 .22 .21 —.12 .05 —.01 .23 . —.02
8. Vincent ... | -2 —11 -2 14 13 4 18 .02 .10 1 -00 .04
Santiago._. ... - .23 .21 .10 .02 19 .20 -2 -.32 —.17 —-.13 —.38 —.40
South Orkneys.... —.26 15 —. 20 —~.05 .34 o7 12 13 —.19 —.35 —.02 116
Southwest, Point 3 —.08 ~.36 .13 .06 ~.04 -.17 ~.08 —.02 —.08 .01 .37
8 —.04 —.14 .03 —.20 —~.09 .23 14 —.03 —.13 -03 —. 06 -4
—.15 .00 .07 ~—. 08 .19 .08 ~. 04 .12 .09 —.06 13 .15
.04 —.33 .18 —.08 13 34 —.08 .09 —.02 —.14 —.09 .33
-00 —.19 —.08 —.04 110 18 — 07 41 .15 —10 —14 7
.03 -.01 -.20 —.09 —.20 .27 — 04 1 —.03 .01 —12 .24
.09 - 27 —-. 16 ~, 08 .25 .03 .03 —.10 -.02 —.26 -.13 .36
- 03 —.15 —.07 13 .03 -.17 12 -.10 - 09 .09 .24 -2
4 —.30 —.08 .18 .35 .13 ~.19 .06 .18 —.05 .05 —.05
-1 17 ~.15 .05 ~.20 - 01 .22 -1 —.04 .08 —.11 —.10
—-.15 —.01 —.30 —18 .00 —22 a1 —.38 .02 .18 .23 —.15
.12 —.26 —.06 -—. 04 —-.25 .21 - 00 W12 -, 15 —.01 .27 —.01
.92 .09 -17 .03 11 17 -.08 —.16 —.20 .18 -.04 1
-, 31 .07 .32 -.18 .01 18 .14 .01 .21 05 .47 .16
-ka-Wei 02 =17 07 .04 -.01 .07 ~-.11 .18 . -B| - - 14
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TasLe 14.—Correlation coefficients between foreign pressures and United States temperatures, district 3

‘Winter temperature

Spring temperature

Summer temperature

Fall temperature

SON JIA MAM DJF SON JTA MAM DJF SON JIA MAM DIF

1 2 3 1 2 3 1 2 3 1 2 3
0.15 0.32 0.13 .16 —0.12 —0.11 0.01 —0.07 0.09 0.13 0.32 0.28
11 .15 —.02 .25 —.10 ~.05 —.08 .09 .22 0 .36 .05
.30 .20 11 .10 .18 .11 —. 25 -.16 —. 18 .03 .10 .19
.10 .29 .44 -.16 .04 -.07 11 —~.03 —.08 26 - 10 .06
p .08 —. 20 —-.13 .10 .16 .00 .08 14 .15 —-.18 —.44 - 22
Arequipa —.02 —.20 —.05 -.12 .24 .06 -.08 —. 16 —.16 —.20 —-.03 -,18
Batavia.. .28 .31 .42 .07 .16 —-.00 -.12 —-.19 —-.14 .07 .18 17
.03 .01 11 —-. 19 -. 04 —. 18 .24 —.09 —.02 —. 19 .06 -.03
—. 20 -.30 .18 .30 .12 .20 —.08 .21 .16 —. 20 .43 .10
.0 .30 .25 .01 .08 .08 .04 .02 -.13 09 .43 .35
- 23 .12 - 14 - 01 .28 -.11 .13 .01 .18 —-. 23 .10 .34
-.21 —.29 —.19 —. 27 .34 .19 22 —.33 .06 - 11 - 11 - 19
.08 —.07 .00 - 17 .18 —.00 01 -.12 .0 .06 —.01 24
.09 .01 .26 —-. 17 .07 —. 10 - 21 -.18 —. 14 .14 .2 )
—.28 —.04 —. 04 —.22 .18 —.09 -, 22 —. 20 —. 37 —.16 -.09 -.36
—.50 —.30 .31 .05 —. 04 —.32 08 .08 —. 04 —. 14 .32 .05
—.10 —. 05 —.16 -2 —.11 -, 01 14 —.32 -.18 —.18 .10 -.02
—.12 .06 04 .07 W11 -, 10 .00 —.01 —.07 .14 —.05 -, 10
—.07 -, 13 -~.15 .10 .17 .02 .08 .07 .12 W17 .30 .16
.21 .11 .10 —.20 -—.06 .12 .10 07 -.11 -.02 -~. 08 .16
—.09 —.38 —. 02 .18 .16 - 04 .07 .02 .08 -.18 -.06 .30
—.18 .12 —.15 .06 —~. 10 .28 —.08 .12 .04 .20 .01 —. 05
—. 20 -, 15 -, 37 .03 .02 .18 —.07 .06 —. 04 —~.08 .03 .00
.25 -, 06 —.12 .08 ~.18 ~. 06 .12 -—. 10 .06 —-.02 .18 .21
—. 49 -, 22 .10 —-.07 —.1b -~.31 15 —.18 —. 43 15 —.02 .05
—-. 14 04 —. 52 .28 .02 —.47 .00 - A —.25 —.18 .09 .23
- 17 - 17 .09 .14 .09 -.13 .03 .14 —-.03 16 .36 .32
Madrss. ... .28 37 .15 —. 09 .03 .04 -.20 ~. 06 ~.05 -.01 .02 .08
Malden Istand - ..o oo -, 30 —.31 —-.28 —-. 23 .03 -0l .00 ~.01 .00 —.18 —.02 —23
MANIIB. e e acc e meeem .23 06 .33 .00 L1 —-.12 —. 19 —. 19 -.17 21 .10 .21
MArKOVO. en e ccmemcccac oo m e cemeeeem .16 —. 22 .47 —.01 —.33 —.46 .00 .37 .12 —. 14 .22 —.39
Mexico City. oo —. 34 ~.15 .02 - 13 —.03 -, 12 —-. 02 —.05 -. 09 01 .12 11
________ —.04 —. 47 .30 .30 .44 .81 - 04 .06 .32 —-. 37 .30 .54
—.03 -.31 —.22 —.24 .31 .15 .C6 .07 .28 -.13 -~.31 .05
.03 09 -. 30 —.16 -—. 09 -, 13 —. 04 —. 19 .04 52 .12 .05
—.38 —.04 .11 —. 10 .27 —. 40 —. 02 (07 .03 —.25 .30 ~. 34
—.02 —.11 —.12 -, 13 —~.03 .14 —.04 - 05 .11 —.05 —. 03 .08
- .21 16 .08 .00 .21 .04 —-. 23 —.35 -, 30 -, 07 -, 13 .00
Ponta Delgada.. .03 01 .23 .08 —. 26 .01 —. 03 EN ] -, 02 - 04 .23 .18
Port au Prince. . _ooeoeoooooo - (4 ~.02 —.12 —.18 .13 .05 .20 —. 08 —. 09 —.08 .00 —.30
Port MOresSby¥ o _oocceecceens .28 .17 L13 —. 04 —.04 —. 04 - 27 —-.28 —.30 .14 .02 .47
Punta Arenas. .. .occoecccemo- .02 .07 —.03 —.37 .19 —.29 07 —-.14 .02 -. 14 —-.12 —. 14
Quixeramobin..._.__.__._... .05 .03 .4 .19 .27 ~.03 —.18 ~.08 —.36 1 1 .08
RANZOON - e o ecrccceeccemm .15 .17 .26 —~.19 .04 —.39 —.34 -.29 —.16 —.16 .15 .14
Rio de Janefro..___. .16 -.25 .13 .13 .10 .00 -.11 .30 ~-.16 .08 —-.17
St. Helena.. —.14 —. 06 .02 —.19 .21 -, 06 —. 0 -.12 .01 —14 24 .08
8t. Vincent .. ~. 06 .18 .18 .03 .17 .09 .08 —.10 —. 00 .05 .08 10
Santiago. ... ... .01 —.19 .00 —.26 —.02 —-.18 .02 -.09 —, 02 -.16 —.48 -, 25
South Orkneys....ccu.o---- —-.07 .19 —.18 .00 .13 .04 .30 . .18 —. 10 —.34 .09
Southwest Point._...__._. .03 —.25 —.2b .15 .08 - 24 .85 .02 .09 .00 —.05 .15
Stykkisholm.._.__._.._._. -, 17 —. 23 —.26 -, 21 —.06 .06 .03 .00 —.12 —.16 .00 -, 22
W11 —.06 .33 .12 .19 .06 .02 .28 -. 20 16 .11 .32
—. 06 —.05 17 .04 —.01 .25 .08 .14 —.04 ~.08 .41 .10
.01 -. 16 .24 -. 07 .00 —.10 —.09 .35 .08 —.27 .02 .41
.04 —.11 —.34 17 .04 .08 .09 .28 .10 =13 - 05
.06 ~, 08 —~. 06 —. 09 .11 .06 .18 —.16 .24 -—. 18 ~.10 .18
.04 -1 —. 06 - 02 .08 - 14 .15 14 ~. 10 .12 - 12 -, 14
.18 —.13 —. 05 —. 06 .09 - 02 —.02 . .04 .05 .04 —.04
Wellington...ooo_..... —.22 ~.04 -, 26 .11 —.11 -.10 .17 .12 ~.16 .50 —.40 07
WiDniDeg. e —.04 —.03 —.34 —.17 .02 —. 17 .00 —.46 .04 .23 .00 —.14
Yakutsk. . _ ... .14 08 -, 11 —.12 —-.08 pt —.03 . —.18 —.09 .05 —. 03
Yenisseysk._. .12 —.02 —. 03 —. 10 —. 04 .14 —.01 -.13 —.05 —.04 .13 -~.08
Zanzibar. .. e —. 24 .30 .21 .18 .07 W11 .07 .04 —.08 —.02 .30 | 27
ZAka-Wel. .o e a vt —.14 ~.15 .02 .02 —.03 .13 .1 -.14 .06 -2 .01 .00
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TaeLm 15.~—Correlation coefficients between foreign pressures and United States temperatures, district 4

Bouzarealh

olon.__
Cuyaba_
Arwin .
Dawson

Georgot
giorgotown.

‘Winter temperature Spring temperature Summer temperature Fall temperature
SON JIA MAM DIJF SON JTA MAM DIF SON JIA MAM DJF
1 2 3 1 2 3 1 2 3 1 2 3
0.06 0.15 0.24 0.11 —0.21 —0.23 —0.07 0.00 0.13 0.04 0.02 0.17
.32 - (4 W16 .16 —.05 — 12 —.14 .26 .10 —.19 .20 .22
.13 L0 .16 —.28 -1 .06 -—.17 -.17 —. 06 .13 —.18 12
—.09 4 .34 —. 30 —.18 —.28 .04 W11 -. 08 .26 W27 .01
09 .03 —.05 .28 .16 .18 -.18 .10 .24 —.06 —. 14 .01
.18 .02 .20 —.33 .07 —.03 —.14 -—. 13 —.16 —.11 .16 .02
~.10 .13 .39 -, 23 —.17 - 25 A1 .18 —-.01 .18 .00 .02
12 .25 .10 .04 .07 —.03 .10 ~.15 .01 —.02 .25 .09
.01 -, 22 .25 .34 .06 .01 - 16 12 .21 .00 .35 .15
ulawayo_ .07 .15 .26 —. 16 - 26 .05 14 .04 -, 29 .19 .34 -.11
apetown.. ~.16 17 .01 .06 .27 .03 .08 .06 -.13 -. 06 .13 .18
-.25 —. 06 -~ 11 —.20 .36 .30 - 04 —. 09 .13 —. 26 —.27 -. 53
—.02 - 17 .04 .04 .12 .07 .10 .11 .39 .18 —.17 .12
-. 14 -.10 .29 —.32 - 17 —.26 —.26 -, 08 —.12 .22 11 .04
—.22 -, 056 —.23 —.09 .04 —. 14 —-.11 -.15 —.44 .23 -, 16 .05
Dutch Harbor —.43 —.16 .01 .27 .00 -, 14 .07 .01 —~. 18 L1 - 11 -, 26
.01 —. 04 -.02 —.16 —.06 —.33 —-. 09 —.31 —.16 25 .12 -.09
reetown._ . -.12 14 ~.08 —.02 .10 -.12 .12 17 .08 .20 .01 -.02
—.06 —-. 02 —-. 52 .03 .19 —.01 12 .19 .17 .18 17 .16
.22 .02 -.07 —-.14 .02 —-.08 W10 —.18 -.07 —.02 -.07 .00
—.19 -, 17 .11 .08 .08 .01 - 11 —.06 —.16 —.03 .12 .50
-.06 -.20 ~,13 .15 —.02 2 —-.13 —-. 06 —-.02 —.08 =15 ~. 24
—.04 —.01 —.25 —. 00 -, 02 .30 08 .08 -.10 -.07 —. 08 —.24
.10 .33 -.01 —.07 —. 36 -.11 .09 .10 .31 -.18 —.06 .32
~.18 —. 18 —.0 .02 .20 —, 13 36 -.37 —.32 .28 —-.13 -3
- 27 —.12 -, 27 .13 —.09 —~.36 06 .15 .07 -, 01 —. 05 .08
—.02 .08 .19 —-22 —. 10 -, 04 —.06 11 —.03 .08 —.20 -.04
.04 .21 .24 W11 -.22 -.13 —. 07 —.08 .04 .21 .45 .42
-, 20 —.12 .03 —. 15 - 02 .01 ~. 06 .25 —.32 -.26 -.26 —.23
.02 .26 .39 —.16 —.06 - 12 —.06 —.09 —.12 - 17 —.09 .07
-.01 .03 .17 -~ 04 09 —.07 01 .14 .07 .41 .13 —.44
—.15 .04 .31 - 11 -.07 - 27 .03 .06 —-.02 .13 .27 .30
—. 28 —.61 .39 .01 N .52 -.07 .04 .28 —.32 .25 .58
.06 - 12 —.18 —.13 36 .32 —. 18 -.09 .34 —.11 —.42 .10
—-.02 -.01 —.22 —.02 —.13 22 .03 —. 14 .08 .20 .06 .28
—.40 .08 —.06 .02 .20 —-.3¢ —.07 .07 -. 19 .06 .00 —. 52
.05 —.08 -, 23 —. 16 .09 23 .13 —.14 .01 —.13 —.12 -, 08
-, 08 .03 .14 -.21 —-. 14 - 21 —. 16 —. 06 —. 05 .24 .04 .01
.19 .08 .18 .24 —.30 -7 -, 01 —.05 .15 .06 .35 .28
-.08 -, 08 —.08 —. 10 11 .01 .15 -.07 .17 —. 14 .13 ~. 11
~. 056 .01 .16 —. 18 —.09 - 12 —.13 -—.08 -. 12 .19 .06 .35
.07 .08 .01 —.28 .23 —.18 .05 —.10 .14 —. 32 -.2] .07
—.06 .07 .23 —.04 —.02 —.30 L1 .14 -.10 .10 .11 .17
-—.01 .31 .36 .00 —.02 —.02 -.22 - 20 -, 16 .10 —.08 -, 04
.07 - 07 24 —.03 .28 ~.01 .21 .04 .48 —.07 -.07 .04
.08 -.03 .26 .00 W17 .20 .02 .06 .08 14 18 .04
.31 —. 13 ~—.05 .04 .17 .02 .14 -0 .22 .02 —.10 .30
.09 .16 —~.10 - 17 .12 13 - 24 - 21 —-.15 .08 -.12 01
—. 28 16 -.19 -.13 .22 .21 .19 A1 .16 —.24 -.11 .18
1 -—.06 —. 28 .16 —.06 —. 08 .16 —.06 .10 .17 A7 —.28
~.02 —. 14 —.06 - 12 A1 —.20 .08 -~.01 -.21 ~-. 05 —.16 -.30
—.05 —.05 .16 .04 —.14 .08 .09 .33 —.12 .26 .06 .00
—.03 - 27 .14 .02 .24 .04 —.04 .09 .32 -.29 .04 .14
-—.06 —.18 .00 .05 .14 .16 .05 .41 .13 —.22 -.02 .22
.06 -, 01 -.23 J14 -.15 .18 .00 .20 —.09 -.03 -, 08 .02
.10 - 27 -.19 —. 14 .19 .10 .19 -.27 .08 -.11 —.05 -.07
.03 —. 08 .00 .25 .10 —.13 .13 L1 —.08 .12 -.18 —.02
.18 -.28 -~ 02 .19 .24 .15 -0l .13 .36 -.14 .08 -
—.05 .13 —-.14 .13 ~.11 .00 \17 —.06 -.07 .30 —. 36 -—. 08
-.05 —. 05 ~. 31 -.13 .00 -, 28 .10 -.35 .14 .28 -, 14 - 17
.20 —.18 —.03 06 —.16 .26 —.10 .00 —.13 —.07 .22 -.19
.16 12 -.31 .03 .06 .10 - 01 —. 24 -.23 07 .08 -
—.26 .16 .39 .00 .10 .02 —. 14 .08 .06 .16 .41 .14
.02 -.15 .17 .05 .06 .10 —~.11 .03 .17 ~.38 —.07 ~. 14
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TaBLE 16.—Correlatton coeffictents between foreign pressures and United States temperatures, district 6

‘Winter temperature

Spring temperature

Summer temperature

Fall temperature

SON JTA MAM DJF SON JIA MAM DJF SBON JIA MAM DIF

1 2 3 1 2 3 1 2 3 1 2 3
AdOn. .o amanm 0.24 0.48 0.21 0.21 0.08 0.08 —0.15 —0.19 0.09 0.12 0.24 0.09
Alexandria. oo et .23 .27 .08 .25 - 14 ~. 08 —.09 .09 .22 —.18 .30 —.06
Allahabad .38 W27 .26 .08 .04 .19 —.08 -, 08 —.12 —-.07 .06 .12
Antananarivo. . . oo caomoiiieaeimeae —.03 .23 .23 .05 .12 .03 .12 .13 .06 .19 .16 —.15
pla. ool .10 -.27 —.08 .10 .22 .18 W13 .18 .34 .02 -—.05 .00
Arequipa._. .02 -—. 10 .00 —.11 .34 .19 —.05 —.05 —.02 . .10 .13
Batavia._ .32 .35 .43 .16 .14 —.18 -2 —.10 - 24 —.02 .14 .06
Bermuds.._. .08 .11 .16 -.20 —.05 .04 .24 .02 .09 ~.11 .00 07
Bouzareah_ —.16 —.18 .31 .21 .12 .11 .00 .25 .30 .03 .45 —.03
Bulawayo .02 .25 .16 —.07 .05 —-.13 .10 —.08 —.10 —.15 .32 .06
Capetown. —.18 11 - 11 .13 .26 -2 .04 —.08 —.04 —.33 .06 .14
Colon._____.____._. —.26 ~.28 -.17 -.17 .34 .35 .20 —-.10 .36 .10 —.14 —.02
Cuyaba. .12 .00 .04 - 22 .15 —.05 .26 —.04 .15 —-.13 .16 .16
Darwin.. .23 .08 .31 —.01 .16 - 14 —-.19 -.17 —-.22 .12 .23 .30
Dawson —.19 .00 -.04 ~—.18 13 —~.15 -.11 .00 —.19 -.23 .03 —-.13
Duteh Harbor.....__.. —.41 - 20 17 -.01 .02 -, 31 .22 .12 —.11 ~—.06 .36 .18
Edmonton._ ..o .07 .03 -.07 .00 —.12 -.01 —.10 -.12 —.05 -.12 .31 .18
.......... —.04 .20 .15 24 .24 -.07 .02 .08 .08 .08 —.02 -4
...... .03 .05 -0 .06 .16 .00 .22 .29 2 .14 .39 .20
.25 .18 —.17 —.27 -.30 .07 .06 —.01 -, 13 07 —.14 .05
—.26 —.45 -.02 11 .18 14 -, 01 -, 05 A7 ~.08 —. 08 .27
—.28 .00 - 22 .10 .00 .15 —-.21 .16 .14 .12 -.02 —. 25
-, 10 ~.08 —.33 .10 a7 .00 —.04 —.14 .00 —. 20 .04 -.18
.37 —.12 .00 —. 04 —~.29 -.19 .08 —.18 .08 -.25 -, 08 W11
- 22 —.13 .02 —. 09 -.28 ~.31 .31 —~.09 —.31 .09 .13 .10
—.12 .01 ~.22 L1 .02 —.40 .04 —.24 -.26 —.24 —.09 .14
~.02 .15 .32 .17 .10 .01 .10 .08 .09 .18 .24 .31
.2 .36 .20 .08 .05 .02 —. 12 —. 02 .11 —.11 -, 08 ~. 04
- 22 —.18 -.11 —. 11 .19 .16 .13 .27 .16 ~.03 -~ 07 -—.01
.29 -.07 .34 .00 .12 —. 08 —.12 —.15 -, 23 —.17 —. 01 -. 02
MarkoVo. . ool .26 -.10 .36 —.05 —. 49 —~.63 .02 .18 —.10 —-. 23 .21 —. 49
Mexico CHb. e oo -.26 -. 06 .28 02 17 —.01 .09 .04 -, 07 —. 08 —. 04 .08
- 12 —.48 .21 1 .42 .68 . -.15 .40 —.22 .21 .39
- 14 —.29 ~-. 28 ~.22 .24 .05 -.07 —.20 .38 —.26 —-.31 —. 04
.09 .08 - 14 ~.04 —.06 —. 09 -, 02 - 11 .03 .67 .23 .28
—.25 .05 .02 —.05 .36 —. 50 . .23 —. 14 —.24 .43 —.20
—.20 —. 02 —.32 ~, 05 ~.02 .09 —.16 - 12 L12 —.06 -. 00 —. 11
.28 .03 L1 03 —.0l - 09 -. 32 -, 04 —.23 .08 —. 02 .13
.02 .25 .31 .24 ~.21 .00 .05 —.05 .18 .08 .06 .27
.18 .13 .03 —. 08 .16 .07 .36 .14 —. 04 .09 .18 .04
.31 .19 .04 -—.10 —.02 - 17 —. 24 —.23 —.35 .21 -.21 .22
—. 01 .06 —.12 -.17 .30 —. 36 .14 —~.03 .05 —.23 —. 18 .09
—.0l .00 .18 .05 .12 —. 31 .18 .03 —. 16 .10 .09 .05
.22 .12 .29 .18 -, 03 -.16 —.18 —. 07 -.19 - 17 .14 .08
.18 - 17 .16 .17 .30 .08 .33 —.15 .48 —.12 -.07 —. 00
.14 .07 .32 .09 .09 W11 -.17 —~.11 .07 —.21 .28 .22
.00 .18 .16 - 12 .16 .03 .42 .08 .05 ~. 01 1 .23
—.05 —-.23 —.01 —. 18 .05 .04 .0l -.15 —.15 .05 —.19 .10
—-.15 .25 - 27 .02 .20 .00 .20 .30 .16 .07 —. 50 .18
.13 —.20 - 10 .08 .04 —.28 .32 -.20 .15 —.01 —. 14 .03
—.10 -. 27 —.381 —.08 12 .07 —. 10 —. 06 —. 04 —-. 13 .03 —.23
.14 —~. 15 .26 .14 .12 -, 03 ~. 12 18 - 27 .17 - 07 -, 08
~.08 —. 17 .12 17 - 12 .13 .06 .08 .06 —.12 .24 .08
~. 09 - 17 .16 A2 10 .18 00 .42 W17 —. 23 -, 03 .30
—. 12 —.07 —.32 12 .09 —~. 04 —. 02 .04 .13 ~.01 ~. 03 —.11
—. 02 .04 - 27 -—. 09 .06 .08 -. 02 ~.16 . 20 -, 17 —. 30 —-. 09
-0 -. 07 —. 08 —. 05 .14 —.09 -.11 .10 - -. 07 —. 30 —.23
.17 —.08 .03 -.19 .05 .02 .08 .08 .18 .11 .16 —. 15
-.17 .10 —. 30 .16 .00 =11 i -. 02 —.16 .38 —. 34 .10
.14 .05 —. 30 .03 .08 —. 16 .01 -—. 27 11 .13 .23 .09
.14 11 ~. 14 -, 02 -.19 .07 -, 16 .18 -. 26 ~, 19 -, 05 - 08
Yenisseysk__ .00 —. 02 -—.16 —.02 .14 .13 —.20 -.11 -. 02 —.15 .08 -. 15
Zanzibar... -, 08 , 87 .29 .14 .30 .18 .04 .12 —.12 .01 .36 .16
Zika-Wel et -.05 —.08 .24 .13 .23 .18 .0 .23 .28 -.21 .07 ~. 12
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TasLe 17.—Correlation coefficients between foreign pressures and United States temperatures, district 6

‘Winter temperature Spring temperature Summer temperature Fall temperature
80N JA | MAM DIF BON JTA MAM | DJF SON JJA | MAM { DJF
1 2 3 1 2 3 1 2 3 1 2 3
———————
Aden._ —0.10 | - —0.02 0.28|| —0.03{ ~—0.20| ~—0.15 —0.26 0.01| ~—o0.02 0.21 0.04 0.02
Alexandria_ . - .4 .12 .16 .25 .13 —.08 ~.16 .07 07 . .05 - 27
Allshabad - —.15 17 18 —.56 —.40 .09 ~.14 -7 —.16 .05 —.03 .05
Dtananarivo. ... ~-.10 .02 .89 —.37 —.39 - 20 .09 o1 .16 .27 .38 .04
Apla.____ .. 7: .21 .28 .18 .32 —.01 .23 —.01 .28 .26 .04 —.00 —.04
Arequipa_ = 25 .26 .28 —.35 —.07 .08 -2 14 1 .00 14 —.08
atavia_____ ___TTT" ~.32 —.22 .30 ~.18 —.37 —.20 .08 ~.13 —.18 —.02 1 gt
ermudg N I Y5} .32 —.07 .08 —.07 110 .05 —.10 .07 —.14 7 .02
OlUzareatr. ... = .16 —.22 .23 .34 .10 .00 ~.14 —.06 .10 —.06 18 —.16
Bulawgye 71T IITTTTTiTT T —-.07 —.10 .16 -7 —12 .10 .01 —.% —.40 .10 .47 .06
apetown o —.01 .06 .13 —.10 .20 .16 —.13 -3 ~.09 - 13 22 .05
olon____ .08 .18 —.08 —.02 .38 .43 —-.07 12 .36 —.12 —.18 —.57
uyaba_ - o —.04 19 —.00 —~.18 .04 16 .19 13 .20 .09 .10 ~.04
arwin ~.33 —.33 .20 —.51 ~.38 —.34 —.05 —12 ~.06 1 .30 .15
awson. . Y —.07 -2 .08 .02 —.18 .04 02 —.45 13 .21 —.39
Dutch Harbor, N —.01 .23 —.31 15 1 .01 .16 .08 — 2% .03 -2 —42
Edmonton 00 ~.03 .03 105 .03 02 .07 —.05 12 —.08 .08 —.00
16 .02 —.00 —.04 -0l ~.11 .09 .28 .19 .18 .12 —.04
04 .06 —.03 —.06 1 —.07 —.13 .21 —.05 .19 T .18
32 —.02 —.01 —.16 —.13 —.10 18 04 .05 —12 .09 .23
—.06 .08 S24 —.0¢ —.07 7 —22 03 —.31 —.00 .09 .34
.05 —-.32 —.08 .21 .12 .16 .08 12 —.05 10 .09 —.13
14 .04 .06 .02 .24 .31 .16 19 —.06 —.04 07 Ju
—.16 —.14 —.07 ~.12 -1 12 —.39 .23 .21 —.30 .16 —.02
—.05 .02 —.24 14 —14 —.03 .30 —.34 ~. 49 .16 —.08 ~. 58
—.37 .32 .08 —.04 -2 —.25 —.12 —.07 ~.18 (14 .18 —.08
.09 —.03 07 16 —.10 —.18 —.07 —.05 7 .18 .20 .26
-7 .16 .20 —.2 —.22 —.04 -1 .05 —.19 .06 —.09 .00
Malden Tsland. . = = .o8 .08 13 —2 —.09 —18 -00 L1 116 — 24 —.31 —26
Manila__ I —-.18 .35 .36 —.40 —.27 —.01 —.14 ~.15 —.31 —.23 .03 .06
arkovo 1 -7 .01 .33 —.08 36 14 .23 .09 12 —.22 2 —.40
Mexico City .. = .01 —.03 .36 .21 14 14 —.07 .01 .04 .01 —14 .04
dway Islands -2 —.46 .00 L% 48 51 .03 .00 .30 —.13 .07 .40
Montevideo 106 .03 —.09 —.08 36 37 —.32 —04 10 —.07 —.25 .05
Moose Factor —.07 1 —.08 .07 —.14 —.53 —~.16 —.0L .04 .02 —-.18 .19
Nome.___ 14 .15 —.04 14 .33 —.06 .02 .15 —31 —.02 —.08 —51
Orenburg .06 —.18 -.22 -.10 .26 .22 - 2% —~.18 .15 —~.28 —.14 .15
Perth 2% .13 .25 —.20 - 20 ~.36 .06 —.32 —.05 .07 12 11
Ponta De] o .03 .15 28] ~12! 33 .01 —~.05 .01 .06 18 08
ort au Prince. .00 11 —.13 .09 —.16 —.02 .15 .00 —.05 .06 —.02 - 07
ort Moresby.. —.45 —.39 14 —dl —.48 ~.28 -1 —.33 —.25 .08 14 17
Punta Arenas .05 .02 .08 —.14 17 —.04 — 2% .09 .04 —.07 06 .01
Quixeramobin, ..o ITTTTITIIITTITTT —11 - 06 .12 —22 —.18 —.20 .03 .82 —.18 —.09 04 .01
Rangoon_._ .- -7 .39 -0 —. 46 —.43 —.06 —.07 —.16 —.21 —.05 14 —.19
Rio de Jansiro. - .03 .06 7 —.10 .25 11 —.11 .22 .49 ) -1 —13
8t. Helens_.._._........2 '15 —11 T2 —.18 —.10 —.10 —.14 — 01 —09 .01 —.02 —.03
t. Vineent_ o TTTTTTT LT 18 -7 .06 ~.13 -2 —.01 ~.13 - 19 -.22 .13 -.06 .19
Bantiage .. TTTTTTTC —02 .32 o1 .04 .04 20 —.05 —.07 —.05 —.09 —.2 .08
OUth OrKNEYS. - -n oo oo oo oo .16 .12 —.18 —.15 .36 .02 .13 —-.09 .18 —27 1 .10
Outhwest Point......... .08 13 —21 .19 -00 .08 .00 —.01 12 —.08 00 .23
Stykkisholm. ... oo oo .23 ~00 .00 —.05 14 14 07 .25 —15 .06 10 —.03
dney __ —.08 -17 .08 -7 -.18 ~.18 -2 .01 —.02 —.02 .03 .07
Dashkent 7 TTTIITIIIITIIIIIIT T .07 —.23 .09 —.05 .35 .36 —. 14 08 110 .03 .16 .22
okyo____~ " - 07 —~. 18 -, 05 - 14 —.08 .19 .03 15 - 14 .08 .08 2
Upemlwk ________ .17 .12 —.08 .09 .14 .27 .05 18 —.19 .14 .12 .29
Ust Zylme. 2030 .07 -2 —.30 —-.10 —.08 —.06 .04 —.16 .00 —.28 —-.12 .25
alencia_ ... 7707 07 —12 07 .35 12 .00 .18 7 —.06 10 12 —.28
enna . 70700 14 .35 .18 —.06 7 .20 .01 19 17 .01 18 .
Wellingfon "7 77777 7 .25 —.04 .31 —.03 .18 -2 —.08 .08 14 .04 .04
innlpeg ________ .04 -, 05 -, 16 —.08 .04 —.34 .07 -, 19 .24 12 —.08 -, 12
akutsk T C .19 -2 14 .04 -.08 .3 17 .01 — 2% .09 .47 -.08
Bnisseysk _______ .24 -, 12 -—.16 .03 .03 .02 14 .05 ~.06 .08 .20 .19
anzibar T TTTC —.01 .03 .36 - 11 .13 1 .09 17 .26 .15 .51 .15
T 08 —.03 22 .08 —.02 14 .22 a7 .09 .07 13 —~.08
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TaBLE 18.—Correlation coefficients between foreign pressures and United States temperatures, district 7

‘Winter temperdture

Spring temperature

Summer temperature

Fall temperature

SON JIA MAM DJF SON JIA MAM DIF SON JIA MAM DJF

1 2 3 1 2 3 1 2 3 1 2 3
- 0 + S U 0.28 0.47 0.29 0.27 0.16 0.24 —0.03 -0. 10 0.20 0.01 0.02 —0.08
Alexandrig...._....._ .20 .40 .13 .21 ~.08 —.04 —.02 .01 .16 -.25 .04 -.13
Allahabad._....... .32 .14 .28 —.05 —. 05 .22 .06 .08 12 -. 15 —.08 —.06
Antananarivo.......... —.23 .31 39 .12 .14 —.05 .11 .06 L1 —. 11 17 —~.29
Apia —.12 -.36 —.45 .01 .25 .12 .60 .32 .61 .19 .12 .34
—.04 -. 056 .00 —.06 24 .16 —.26 —.17 .01 .00 —.03 15
Batavia.. .48 .27 .36 .10 .07 —.09 ~. 05 —.06 -.13 —.22 —. 10 —. 14
—.04 .06 —.02 .01 .08 -.01 .29 .03 .18 —.06 -.13 -.03
—. 01 -.10 .30 .16 .08 —.13 .18 .22 .48 -.09 .24 —-.22
.06 .08 .01 —.06 .12 —.14 01 —. 16 —.24 —.28 —.04 —.05
—.00 .06 —-.12 .20 .19 —.19 .06 .10 .18 -, 20 .00 —.18
L) 13} 1 USSP —.23 —.19 —.06 —.11 .08 .22 02 —.30 .44 .05 .08 .29
Cuyaba .23 —-.04 .13 —.04 .20 —.04 .26 10 .49 —.35 —.22 -, 21
DAIrWID e aectcee e e mmm—m e e cmm—————me .28 .16 25 —.06 .08 —.05 —.18 -—.13 —-.02 —.08 —.18 11
Dawson -—.06 .13 08 —-.10 —.04 ~.24 -.10 -.07 —.29 —.19 .36 .02
—.25 —.06 W10 —.14 .02 —.13 .09 —.04 -. 32 —.08 .35 .00
Edmonton. .21 .06 -.14 .07 —. 14 .01 —.04 —.04 .19 —.12 .33 .03
Freetown. . .09 .19 .28 17 .23 —. 25 .21 .19 .26 -, 14 .00 -.25
.03 -.02 .04 —.10 .04 ~.10 .24 .37 .32 —.08 .19 .00
—.07 .31 -.22 —.12 -—.05 .18 .14 .13 —.15 .02 -.23 —.17
—.27 -, 34 —.01 .05 .11 .14 —.05 .03 .09 .07 —.08 .18
—. 24 .06 —.07 .06 .07 .09 —.04 .26 .22 .14 .00 -.38
—.06 —.02 =21 .12 .35 —.07 —.10 —.15 —.02 —.20 .13 -, 17
.39 .06 —.04 —.13 —.21 —.15 —.05 —.27 —.04 —.15 .04 A1
.10 .03 —.02 —-.18 —. 45 —. 27 .20 -.09 —.15 .06 27 -.11
-.07 —.02 04 -.08 —.16 ~.42 .05 —.23 —.38 —-.24 -.18 —.02
.04 .16 .22 .28 W12 .13 .37 .22 .46 —. 04 .02 .04
.29 .32 .25 .10 .03 .09 —.07 -.10 -.08 -.13 —.16 —.08
—.15 —-.28 —.42 —.13 .12 .11 .19 .29 .41 .00 -.12 .04
.34 -.11 .20 —.04 .08 07 —.06 ~. 07 —-.16 .02 —.08 -.07
.14 .16 26 —.18 -.40 —.48 .11 .14 -.12 —. 36 .18 -,31
Mexico City_ . .coeenn —.11 .06 11 .20 —.01 —. 11 .21 .05 .63 .44 .36 .39
Midway Islands..... .08 - 27 .00 .14 .28 .39 .81 —. 17 .55 . .02 .10
Montevedio...ocveeeo_o —.29 —.27 —.14 —.09 .21 .04 .14 —.14 .27 — 22 .01 —-.20
Moose Factory....... .13 ~.05 .00 ~.01 .09 —.01 —. 04 —.29 -, 06 .39 .28 .23
(03 ¢+ 1T —-23 .02 —.04 —.07 .20 —.42 .07 14 -.19 -—.24 .50 -.13
Orenburg. . .coomoee._ ~.29 W17 —.30 .07 11 07 —.12 .04 14 -. 09 .04 -, 24
erth. . ... 36 .04 .31 .19 -.04 —.01 —.02 -—.34 —.46 .15 .06 .28
Ponta Delgada. ... .06 .36 .24 .25 -, 07 17 .08 -—.02 24 .06 -, 09 .09
Port a11 Prince.._...... .04 .06 .02 —.01 -.11 -.01 .26 .08 .12 .01 -~.01 .17
Port Moresby ... .34 .18 —.03 —.27 —. 17 —.26 -.18 -.11 —.25 .05 -—.32 -.12
Punts Arenas......_... —.15 .02 - 25 —. 13 .23 —. 28 .30 .01 .08 —.14 .05 —.05
Quixeramobin..__.___.. 21 .06 .24 —.18 -, 11 —.35 W11 .01 -.04 —.01 .00 .00
Rangoon. -« .ovoceeen .26 .06 24 -.08 —.13 .05 .01 -.10 —.06 —.25 -—.23 -.18
Rio de Janeiro. ... .13 —.01 15 -.02 .12 03 .24 —.16 .46 —.25 —.29 —.16
St. Helena . v oo -.04 —.03 .23 .11 —.01 13 —.22 —. 06 .07 —.19 01 .20
St. Vincent. ..ooceeeeno-. .18 .32 .23 .09 .20 —.08 .20 .13 W21 -.12 . .06
Santiago . .. ceeoeoooo —. 10 —. 28 - 07 —.08 .08 —.02 —.04 -.20 —.08 —.08 .01 .24
Bouth Orkneys.._.._...._.. —.25 -.02 ~.30 .04 .15 —.03 .26 .24 .28 .07 -.16 -2
Southwest Point....__._..._ .06 —.08 .03 .09 W11 —. 19 .35 —. 14 .24 —.03 —.07 —.07
Stykkicholtn. v cceeeeen —-.04 ~.18 —.20 -. 18 .13 - 17 —.05 .00 —-.27 -.10 -. 056 -, 17
Sydney . - cceoe oo .30 —. 10 .14 .05 W11 —.19 —.13 —.08 —.28 .01 —.04 .08
Tashkent. uameeeeecmcaccceccans —.09 .18 .10 .37 —. 24 —.02 .21 10 .25 .04 .16 -~ 06
TOKYO - - - cemmmeececmcmmccm e —.07 .12 .36 .19 -—. 08 —.02 .02 .34 .05 —. 47 -. 22 -.09
Upernivik. . eeeocmeeee —, 12 —. 14 —.23 .03 .22 —.02 —.07 .00 -. 04 .00 .15 —.21
Ust Zylma. oo —.20 .22 —. 28 —.04 .18 .02 .02 07 .06 -.08 —.33 —.23
Valencia_ oo —. 09 .08 .07 —.19 11 —~.16 .07 .06 .02 —.32 -.30 —-.06
Vienna. .. 11 .05 .13 —-.10 —. 06 -.20 .18 12 .29 - 19 .00 —.30
Wellington._. 02 —.08 ~.19 .15 .13 —.08 .08 —.10 —.13 .16 —.11 .14
Winnipeg 34 .03 —. 15 .07 .16 —.02 -, 08 —.22 .23 .00 .43 .08
Yakutsk._ ... . 12 .24 .00 -—.16 —.15 .02 —.30 14 —.38 -.20 - 17 -.10
YenisseysK. oo cum oo —-.21 .10 —.08 —.09 .00 —. 08 —.03 .18 .13 —.26 —. 05 —. 25
4N A1 —.03 .31 .23 .06 .28 .16 03 —.06 -.07 .00 .18 .04
Zi-ka-Wel -, 06 —.02 .18 .09 .16 L11 —. 10 .26 .22 .00 —.03 —.18
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TapLE 19.—Correlation coefficients between foreign pressures and United States temperatures, district 8

‘Winter temperature Spring temperature  Summer temperature Fall temperature
SON JTA MAM DIF SON JIA MAM DIF SON JJA MAM DIF

1 2 3 1 2 3 1 2 3 1 2 3
—0.07 0.02 0.23 -0.22 —0.22 —0.18 —0.23 —0.24 ~0.12 0.08 —0.04 —0.15
.37 -, 07 .14 .04 .10 ~.37 —.12 —-.13 .00 —. 26 -, 08 - 24
.07 .18 .1 ~. 46 —. 50 .06 .09 —.31 .22 -.15 -.07 .06
.00 . 0! .13 —.26 -, 17 —.33 A7 ~.13 .33 .13 .28 —~.00
.19 .08 - 10 .33 .13 .45 .09 .24 .27 .11 .14 .05
.39 .24 .21 —. 30 .22 .36 —.15 .01 .29 -.27 .10 .08
-.18 —. 16 .19 —.37 —.45 -.35 -, 13 —. 26 —.45 -~.12 —~.05 —.08
-.12 .25 .01 24 .00 .08 .22 .23 16 —~.04 .04 .02
Oluzareah . .14 —. 06 .13 .13 .04 -.18 -.19 .00 29 —, 55 .18 —~.12
Uawayo.__ —.06 —.29 -. 05 —.38 -.22 .22 —.21 —.41 —. 24 —-.20 .19 —-.01
apetown... 08 ~.10 .02 —.35 .16 1 -.10 —.22 13 -, 25 .18 —.15
—.03 .07 -, 14 .11 .09 .45 .14 .17 37 .01 .16 -.18
.02 .10 -.28 —. 30 —.10 10 .29 —.06 —. 07 ~.10 .18 .20
—.16 -, 24 .16 --. 63 —. 54 -, 47 —.09 —.30 - 20 .01 .05 07
~.03 .00 —.21 .40 .56 —.02 - 12 W44 —. 14 .08 -.03 —.23
~.06 .06 - 24 .16 .13 .04 1 .37 —.20 -.12 .25 —-. 25
W11 .09 .13 .04 -~ 10 .18 -—.05 .34 .22 .00 .12 —-. 10
-.07 .12 .01 .04 .02 —. 11 .07 .18 14 —. 14 —.05 —-.18
.08 11 W12 —.36 ~.32 —. 24 .00 .15 —.05 .03 .16 .13
.02 -.07 -.28 —.18 .22 -, 12 .15 —.04 -.07 .12 -.20 .05
—.09 .01 11 —.18 —.04 .38 -, 10 -, 24 .00 .09 .03 .20
—.01 —.31 —.12 .06 —.04 .08 —.13 .16 .06 .14 1 -.23
.14 —.40 —.04 .01 .34 .08 .08 —. 06 -.02 —~.08 .26 —.08
-.13 —.82 .00 -—.07 —. 25 .02 —.39 ~. 256 —.20 —.39 -.18 -, 08
.00 - 10 —.19 14 —.18 —.09 .23 .19 -~ 12 .09 .22 -, 46
—.31 —.38 .01 -.12 —-.11 —.32 —-.15 -.18 -.30 —.26 -.13 —. 24
.13 .18 .36 .04 W12 —.10 .00 .02 .30 W14 .24 .00
~.17 —.22 .12 -, 22 —. 42 —.06 - 17 - 24 —-~.38 —. 14 —-.15 .00
- 07 .03 .05 15 .33 .31 .22 .40 .34 .26 -.19 .03
—. 08 .21 .26 —.42 —.38 .47 —.16 —.31 —. 46 —.08 —.03 .07
-, 04 .09 .42 21 .12 .26 .01 .22 —.15 —. 56 .26 —-.28
.22 .21 .31 .14 .09 .06 .34 .30 .41 .17 .00 .18
-.21 —.38 —.40 —.30 .10 .42 .12 -, 35 -, 25 .30 -.12 A7
-, 02 - 07 - 25 —.08 .24 .31 .19 —. 18 .15 -.08 .06 -, 23
.08 .00 —.04 —.01 -.21 -. 20 —. 45 —.13 —. 08 .16 .06 .03
-.17 .19 -, 04 .33 .46 -.15 —.06 07 -. 02 -. 21 .22 —. 24
—.13 —.22 —. 24 —.02 .1 .16 ~. 32 —.06 .30 -—.18 . 06 —.07
~.12 ~.08 .20 —. 41 —.48 —. 34 —.09 —. 34 -.19 —.01 —-. 12 .13
.14 .26 .25 .22 —.11 —-.07 -.19 - 12 .23 .03 —-.06 -.07
.1 —.06 —.06 W12 -.37 - 17 .24 .40 .02 .01 .06 .20
—.21 —.14 —.05 -, 58 —. 59 —. 52 —.06 —. 49 -39 - 07 .06 —. 04
.07 -.13 ~.09 - 34 .26 —-.35 —-.07 .19 .20 —. 24 .29 -.12
—.04 —.01 .12 ~.23 - 27 —.23 .18 —.07 —. 28 - 12 W12 .07
-.16 .34 .26 —. 26 - 42 .24 -, 03 —.30 -.32 - 17 -. 09 —.08
—.09 .07 .16 —.03 .37 .46 .10 .01 .15 .03 —.09 .00
25 -. 22 .29 -.17 -. 32 .09 -. 20 - 04 .04 .02 .04 ~.03
—.35 -, 32 ~.13 -—.04 —~.32 —.46 —-.14 -.21 - 22 -, 14 .02 .18
~. 20 .30 .12 .00 14 4] .36 .07 .12 —.02 -, 03 .03
—.14 .03 —. 13 —.30 .22 —.14 .10 -.10 .24 —.21 .18 .01
—. 04 - 07 —.08 .23 - 12 .18 —.14 —-.09 .07 —. 01 .02 —.06
18 .14 —.03 —.05 14 -.10 .19 .02 -.00 ~.01 .06 ~.08
.07 -.18 .04 —.08 —.31 - 27 -.18 —. 87 —.23 -.05 - 17 .06
—.18 -.31 .14 4 —.03 .08 -1 - 20 21 . .06 .07
—.26 —.17 —.03 —.156 —.23 .03 .06 —. 02 —. 16 .01 —.24 .20
.14 —. 09 .01 —.02 .36 .02 07 -. 14 - 04 .04 .28 .04
—.18 —.18 —. 00 -, 12 .01 .03 —.08 —.05 .02 - 02 —-.18 .00
.02 12 .10 .81 .03 -, 28 .00 .09 —.11 - 20 .01 —.15
11 —.25 .00 .29 .11 —.08 .08 .15 —.01 —.22 W15 -, 28
.31 .10 -.03 W11 .14 —. 09 .06 -. 16 .20 .10 —. 02 -.02
.12 .08 .00 01 -, 06 .10 -, 24 .16 .25 .16 .21 —.08
.28 —.11 .02 05 —.12 .n ~.15 .09 ~.31 .00 .24 —-.21
.22 .01 .00 —. 04 -, 08 -~.12 —.20 .12 .26 —.09 .10 -.19
03 —.13 .19 -.34 .05 ~.09 —. 09 -.30 .23 - 02 .24 .03
14 -, 07 .18 01 .07 .29 08 .07 .03 27 .08 .00
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TasLe 20.—Correlation coefficients between foreign pressures and United States temperatures, disirict 9

‘Winter temperature Spring temperature Summer tempeyature Fall temperature
SON JIA MAM DJF SON JTA MAM DJF SON JIA MAM DIF
1 2 3 1 2 3 1 2 3 1 2 3
Aden . 0.27 0.36 0.14 0.28 0. 50 0.44 —0.10 -0.21 0.02 0.07 —0.03 —0.05
Alexandria. .08 .40 .15 .06 -~.22 .06 ~. 01 —-.12 ~.11 —.17 —-.07 -.10
Allahabad .18 12 .18 A2 .20 .04 .08 .19 .36 —.17 -—.08 —,03
Antananarivo .12 .09 .10 .38 .20 .26 .43 .07 .06 —.13 —-.22 -, 22
Apia... .14 —.20 .05 —. 40 .00 —-. 11 .04 —.15 .24 .08 .08 .32
Arequipa —.14 -. 02 - 11 .15 .15 .13 -.16 —.26 18 - 12 - 27 —.03
Batavia._ .36 .19 11 .32 .36 .40 .08 .09 .22 —.10 —.18 -.21
Bermuda -.31 .05 -.10 .02 .07 —.03 .04 —.02 .33 .01 -, 21 -1
Bouzareah.__ . L1 —. 05 11 .04 .07 W11 -.07 .00 .16 .19 .15 -, 21
Bulawayo 12 —.13 ~.06 .30 .33 .03 .18 —.08 —. 40 —.2 -.25 —.36
Capetown .11 —.06 ~.04 .31 .04 —.05 .22 .16 .19 -, 12 —-.10 —.26
Colon. —.04 -. 00 ~-.01 ~.13 ~.19 .10 -.18 -, 28 .20 .15 .20 .44
Cuyabe, .22 —.15 .07 .07 .14 -,13 .20 .00 11 —.14 .30 - 27
Darwin. . .31 .18 .03 .25 .27 .28 ~.09 -, 03 .18 —.02 -.21 .00
Dawson... .03 .27 1 —-. 19 ~.08 —.09 —.37 - 23 -.05 C—.09 .34 .12
Dutch Harbor.__ .08 W12 .06 —.33 ~.26 —.24 -.17 —.15 —.46 —.11 .22 —.09
Edmonton.. .22 .26 ~,12 .00 .01 —.01 -.08 -.23 .16 —.05 .22 -, 11
Freetown.__ .10 .12 .22 .19 ~.03 —.06 .36 .36 .24 -.21 —.04 —.20
Georgetown .09 .04 .20 -.21 -—.08 —.09 .10 .20 .14 —.15 .01 .02
Gjesvar.___ —.22 .46 -.31 —.01 ~.10 .09 .09 07 —-.01 .03 .05 -, 20
Honolulu.. .. -, 28 —.24 ~. 10 14 ~.11 —.03 .00 .23 —-.09 .04 - 24 .07
Irkutsk._ . -.18 -.07 ~.06 —-.20 -.15 -.01 ~.07 .08 -, 12 .05 .03 -.35
Ivigtut. .08 -.10 ~.03 .12 11 —.30 -.03 ~.07 —~. 08 —.10 .18 -.01
Jask..... .46 .14 .07 .08 14 —.02 .08 —.08 .02 —-.13 -.10 .05
Junesan —.01 .20 .14 —. 30 -~.31 —.32 —.04 -, 10 .23 —. 09 .07 -,03
Lagos .08 -—. 03 A1 .05 .17 —.04 .16 .09 -.10 —.20 -, 14 —. 18
Madeira__.. .02 .07 .05 .16 .0l .10 .40 .14 A7 .03 .03 .00
Madras.___ .27 .31 .19 .20 .16 .40 .04 —.04 .19 —.10 -, 16 —-.20
Malden Island. - 22 —. 04 -, 22 -~.24 ~.22 .12 ~.14 —.12 -.04 .10 -—. 14 .14
Manila. . .25 - 11 ~.01 .2 .34 .04 ~.04 .20 .38 .01 -, 18 -.13
Markovo.-.. .10 .05 ~.24 -.31 ~. 12 -.28 -—.04 .46 .04 -.32 07 14
Mexico City.... —.19 -.02 ~.04 .00 .08 .12 .13 .08 .07 .20 .02 W17
Midway Islands.__. .29 .16 -.20 .38 .03 .01 ~.12 .05 .36 .41 —. 28 - 14
Montevideo. .. —.20 -.29 ~.08 —.10 -.15 —.26 ~.12 —.38 .04 —-.17 .11 -, 17
Moose Factory. .23 —.01 ~. 08 .06 .33 .13 ~. 16 —.29 -.21 .25 .26 -, 01
Nome .10 .26 ~.03 - 24 .09 —.23 .06 .02 —.08 —.10 .46 -.01
Orenburg. .. - 27 .07 .25 .29 -.09 .12 .00 .23 - 22 —.04 .08 -.22
Perth..___ .20 —-.10 .19 .35 .07 .27 ~.17 .10 .08 .00 =11 —.05
Ponta Delgada .02 .34 .20 .14 .02 .26 .18 .26 —.09 .03 —.18 .03
Port au Prince. .06 .10 .03 —.16 ~.15 —.03 —-.24 -.12 .07 .09 —.02 .28
Port Moresby ... .26 .16 ~.18 .09 .24 11 .10 .15 .14 .00 -.35 -, 37
Punta Arenas. —.09 —.05 —.18 —.03 .18 —.07 .36 ~.02 .08 .04 .01 -.07
Quixeramobin .14 -, 06 .07 .13 .22 .08 .12 .14 .21 —. 08 -, 14 -, 17
Rangoon .20 .00 .02 .27 .20 .08 .16 .10 .30 —.14 -~.20 -.12
Rio de Janeiro. .. —.02 —.05 .16 .12 —.01 .08 .37 —.06 .37 .01 —.21 L14
8t. Helena, ... -, 14 .06 .01 11 ~. 14 W12 ~.03 0 - 01 —.10 .23 .33
8t. Vincent. .. —-.01 .10 .02 —-.11 .09 —.02 - 22 —.25 -, 14 —.17 —.06 —.03
Bantiago.... —.42 —.38 ~, 07 -, 08 .02 —.19 -~.05 —.18 .12 —.06 .07 .40
South Orkneys .03 .03 ~.08 .08 ~.02 =21 .20 .14 .16 a7 -.15 -, 26
Southwest Point .04 -.05 .07 .20 .20 -.30 .13 .14 .17 .05 .10 —.08
Stykkisholm . -.01 -.18 ~, 17 -.13 -.08 - 26 01 -7 -, 14 .02 .03 -, 02
Sydney... .31 -.05 .00 .22 .24 .00 .15 -.08 .00 —.08 —-.08 .04
Tashkent. —. 08 -, 03 ~.13 .43 -, 24 - 22 .07 .00 —. 06 .01 .16 - 27
Tokyo.... —.34 .05 .18 .20 -.19 .03 .19 .06 .18 —.08 —.02 -.08
Upernivik, - 12 ~.12 ~. 10 .06 .08 —. 08 .05 —~.04 —.08 .03 .22 -, 17
Ust Zylma. —.30 .42 ~.30 .10 ~.03 —. 03 .07 .19 -, 31 -. 08 -, 32 - 22
Valencia. .. .08 .13 .10 -—.20 .00 -—.03 ~.03 —.04 —.04 -~ 17 —.18 |- .14
Vienna. . .08 .12 .10 - 12 - 13 —.09 - 22 .03 .13 .13 .06 —.06
‘Wellington .06 —-,18 ~.18 .04 .10 —.03 .13 .03 -. 17 —.10 —.21 .19
Winnipeg. .34 .00 .07 .07 .25 .06 ~.01 —.22 11 .02 42 -, 01
Yakutsk . .08 .36 .01 —.34 .08 -.12 ~.03 .09 -.18 -.12 —.25 .03
Yenisseysk —. 30 —-.07 ~. 02 -.20 —. 14 —.08 ~.00 .18 .01 -.06 ~.056 - 12
Zanzibar_ .19 .28 .02 .2 .17 .26 .18 -, 18 - 2% —.08 - 17 - 23
Zi-ka-Wel -—.03 —.03 ~.03 —.10 .05 .08 .24 .16 .83 .12 07 .02
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TasLe 21.—Correlation coefficients between foreign pressures and United States temperatures, district 10

—
‘Winter temperature Spring temperature Summer femperature Fall temperature
SON JIA MAM DJF BON JIA MAM DIF SON JTA MAM DJF

1 .2 3 1 2 3 1 2 3 1 2 3
0.05 0.13 0.24 0.02 0.18 0.08 —0.20| ~0.18( ~—0.09 —0.06 | ~0.09 —0.08
.8 .22 .16 .1 - 14 ~.04 -.10 -2 —.09 —.18 —~.19 -.16
-~ 28 .07 .14 —~.19 -.15 .37 .00 —.02 .18 —.20 ~.03 —.15
~.04 —.04 .18 .13 —.03 ~.02 .20 —-.22 07 - 22 -~.01 -7
.01 L04 .03 .01 .08 .01 .03 .01 .19 —.02 -1 .19
.01 17 .10 - 11 L4 .15 —.30 -.21 .03 —.16 ~.18 .02
~.10 2 -.01 . .03 —~. 04 -, 09 .01 .12 —. 04 ~.08 —.08
~.41 .36 -2 .03 -.19 ~.14 -39 —.47 .07 .01 ~.25 .16
14 14 .22 A1 .02 -~.16 —.08 -.10 .08 —.07 .09 - 19
.08 -.26 .00 .02 .12 -.09 —-.04 04 —-20 —.34 ~.08 -.03
.08 ~.10 U .02 —.04 ~.10 .01 -.01 .2 —.15 —.04 - 23
~.12 .14 .00 -4 —.06 .20 .02 16 37 .14 .37 .28
.05 .08 .05 —.45 .18 -.17 .08 —.25 ~.03 —.32 .14 -2
~.13 —.15 .01 —.20 .16 —.16 -.20 00 —.01 .00 -.14 —.06
.17 .18 —.04 .18 07 11 -.13 -7 .03 .00 .20 —-.13
.22 .26 —.338 -.18 —.04 .06 -.15 —.14 —.45 —~.18 14 -.33
.20 W11 .08 .00 -22 .18 -2 —.19 —.02 —.12 .08 -.30
.07 .04 .22 .16 —.01 ~.20 —.03 -.07 —.06 —.34 - 12 -.10
.03 ~.01 1 —.35 -.28 -.33 —. 26 -.07 -.25 —.31 ~.13 —.13
.07 .02 —.43 —.12 .03 —.08 27 .09 —.21 .30 ~.08 -.20
- 25 .05 .03 -.08 —.04 24 08 —.04 .00 —.05 ~.06 .01
.08 —.21 ~.03 —.10 —.08 .08 .17 20 .01 14 .16 —.19
.27 -.15 .12 .03 .45 ~.10 .20 30 —.14 04 .2 .06
.05 -.05 .21 .05 .02 A ~.15 .03 15 -1 —.15 .07
.25 .31 —.18 — 24 —. 46 -.21 —.07 .04 .09 —.08 .17 —.30
.01 —-.12 .20 - 02 —.07 .35 .12 .06 —.08 —. 04 —.04 —.04
.03 .09 .18 .15 -.09 ~.10 —.18 -2 L4 —.16 —.02 —.30
-.09 - 07 .16 .05 —.03 .16 .04 —.02 .13 — 11 -.05 .00
—.02 -.12 - 24 -.19 —.08 1 -, 20 -.10 12 06 —.30 -.02
~.00 .08 .10 —.10 - 14 .39 .01 .10 .00 14 .00 .08
.04 .09 —.05 .44 —.20 .01 .08 .25 —.34 —.43 .01 .06
.1 .12 .04 -.03 1 - 07 —.34 —.41 -—.05 .05 -4 - 18
.05 .10 —.45 .09 09 .13 .02 11 17 60 —-17 —.02
-.12 - 18 -.01 .05 .06 .02 .08 —. 30 01 -2l .22 - 25
13 .03 .02 .06 06 .16 -.086 —. 50 —.13 .00 .17 —.20
.30 .34 -.02 .05 .26 -.12 .07 .07 —.02 -.18 .26 -.17
—.06 ~.16 -.17 .07 -.12 .08 1 .25 —.08 -.02 07 .19
.00 - 31 .08 —.0L —-.26 12 .02 .00 14 .04 —.00 .09
16 .30 .00 17 -.23 .11 -.20 .00 -.13 -.07 —.08 —.28
—.11 - 04 .01 —.05 —.31 —.18 —.38 -.31 —-.04 -7 —.07 .08
ort Moresby- - -.10 —.06 .00 -2 -.18 -.26 17 —.02 .10 -~ 11 .01 -.16
unta Arenss.. —.06 -1 .04 —.20 29 —-27 .27 —.14 .06 -.06 .23 —.33
aixeramobln. ............. -.13 —-17 -.03 .00 .03 -, 10 - 13 —.18 —.08 ~.20 —.05 .08
angoon.... .. - 14 .12 .03 .02 —.11 .25 —.04 .01 .02 -.15 -1 07
io de Janeiro. . —.13 .00 .18 .10 26 .28 .04 .08 A1 -~.05 —.04 a7
Helena .04 —.03 .18 -.19 —.30 .09 —.30 ~.04 .04 07 - 15 -.01
t. Vincent -.17 -.05 .05 -.04 .04 —.29 —.31 —.00 .07 —~.18 .07 .03
antiago. __ - 20 - 14 .01 - 12 .04 -0l -17 -.28 —.08 -7 -.03 .08
outh Orkneys. .03 ~.16 .03 .00 .05 —.40 .24 —.17 .38 .28 -.15 —.48
outhwest Poin ~.11 .21 .10 .18 .19 —.14 .08 —.21 .22 .02 .18 —.26
tykkisholm . oo e cccmmmmmeeenan .12 —-.17 .02 -.22 .19 -2 .28 .23 -.20 11 .01 12
(5 3 T W17 —.22 .06 .12 —. 06 —.08 .02 —.24 —.01 -—.02 —.03 1
ashkent. . o ee———————————— .00 -.04 .02 .33 -.18 ~. 16 L -, 13 .15 10 W12 ~.10
OKYO .o oo Il —.47 —.08 .00 1 —-.18 .08 .06 ~.05 .04 .02 .08 —.01
Upernivik et .04 ~.16 13 .08 A7 —11 .30 .23 - 15 .06 .22 —.06
St ZYIMa. - oo el —.09 .12 —.42 —.08 —.15 —.02 .16 .24 -2 .16 —.18 -.18
Valengla. i .19 .16 .31 -.05 .09 .62 17 .08 —.10 ~23 —.05 .10
CONA._. e .00 .23 .08 .02 —. 00 -22 -.13 -. 01 .15 .01 .03 -.08
Wellingfon, ..o o .34 —. 06 .08 .09 14 -.06 .20 —.04 —.08 ~.06 .04 .08
nnipeg . e eae .38 .03 W27 .01 —.03 .19 .04 -, 20 A1 .01 .39 —.18
Yakutsk LTI L2 1 .02 —~.18 .03 —.02 .10 .14 -.18 17 —.08 —.21
OSSOy oo e cmmm e ——— .00 .06 ~.02 -, 03 .03 -, 04 - 18 .30 .00 .08 -.10 -2
ADZIDAT . - oo oo oo oo e o mmem .28 .01 .04 .02 .04 —-.04 -.08 —-.24 -.03 -2 -11 -.03
kg Wl s 4 - 07 .18 —.01 .07 .29 .08 .07 .03 2 208 00

824540—41~—"a
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"TaBLe 22.—Correlation coefficients between foreign pressures and United States temperatures, district 11

‘Winter temperature

8pring temperature

Summer temperature

Fall temperature

SON JIA MAM DJF BON JIA MAM DJF SON JTA MAM DJF

1 2 3 1 2 3 1 2 3 1 2 3
Aden. o e emeeems 0.20 0.44 0.05 0.34 0.48 0.38 -0.08 -0.07 —~0.02 0.33 0.02 —0.04
Alexandri@.. ..o ... —.08 .35 —. 06 .04 -.35 .0 .04 .03 —.17 - 1 -. 15 —.02
.35 —. 06 11 .27 .34 —.04 —.03 .08 .2 —.39 .05 ~. 02
.07 .07 —. 08 .44 .24 .31 .18 .23 11 .04 -.10 .08
—.01 —.31 -.11 —. 48 —. 11 —.20 —.24 —. 25 —-. 10 —. 13 —. 24 .03
—.20 -~.12 —.29 .22 .10 —. 08 —.12 -~.15 17 -, 12 —.41 —.21
.45 .35 .04 .36 .41 .18 Y .20 .19 18 —.03 —.04
—-.12 —.18 .03 ~ 09 .02 -.02 .01 .17 22 .15 —.00 .08
..... .08 .02 L1 .03 —.01 .01 - 07 .05 -—. 01 .44 .24 .02
Bulaway0.oe. ccorcccmacnnn .13 —. 04 —. 14 .31 .34 .06 .04 -.06 —.01 —.05 -, 44 —. 62
L 517 7¢) | PN —. 10 .00 - 25 .35 .03 .05 .00 L1 .13 .03 .05 .05
03 53 + S —-. 14 -.11 .03 ~—.12 —. 24 —. 14 - 17 - 07 -, 04 .CO .09 .23
Cuyaba. e .26 —-.01 A1 .23 .19 — 08 .19 .13 32 —.20 —. 14 .23
Darwin. o..oooo.oioooos .48 .37 02 .44 .40 .44 .12 .02 23 .25 -.13 .05
DAWSON. ceeaaconmanan .00 .29 .19 —. 25 —.05 .01 —.21 -.10 —.04 .05 .31 .10
Dutch Harbor_._____ —. 07 -.09 .07 —.45 —. 20 -.23 ~.38 —.15 —.22 —.15 —. 04 —-.22
Edmonton.__.._...... .23 .15 —.06 .03 .01 .12 .12 —. 15 .20 .08 .26 —., 05
Freetown. _.._...... .06 .19 .07 .30 .07 .03 .00 .04 .08 05 .07 - 11
Georgetown......... .06 .03 11 —.04 —.08 —.01 .07 .04 —.12 —.08 .20 .05
JOSVAr. o oecccrmene- ~. 36 .38 -. 18 .00 —. 14 .18 —.11 .4 - 27 -. 04 —. 04 —. 00
Honolulat_ ... —. 34 —.32 —. 16 .14 —-.17 —.08 —.04 —.03 —. 14 -. 30 —. 49 —. 06
Irkutsk. ... -.22 .13 —. 04 —. 32 -. 22 —. 10 .10 .11 —.23 09 -. 19 —-. 14
Tvigtat oo —. 06 —.04 —.04 .10 .01 -—. 34 -.13 -.13 .14 -, 16 .19 — 1R
PEL) SOOI .47 17 =11 .10 .19 -1 .10 .01 .07 —. 14 —.02 .14
Junentt._______.______ .04 .02 .14 —. 44 —.25 —.19 - 23 .04 17 —.25 .17 —. 06
TAZOS. e .23 .16 11 .10 .19 11 .10 -, 01 09 -.07 .05 .12
Madeirg..c.._..___ —. 02 .06 —. 04 17 -, 00 .20 .26 .13 .01 25 .02 .08
adras. . ..co.eon.. .44 .42 42 .32 .43 .34 .13 W11 26 —-.13 .02 ~.18
Malden Island.____ -.20 —.09 —.08 —.28 —. 41 .01 .13 —. 09 — 8 —. 17 —. 14 .07
anila. oo .39 -~ 30 -.01 .38 .50 —-.03 .15 .31 .43 - 11 .08 —. 08
Markovo. .ooooceeee 14 .04 —.31 —.30 -, 01 -. 10 A3 —. 18 07 - 17 —.30 .19
Mexico Clty. oo .01 .09 —. 04 —-.03 .00 .28 .17 .13 .04 28 .13 .04
Midway Islands.. ... .20 .15 —.19 .36 L12 ~. 06 -. 14 —.25 —.02 12 —.10 .29
Montevideo. ...._.... —. 19 -—. 35 -~. 13 .06 -2 -—.33 —.24 —.03 -.10 —. 44 -, 14 -.32
.19 —.12 .07 .06 .29 ) .09 -.05 -, 22 28 .18 —.11
........ =.07 11 -.07 -.35 .04 .20 -. 01 .01 —. 25 04 -.19 11
—. 40 .23 - 24 .17 -.20 .06 - 11 .17 -.37 -—. 00 -1 —.11
........ .29 .09 .07 .38 .20 .47 .03 —.13 15 .04 -, 02 -~.03
.0n —. 44 .07 —~. 15 .19 .29 .09 .41 —. 01 .05 —.02 -, 01
.19 .09 R —. 16 .08 .18 -.13 .05 11 .05 .08 .34
54 .26 -—. 10 .29 .40 .28 .05 .14 .21 .36 - 11 —-. 11
-.07 .06 -.21 .05 .08 —.02 —.03 -, 04 .13 .15 .05 -.06
.24 .08 .20 .34 .30 .34 .27 .34 .46 .08 .16 .08
............... .30 —-.21 .02 .40 .37 .02 .23 .30 .42 -2 .08 .08
Rio de Janeiro....._... .08 —. 11 .00 .24 -1 .07 .04 A7 .33 -. 20 - 04 -~.05
St.Helena. ... .04 .00 —. 08 .10 -.07 .16 —. N2 .03 —.04 -.12 .37 .34
8t. Vincent. ... .13 .20 .13 .01 .22 .23 -.38 —-.24 —. 19 -. 20 ~. 26 —. 06
Santiaro_...____. -.01 —. 47 —-. 10 .02 .14 -.21 L12 .03 .30 —-.25 -, 05 .10
South Orkneys_..____ .08 10 —.04 .27 —. 11 -.21 - 17 .32 -—.33 .17 —~.13 .16
Southwest Point....... .09 -.23 .02 .12 .04 - 22 -.20 .29 -~ 17 .02 .01 - 14
Stykkisholm________.__ -.12 -, 07 —. 18 —.10 -.02 —.32 —. 05 - 11 .30 —-.09 .12 —.02
Bydney.cacecoecemean.- .18 .03 -.13 .12 .03 N9 -. 19 -.21 —. 04 -—. 01 - 02 .04
Tashkent............ —.02 -.01 —.05 .32 —.26 -.32 -.12 .09 —.33 -~.22 .ot -, 12
TOKYO. e e aee —. 11 .13 .13 .01 —.18 -, 01 .00 —.31 —. 01 ~.03 —. 08 .01
Upernivik..oocoenooo.. =-.2 .00 - 19 -. 02 ~.02 - 23 -.12 -, 16 .02 —-.04 .00 - 28
Ust Zy.lma _______________ —.12 .36 -, 28 .08 —. 55 —. 4 .08 .22 —.31 —~.08 -.53 - 17
Valeneit, e e veerneecena- —.16 -, 02 .01 -, 01 —.01 02 .03 -, 07 .18 .00 -, 14 .04
Vienna. ..o .o ooo_. .00 .22 .00 —. 10 —. 16 —.15 —. 14 .10 —17 .26 .05 .13
Wellington............- . —.02 -.17 —.21 =-.12 .01 -.01 —. 34 - 24 —.26 ~.07 —. 09 - 12
Winnipeg. .cooocuemcaac-- .26 =12 -, 02 .06 .22 .16 —. 06 - 14 —.08 .1 .40 .01
Yakutsk. ... .03 .37 —.08 —.34 -.02 —.15 .02 .00 -, 18 —.15 -, 54 —-. 04
Yenisseysk.....o....o-._ -.28 07 - 15 - 18 -.18 ~.07 -.07 .19 .15 .13 - 40 - 14
Zanzibar. ... .._.._____. .04 .29 —.02 .14 17 7 —.04 .29 —.31 —.18 —.21 —.20
Zi-ka-Wel..... ... Ctmeemmmn e s n e e -.03 .07 -.08 ~. 05 .07 .05 17 .25 .29 .13 .18 .28
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TasLe 23.—Correlation coefficients between foreign pressures and United States temperatures, district 18

et i,
‘Winter temperature Spring temperature Summer temperature Fall temperature
SON JTA MAM: DIF SON JTA MAM DJF SON JJA MAM DIF
1 2 3 - 1 2 3 1 2 3 1 2 3
Aden.. ... e e s 0.20 0.38| —0.07 0.13 0.34 0.34 ~0.25 | ~0.21{ —0.10 0.38 0.14 0.01
-. 20 .24 .03 .10 ~.36 .08 -, 11 —.08 -. 08 —.03 -, 08 -.13
.24 -3 .05 .18 W21 —.03 .08 .05 .18 —.30 -, 01 .07
.21 .24 .04 .32 .23 .32 ~. 36 .06 .04 A7 04 L2
—24 ~21 .00 - 28 —. 04 - 12 .08 —. 25 ~. 11 -—. 30 —. 3¢ -, 19
- 17 04 -~.20 .20 .12 17 ~.21 —.26 .32 - 13 —-27 ~. 28
.47 .37 .03 .29 .28 .84 W10 —. 04 .07 41 .04 .12
.04 .06 12 .18 .19 .10 07 .04 .44 .20 .21 .20
-.06 2 .10 .08 ~. 05 .05 -.11 -.05 .00 .35 .29 10
.06 04 .01 .16 .18 -—. 00 .15 - 23 —.16 —-.02 .20 -.12
- 12 .13 .08 .42 .04 - 07 .02 —.15 .4 17 .08 .10
—.46 .02 -~. 21 .02 -.28 .06 -. 10 —-.21 08 - 12 R - 22
.20 .24 .25 .07 .14 .10 17 —. 12 .23 -, 21 .18 ~. 10
.35 .46 .02 .25 .31 .30 .19 ~. 19 .00 .42 —. 08 .02
—.04 W17 -~.09 -, 18 -.08 -, 02 -. 30 -7 -.10 AR 12 - 17
- 12 .04 4 ~.35 ~.26 —.18 —.36 —.02 —. 48 A - 22 —.35
27 .22 -.02 .02 .01 .02 —. 15 —.18 .16 .06 .09 —.26
.30 .38 .80 .34 17 .19 18 35 .65 .25 09 o138
—.02 .16 .18 - 02 .05 .14 ~.05 -4 -.08 ~. 06 03 -.15
—.18 .00 -.28 - 07 -. 11 .01 -, 07 26 -. 168 -, 18 —. 15 03
- b0 —.31 - 27 14 —. 14 .01 04 ~.01 —.25 —.35 —. 33 17
- 20 .07 .09 - 13 -.20 - 23 .12 17 .01 ~ 17 —.29 ~.32
-.10 - 14 -.12 - 12 .18 -2 .00 -~ 02 —.16 - 23 ~.30 -.36
.44 .10 -.06 .08 .16 - 17 —-.22 .03 .08 —-.11 05 .02
.29 —-.03 .03 - - 17 -, 28 -.20 .07 .37 --.33 15 —.23.
.34 .85 .06 .08 .07 —. 04 .00 .04 12 08 —.03 .10
.09 .28 07 14 -. 07 .33 .30 —.01 .32 24 25 Bt}
.29 .20 07 .18 .22 12 .05 —. 15 .02 - 07 -.01 —. 08
—.35 -, 168 ~.09 - 14 —.35 .12 .06 —.03 -.11 - 12 -.21 - 05
.28 —.33 ~.02 .20 .27 -.12 .10 .11 .18 .04 .20 .19
.32 .46 -.33 —.26 .01 —.08 .02 .61 14 .11 —. 50 .08
.01 .24 .02 .20 .23 .42 - 02 - 14 .03 26 .24 B
- 13 .04 ~.10 -.19 .18 - 17 -22 -.12 .26 -2 .21 2t
-.31 —.40 ~. 26 —.03 -22 —. 23 —-.18 —.38 .13 - 50 13 —. 33
.10 -.08 .08 -, 01 A7 .10 -.15 -.38 - 28 .14 1 - 21
.01 .28 ~ 07 -20 .00 —-.17 -. 14 —. 06 -2 W22 —.05 —.33
-.26 A7 -.23 .18 —.20 .00 -, 08 .38 .03 —.09 —. 14 .03
27 -.02 ~.06 .30 .10 .16 .04 -.23 —.04 .10 -. 14 .10
.08 W14 ~.02 .20 .16 .30 13 .02 .16 A1 .23 —-. 02
-.06 A1 .16 10 .00 .18 - 17 -. 16 .05 .19 .05 .04
Moresby ... .50 . .04 .12 .18 .14 .13 .10 10 .36 —.05 Rirg
unta Arenas, - -, 10 .04 ~. 26 .21 .12 —. 04 .09 —. 06 —. 04 .15 .15 -.08
Quixeramobin..._ .06 .21 .13 .23 .18 .26 .08 - 01 .34 .38 .26 .23
Rang00n .32 -2 .00 .27 .22 .10 L1 .07 27 - 13 A7 .16
.10 .07 .10 .20 .04 17 .13 .09 .32 —-. 04 .19 -. 14
- 12 .12 .02 .16 -.15 .10 -.11 .12 .05 .14 .27 .20
—-.22 —.04 - 17 - 13 -—.26 -.18 -.38 - 37 .24 -, 09 —. 04 -.13
~., 16 ~.30 .02 .13 .07 —.09 —-.13 —.09 —-.07 —.26 .04 .04
.13 - 14 ~.02 .22 .01 - 19 07 .06 -, 16 - 14 —. 10 .34
.09 .03 .08 .05 .19 —.16 —.08 .08 -.06 - 11 .12 .00
—. 19 -.21 -.01 -, 17 -, 08 ~. 30 .04 11 - 13 —. 20 —.15 -.22
.01 —. 02 - 22 .04 .12 —.06 .03 —. 15 —.06 —.03 .09 —~.02
.00 - 11 -, 17 .25 -, 29 -.43 .06 .06 .02 —.32 .29 —~. 04
—.33 .13 05 .03 -.22 .03 -.12 -. 13 .05 -.23 .04 .09
—. 20 —.18 -7 - 19 —.18 —-.13 .00 —.13 —.18 - 12 —.22 ~.44
-, 31 .26 -.38 .08 - 24 -.02 -.03 .30 -, 19 —.25 ~.49 .00
-, 18 .18 .08 —.31 ~.08 .00 .13 .00 —.01 .07 —.16 .00
—-. 11 .52 .18 -, 08 - 28 - 10 - 12 .25 .03 .18 W11 .22
-.20 -.29 -. 25 .00 .Q -.13 .14 -. 11 -.20 - 18 .02 -.21
.24 .09 .10 .08 .20 .19 —.04 -.20 .10 <30 .21 -~. 10
—.06 .19 - U -. 09 .18 —.29 ~. 85 - 01 [ -, 81 -.21 -.087 -~.22
-, 23 .07 - 17 - 12 ~.04 —-.02 ~.08 .30 it 12 -, 50 -.24
-, 02 .03 —. 06 .04 -, 01 11 .10 -, 28 -, 15 .00 -, 11 -, 08
.0 -.03 .02 -0 - 11 —-.08 .06 .09 .16 .02 —.16 .08
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TaBLE 24.—Correlation coefficients between foreign pressures and United Stales precipitation, district 1

. Winter precipitation Bpring precipitation Summer precipitation Fall preeipitation
8ON JIA | MAM || DJF SON JIA MAM DJF SON JIA MAM | DJF
1 2 3 1 2 3 1 2 3 1 2 3

Aden 0.20 0.06 0.17 —-0.07 0.04 0.03 -0. 21 0.00 -0.28 0.10 —0. 10 —0.03
Alexandria -.16 -.12 .02 -.10 .24 27 .06 .03 -.04 .15 —-. 34 .04
Allahabad. 24 -.03 .13 .18 .03 .02 .10 .18 .15 19 .01 —-.12
Antananarivo ~.02 —.04 —.14 .13 .20 13 .24 —.06 .20 -, 05 -—.19 .14
Apia.. —-.07 —-.12 - 11 -, 18 -.05 —.04 .15 .04 .16 -. 14 .02 -.09
Arequipa .08 —.09 .12 .12 —.06 -—.08 21 .20 .22 20 -2 - 27
Batavia 24 .20 .07 .03 .1 -~.01 .05 11 .21 .16 -, 02 —.05
Bermuda —-.21 —-.16 -.08 - 27 .12 —.20 - 27 - 17 ~-.03 .06 .00 .16
Bouzareah. . .06 .18 .32 —.09 .07 07 .01 -~ 02 —. 25 .04 -.07 14
Bulawayo -.02 .16 .05 12 .07 00 .10 —~.14 .02 .46 -.13 -.16
Capetown .27 1 -.12 .06 .09 17 .08 .10 .13 .22 - 17 —.20
Colon. -.12 -.12 —. 26 - 27 .00 —-.26 -, 056 .13 .07 - 17 .02 - 13
Cuyaba. —.05 ~.23 .28 -, 03 .28 .20 —.08 .07 —.21 .29 .00 —.29
Darwin. .19 .19 -.14 .06 .03 .02 -.02 .12 .25 -.17 .03 -~ 23
Dawson - 02 —.01 .25 —.02 ~.09 .27 —.16 —-.13 .06 .08 .18 .19
Dutch Harbor.... .14 —.04 .16 04 ~.09 .11 .05 -, 04 .40 - 21 .05 -, 33
Edmonton....... -. 18 —.08 .06 .06 .10 .07 .00 .12 -.03 —.04 -.10 -—.03
Freetown. . —-.21 .00 .12 .03 .08 —.06 —-.01 .01 —.05 .15 .00 .06
Georgetown -.01 -.10 .12 A1 .02 .00 .04 04 .01 —-.02 -. 31 -, 28
Gjesvar. . 04 .04 .10 .26 .10 - 10 -.10 .12 .14 -.13 .08 -—.03
Honolnla. .. ... .18 —.15 .00 04 —-Mm —-. 23 -, 10 .02 -, 14 -.21 -. 07 -~.13
Irkutsk.. -.10 .09 - 24 .16 —.02 .16 .10 .05 —.19 .05 .00 13
Ivigtut. —.15 - 12 .02 -.02 —. 18 .22 W21 .16 .00 -.01 -.28 .05
Jask... .06 -.03 .13 .04 .22 .19 - 17 .15 -—.21 .18 .05 —. 04
Juneau - 22 —.08 .02 .28 .10 .35 -~.38 .16 -.13 —-.23 - 15 -, 20
Lagos. .08 —.08 .16 .03 .10 .09 .16 .21 .24 .10 —.09 - 22
Madeira... —.05 -.07 .09 —.02 .30 —.05 .13 .14 .00 .01 .02 -, 01
Magdras. .. .09 .23 1 .00 .03 -, 02 .05 A1 .15 .19 —-. 06 -, 10
Malden Island .01 ~.08 —.10 -.02 .13 -.05 .08 - 17 —.01 -, 11 .03 .13

anila .09 06 11 .06 —. 04 ~.12 .08 12 .50 .00 -. 02 -, 07
Markovo. -.13 03 .28 .06 ~.14 .06 .13 .14 .02 .19 -.28 .32
Mexico City.._. .00 —.01 .04 -~ 22 - 02 - 42 —.05 .08 .10 -.07 .04 —. 04
Midway Islands.... -, 18 -.30 .41 .02 ~.09 -.20 - 20 .18 -.32 .12 ~.09 -, 33
Montevideo..._.-- —.04 -.11 -23 ~.381 .12 1 -.10 07 -.22 .08 -. 08 .03
Moose Factory...- .04 .26 24 —.21 —.12 .10 .19 .14 .03 -.26 —.04 A1
Nome... .01 .00 L13 —. 04 —-.18 .28 .20 —-.07 .20 —.08 .02 L12
Orepburg..cecvu-- .32 .12 -.16 .02 .12 .04 .08 .03 - 12 .05 .14 .25
Perth__ .19 .24 .15 .01 .08 -~.18 .13 —.04 .21 - 27 -.02 ~.05
Ponta Delgada.. .06 .16 —.01 —.20 .21 —.20 —.06 .24 -.31 .10 .07 —-.07
Port-au-Prince._.. .00 .00 .21 —-.24 .07 —~.19 - 26 -.12 .00 .15 ~.06 —. 04
Port Moresby .40 .23 -~.10 .20 .04 .12 .32 .18 .13 -.01 -.07 - 22
Punta Arenas .05 —.04 ~.16 .14 -.12 .16 09 .12 -, 10 .36 02 —. 26
Quixeramobin .09 —.03 .09 —.05 ~.08 —.16 —.03 .05 .08 =19 - 11 ~.13
Rangoon 12 .00 .03 .00 .14 .04 .14 .19 .08 .18 -, 08 -, 05
Rio de Janeiro.. .. —. 06 —.28 - 02 -, 26 .08 .00 ~. 10 .24 —.32 .07 .16 -.18
St. Helena. . .00 ~. 20 .37 .16 .28 .00 .06 .10 .08 .32 - 07 -.33
8t. Vincent_ .. .04 .05 .0l L1 .33 .25 -. 32 06 -, 26 .13 -, 23 - 28
Santlago. .. 02 —. 04 .00 —.08 -39 —. 06 .08 —-.01 .08 —.09 -, 11 —. 14
South Orkneys -, 22 .02 .51 .04 .00 -, 14 .20 - 22 .20 .25 .06 .05
Southwest Point__ - 17 .0l .01 -.35 .18 .04 —.05 11 .08 -.07 .21 .02
Stykkisholm —.08 -~ 12 —.04 .07 ~. 10 .22 .19 .13 .22 - 14 -.30 .03
Sydney.. 16 .32 W04 -.02 —.15 ~.23 -1 —.15 .31 -.23 W12 14
Tashkent.. —. 42 —. 19 .14 .06 .39 .33 .04 —.03 —. 06 —.02 - 13 .10
Tokyo. .. - 07 ~-.28 .01 50 .20 .02 - 10 - 14 .04 .03 -, 08 - 17
Upernivik —. 20 —.06 —.01 -.13 —. 14 .1 .18 .04 .18 —.16 -, 13 .08
Ust Zylma. -, 16 Al -~ 11 -, 02 .07 - 11 .02 -.06 —. 24 .18 .10 .83
Valencia. . .23 .06 -~ 28 04 -.19 07 .00 .04 —.08 .06 —-.12 .26
Vienna. .30 —. 06 -~.19 14 —.06 .15 - 28 .00 ~.11 .03 -, 12 26
Wellington .02 .35 -2 —.03 —.18 —.13 .00 .23 .07 -—. 29 .07 .02
Winnipeg. -. 14 .00 .19 -, 07 .20 .08 .20 .18 -.01 —.15 ~.21 ~.08
Yakutsk. . -.03 .18 - 07 .20 ~.18 .15 .37 —.02 .08 -.09 ~.03 ~-. 02
Yenisseysk -, 01 .07 - 12 .00 —.10 .22 .19 .22 —.04 .34 —.20 V11
Zangibar_ .18 14 .22 .16 .04 .18 W17 —. 06 -0l .21 - 17 .05
Zika-Wel —.11 -.21 .02 .10 .01 08 .03 - 14 -, 18 16 -. 02 .20
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TaBLE 25.—Correlation coefficients beiween foreign pressures and United States precipitation, district 2

Winter precipitation - Spring precipitation Sumimer precipitation Fall precipitation
SON JIA MAM DJF SON JIA MAM | DIF SON JIA MAM | DJF
1 2 3 1 2 3 1 2 3 1 2 3
Aden.._ : - 0.14 015 ~0.18 0.08 0.08 0.03 0281 ~0.01| =-0.05 ~0.15 | -0.04 ~0.07
Alexandria . el =49 .08 —.15 -27 .21 .10 .12 ~-.13 .14 - 12 .05 -
HAhabAQ. - oo e oo e e emme e e .57 —.21 .21 28 .30 - 14 .29 .27 .20 —.03 -. 20 - 13
niananarivo 03 .09 -.23 .02 .07 .04 -~.03 ~.01 —-17 —.2 -7 - 11
pla ... - 28 ~.51 -.25 -.27 -.37 ~.16 14 ~.10 —.20 - 02 .03 -~ 12
Arequips —.01 ~.38 —24 - 09 -.35 -.33 .34 .24 —.15 —-27 ~.13 .04
atavia. 54 .40 ~. 08 .16 .20 .07 —.05 .07 .16 -.11 —.06 ~.10
OIIOUAR oo oo eeccmmemommmmee - —.20 04 —.20 .03 .01 —.43 —.16 -.07 .19 —.01 .04
Bouzareah . -.55 —.05 .00 —.14 .06 1 .08 .07 —.40 ~.01 .01 —.06
ulawayo__. N T .30 ~.06 .19 .19 -.02 .19 .31 .21 .14 - 08 .10
anetown -.03 —.10 —.13 .08 —.09 .00 .36 .22 - 17 .18 —~.09 -.17
olon.. .1 T0 05 —.36 ~.07 -.33 .22 —-.25 .18 .10 —.20 .46 .34 .01
Cuyaba 30 —.08 .03 .21 .31 .41 —-07 —.18 —.37 .20 .08 —.25
arwin 48 .41 - 24 .19 .00 —.04 .04 .14 .04 -1 .00 ~.21
T 04 .18 .27 .02 .02 .27 ~.18 - 27 .06 .13 .33 .01
Dutch Harbor. ... -4 —.36 47 —.02 —.21 —-.26 -.13 —-13 .08 —.33 .05 .02
MORLON . cmem e moeea eeranm o m o -.27 —.20 -.16 .10 —.03 —.20 .03 .02 —.09 —.40 —~.30 .07
Teatown .- .07 .03 22 .06 —.04 ~.16 .05 —.19 —.11 —-.20 .30 -, 16
QOOTEOLOWI - v mem e em e fmmemm e omoeomm e mammmmmm —~.03 —.05 -.02 ~.01 .09 .08 .00 —.01 .02 —-.19 ~.97 —.47
esvar. .___ —.09 -.01 01 .22 .00 -.12 —.02 -.08 .18 —.09 —.04 .80
onolulu_ .. —.09 —.36 —.41 ~.02 .08 —.06 .13 .12 .02 .08 .04 =18
Irkutsk. . —~.30 .40 =2 .12 a7 .08 .04 .01 —.08 —.04 —~.11 16
IV!itut ______ ~.29 —.10 —.02 .20 —.26 .03 .25 —-.08 .14 .11 ~.07 .05
Jask. . .80 —.01 —-19 ~.01 .18 .10 .41 .02 .09 —.07 —~.08 -.01
Juneau.. 0T ITITITTITITTTT - 11 .00 .25 .26 .20 .48 —. 53 .25 .03 -.03 .00 .88
36 11 -2 —.04 4 .21 —.15 .03 .08 -.10 ~.04 =11
=08 .02 -.05 -.28 —-.01 —.04 .10 .16 -.2 —.36 —~.32 -17
........ .39 —.22 .09 .31 .08 .25 .08 .ol —.08 -, 10 .01
=~.36 -.87 - 32 -, 28 -2l —-.81 -.07 —.30 —.38 ~.21 ~.22 -.03
.52 —.45 —.00 .24 .16 =.% —.02 .06 .17 .08 ~.05 .03
=12 -.97 .07 -.12 -1 .27 .07 .10 .00 -~.21 ~.06
—.40 —. 15 —.15 —.26 .00 =.07 —.05 .02 —.08 —.14 -.26 =—.81
01 —.01 12 .14 .10 .10 —.25 .20 —.50 .23 .10 .08
—.11 —.20 —.19 —.15 30 .06 .07 .13 —-17 .20 .14 .02
-.25 —-.03 -.03 -.25 —.06 .05 —.02 .04 .07 —.20 -.10 .00
............. 19 —.2i 23 —.13 -12 .05 .20 —.30 .18 -2 ~.00 -.21
eemmmm—nmacememamoeeemmmeesenon —.39 .08 —.02 a7 -1 -.19 .24 .06 .01 36 .14 .06
Perth . e 46 .41 —.15 .13 .12 —.04 .04 a7 .10 .04 .09 -1
Tonta DelfAdB. .- -ommv e ommmenemrmn e ocmoeaamnnnn —.31 —-.05 —.05 —20 .08 —.26 ~. 16 .23 —.22 ~.35 ~.21 - 11
N L s 08 -.01 18 —.24 .07 .00 —.13 —.08 - 06 —.09 ~.05 -2l
POPE MOTOSDY —ooome oo oo mvm e e mme 66 .43 —.06 .19 .20 .23 .02 .21 12 ~17 .02 —.25
unta Arenas.. cememvmn o mmiaan 18 —.04 —.02 14 —.01 .31 | .16 .22 - 07 .08 .13 - 17
REXOrAImODID .- - vom oo oo oo 32 07 17 —-.03 .00 .03 —-.23 —:30 —.38 -.23 .00 —.20
L v————— 54 - 42 —.19 .01 .34 —.18 .08 .06 .03 —~.08 —.10 .04
Rio de Janeiro : 00 —.25 03 —.19 .00 -1 .05 .08 -20 - 14 ~.05 -.18
Bt. Helena .. .. 03 1 17 7 .28 .09 15 .33 J14 .20 —12 .02
t. Vincent. 18 .32 03 -.10 .10 .20 -.03 —.05 03 .04 -.03 -2
antiago ‘ e 15 ~.87 -.13 —~.09 .04 —.14 .06 .05 —.07 .02 ~.11 ~.08
Bouth Orkneys - : - - 18 .00 -. 05 -.04 .8 .08 .09 -, 02 .07 12 | .07 =~.20
Southwest Point ssens - 13 —.383 19 -.31 —.06 .04 .08 — 14 .03 -~ 18 | .00 ~. 02
tykkisholm.. .- i - ] -9 -, 21 —.15 34 - 20 .08 .18 —-.06 .22 .16 -1 .08
Vdney. . : L 13 .28 10 a7 .03 - 18 .04 18 -.09 .18 -0 7 =12
Tashkent. ... emmncammemann . | =12 .08 4 -9 .83 -:18 .26 —22 ] .06 00| S8 | =38
Tokyo__ 1. 7 2 .18 .18 .09 - 02 L+ 10 - .03 -.08 | .18 ~,02 26| =07
Upernivik . = ~8 ]| —.26 - 00 ~00 —.21 02 .23 —-00f. 22 a8 =2l s
st Zylma : 2 -.18 .18 25 W11 =i (2 =03 .03 .00 ] .18 -3} <26
alencia.......-..... —14 17 ~.09 .27 .23 —08 —.06 2| 209 ~.13 .12 .20
T s -05] 18 12 1 ] .84 -2 00| ~30 .20 18 04
Wellington.... , —.28 07 ~.08 .19 .21 -11 -.03 .38 -.3¢ ~.19 -~.21 .03
Winnipeg.. ..~ I - ¢ -1l - 04 05 —.04 —20 .16 .03 —~ 17 ~.43 -2 —.05
Yakutsk —12 .20 - 14 .02 .08 —:08 .13 .08 .07 ~.07 - 04 .01
B R —~.30 .18 —.20 .15 .08 17 .12 .06 .09 .09 -.27 18
anzibar.___ S N 14 .08 -2 .08 21 .18 -.03 .04 -.37 ~.01 - 07 .18
ka-Wei. .. . L. . a3 —.22 -.07 St —-07 .25 —.29 —.12 .10 —.10 .25

——
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TasLE 26.—Correlation coefficients between foreign pressures and United States precipitdtion, district 3

Spring precipitation

Winter precipitation Summer precipitation Fall precipitation
SON JJA MAM DIF 8ON JIA MAM DIJF SON JTA MAM DIF
1 2 3 1 2 . 3 1 2 3 1 2 3

0.15 —~0.03 0.18 -0.08 -0.04 —=0.08 0.13 0.44 0.19 0.21 ~0.10 -0.11
.04 .02 .03 .20 .18 .07 .01 .03 .13 -.30 .16
~.19 .18 -. 03 02 ~.14 .20 .19 .34 .39 .13 -.03 -.13
—.32 —-.29 —.36 —-.28 —.03 -.10 —.04 .21 .34 .00 .05 .19
—.10 .00 .10 .30 .20 .21 -, 37 ~. 3¢ —.11 —.05 .00 —.13
~.05 -, 12 —.06 A1 —-.15 -.07 .21 .33 W17 —. 32 .02 —.15
—-.28 —. 10 .05 -, 19 —.15 —-.25 .13 37 .46 .08 10 .00
05 -. 09 -.02 00 —.08 -.15 -.39 —. 28 -~.37 —-.08 .10 .12
.14 07 —.04 W11 .07 .19 .15 08 -~.14 .03 -.21 .18
.28 .08 ~.15 —.05 —.20 .29 17 .32 .41 .28 .04 —.22
.06 .31 —.16 -.08 —.02 .20 .01 .38 .15 .19 .13 —-.11
—.02 .30 - 27 .19 13 -2 -.14 .05 .20 —.28 A1 —. 24
—.07 -, 04 —-.19 - 13 18 .16 - 17 .27 .01 .09 —.08 —-.13
-2 -.16 —.03 -~ 17 —.19 -, 21 .21 .58 .55 —.02 .20 —.18
—~.03 -~.06 34 -.30 -, 14 .03 {1~ .25 -.10 .22 32 —. 06 —.03
—.45 -.36 .05 - 11 .12 .16 - 27 —. 23 .22 08 —.37 —. 46
BEdmonton . .cmececeoammeaneeeae.. .05 —-.13 -.13 —-.23 08 .09 .21 .14 -.28 14 - 11 —.05
FreetOWn. o coccccccm e —.35 -, 31 —.18 -,31 —-.23 —.19 -~.04 —.14 —. 24 09 .04 20
GeorgetOWn o ooemeeee e - -.33 .31 .02 .08 —-.01 ~—. 10 .02 -~.21 —.05 —.18 —-.19
GHOSVAL - e coecaec e v emmcemae e eans —.02 -.09 .12 .20 W17 -.08 .02 14 12 —.01 -.09 16
Honolulu..oooooeeeena oo e .18 14 .20 .28 .34 -.10 -.16 -.01 -~.20 -.20 .00 —-.14
................ .25 18 .08 -.09 ,09 .10 .18 .19 ~.17 —-.08 -.20 .06
................. .14 .28 -, 05 -, 25 —.08 .42 .04 .13 -~.23 09 - 21 .02
............... ~.01 .23 .08 ~.02 -.09 .08 —.08 .18 A 11 .10 .02
................ -~.10 ~.28 .18 —-.08 —-.13 .1 .22 .05 -~.08 -.07 -.28 ~.32
.............. -7 -.01 .05 —-. 28 -—.38 -.17 14 .25 .30 10 .02 -.01
................ —-.32 ~.36 -—. 30 .01 .03 -.31 -~.08 .02 ~. 14 -.12 -.01 —-.01
................ .m .18 .08 -.10 -.12 .00 .22 .46 .41 .15 .03 -, 01
................ 01 -, 21 -.07 .27 .25 .11 -.22 —-.32 - 22 —.12 09 05
.............. —. 14 .32 .10 -, 04 -.20 —-.10 .30 .35 .45 .00 .08 05
.............. —.03 .09 .22 -, 20 .09 30 .17 —. 49 —.41 .26 —.30 36
Mexico City__._..-- P .11 -.01 —.10 .09 .10 —-.09 —.20 -.10 —. 14 -.09 .18 -, 03
Midway Islands. ... ... ... .02 —.06 .25 .03 .18 —.18 —.23 .28 —~.55 00 —.09 —~.15
Montevideo.. .32 18 .27 -.13 .29 26 -.27 .21 —.32 —.10 -.08 .11
Moose Factor -.13 - 24 .00 —.05 —. 14 .08 —.02 ~,01 —-.07 —. 20 —~.01 .01
.02 ~.10 .08 —~.31 —-.27 15 —.12 —.32 .04 19 —-~.32 -.05
.14 .22 ~.08 -.28 .12 08 .23 -~.25 ~.19 ~.30 —~.22 10
-, 12 L11 26 .10 — 1 —-.24 .28 40 .57 -.11 -.12 -, 20
—. 04 —.09 —-.19 ~.03 .02 -—. 40 —.08 .07 - 17 -, 18 02 -. 20
—. 24 ~.08 -.08 ~.01 .10 —.05 —.25 -.16 ~—.08 —-.12 .04 .01
-.07 ~.33 09 -.08 —.13 —-.06 .38 .47 . b8 —. 10 .26 .14
Punts Arenas..- .18 -.06 .20 -~.02 .01 P .14 .19 ~-.26 15 10 -17
Quixersmobin. ... ... ~.09 - 11 -.10 -.01 -1 -.12 .10 .19 .18 -. 28 .08 .01
RANEOOD _em oo —.18 .23 —. 04 -~.12 -.19 07 24 .35 .28 .02 —.04
RlodeJanelto - ooun ... .. —.10 —-.16 -, 02 —. 24 L02 -.12 -. 20 -.02 —-.34 ~- 11 -~.04 ~. 10
St. Helena ... ocoovvnenn oo -—.01 -~.07 .12 —~. 04 .33 .06 .23 .30 .13 .24 -.09 - 27
St. Vineent ......._..... .05 .18 07 24 .20 .18 .13 .24 .07 -.22 -, 29 -.36
SANtIAZO o ce e e oeeamnmen- .06 .10 .14 20 .08 .26 -.12 .13 —~.28 01 .04 -.18
South Orkneys............... -. 14 -.12 33 09 .22 .37 11 ~. 02 -.07 08 .26 30
Southwest Point___._____.. ... —.0% -.13 ~.13 -.14 .07 .12 —.38 .20 —.07 ~.02 .11 .19
Stykkisholm. ... ... .. ... -.00 A7 .08 ~.06 -~.08 .42 .09 .07 .04 —.02 ~.07 90
Rgs b1 1) .03 ~.01 .03 ~.08 - 22 -.11 -~.16 .04 .83 -2 -.06 —:gg

L U .05 11 —.12 ~-.18 .28 .32 .24 —.14 —.13 —.03 ~.30 g
POKF 0 e commeeceeeea e ctm e e e e -~.07 .18 .07 13 .08 -.01 .00 L12 A —-02| -2 - 17
Upernivik.. ..l .01 .25 -.07 -, 18 ~.04 .28 .14 —.08 -.11 -~ 02 -~.13 < 0B
Ust ZYMDA_ oo e 1B -.16 —-.08 ~. 14 .22 .08 .18 -.17 —. 2 .20 ~.01 07
Valeneia. oo ..o i .. ____. - .09 ~.19 —-.04 13 -.20 .08 —.11 .00 .04 c.12 .16 .08
VienD&. ..o aieeeean - .21 -.07 ~.08 .01 .15 .00 - 10 08 -.02 L00 ~.07 A7
Wellington ... - o aeaei e e N .10 .01 - 07 07 —. 09 .02 14 .07 .05 -3 .06 ~.18
WIBDIDeE. - v aee e e - -1 — 28 ~.15 ~. 22 .00 .00 .24 .17 .08 | 00 ~.19 —.04
Yakutsk__ - .27 W] -~.02 ~.10 .08 .12 .28 .27 .06 .13 .01 00
YeniSSeYsK . a. oo e i e .16 .24 .08 -.13 .14 .26 .28 .16 .16 .41 .24 .09
Zangdbar .. i .20 07 L12 14 ~.08 .16 ~.02 .19 .46 .02 .00 -.08
ZaRA-Wel oo iiiiie .07 .04 .07 .08 -.12 .12 '.03 .00 —.23 .10 —.15 .10
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TasLe 27.~Correlation coefficients between foreign pressures and United Stales precipitation, district 4

Winter precipitation Spring precipitation Sumrmer precipitation Fall precipitation
SON IJA MA DIF SON IJA MAM | DJF SON JIA MAM | DIF
1 2 3 1 2 3 1 2 3 1 2 3

Aden . s 014| —0.14| —~o0.01 —0.25] —0.26| —0.02 0.08 0.07 0.05 0.02| —0.07 .02
Alexandria oI 05 —.35 —.14 —.19 .28 07 —.05 . .13 .15 —.20 .20
Dahabaq. .l -.20 .09 .07 —.08 —~.12 —.00 .25 .21 .24 .20 .03 ~.02
................. -.15 ~.11 .08 —.32 ~.No .05 .19 .3 .26 .00 .26 .36
......... —.13 —.18 .00 .21 ~.19 —.02 ~.04 -2 —.06 ~.08 ~.11 ~.26
......... .11 ~.10 .08 ~.30 —.48 —.87 .50 .18 —.05 ~.05 .14 .00
_________ —.14 ~.06 05 —.381 ~.16 —.03 .19 .16 .32 .16 19 .08
........... —. 11 a7 -4 .02 .06 .03 ~-22 —.20 .00 .11 .10 .10
Bougareahy 1Ll 43 .42 32 —.05 ~.08 .22 —.03 —.09 .43 .12 —.05 .19
Wawayo___ . 24 —~.03 .19 —.09 - 06 .32 .28 13 —.15 7 —-.07 -1
Spetown 15 12 04 -1 —.03 .42 .13 14 —.01 .07 —.01 -.01
olon.__ —.2 ~.11 —.38 —.14 ~.04 —.28 .13 —.03 ~.23 -.20 —.08 ~.33
Cuyaba_ —.25 ~.04 16 .02 ~1 .26 —.10 .07 —.24 .14 —.11 .19
srwin. —~.30 —~.22 00 —.20 —.15 -0 .16 .32 .26 .00 .12 ~.07
awson. —.08 .02 —.11 ~.07 .30 .27 .06 —.07 .18 .20 -1 ~.19
Uteh Harbor._ .10 .25 —.21 -.15 —-.03 .04 —.06 ~.22 .55 07 —.31 ~.37
monton -.23 —~.22 17 .04 .38 .15 .25 .09 ~.04 .00 .08 —~.09
Prestown 04 —.20 -3 —.43 .27 U3 .04 -1 -1 .28 .03 .26
eorgetown. .03 ~.25 —.15 —.07 ~.0B .05 .04 —.08 —~.08 .03 —.21 ~. 1
esvar__. 08 ~.13 16 .30 R —.12 —.02 —.03 .18 -8 -7 06
onoluly. .19 .04 —-.03 —.18 .07 —.15 —.0L .03 .02 —.29 —.07 .03
rhutsk . .27 —.08 —.10 -2 .06 .03 .81 —.08 —~.25 ~.15 —.00 12
vigtut_. .01 ~.13 —.0¢ —.10 ~.07 .25 17 .2 —.24 .03 —.13 .13
ask.__ —.08 -~.08 07 —.07 ~.07 .01 .06 —.14 —.01 ~.05 ~.13 ~.05
Juneay 00 .00 08 .23 .35 .21 ~.37 arl. =02 ~.16 —.20 ~.32
820S. 24 —.09 11 —.28 —.32 .15 .05 ~.01 .18 .05 —.08 .08
Madeira .15 ~. 04 ~.02 .01 .00 —.09 .08 03] —.25 —.02 .01 .10
adras —.22 —.07 02 —.38 ~.08 —.0% .25 .15 .29 1 .08 ~.08
Malden isla 02 .08 .29 —.06 .00 —.16 .15 —-.10 —.07 ~.16 7 .01
Maigla_ —.19 .47 .92 —.06 -.10] —.08 .17 .19 .34 .06 .19 .04
arkovo. . -7 .04 .07 -1 .40 .26 .26 .00 .09 .25 —.%0 .22
exico City ... 05 —.00 . .10 .07 .60 ~.10 —.05 .03 —.06 .08 =06
Mldway Tslands —.12 44 .42 —-.07 —.05 —.09 —~.11 .32 —. 52 .01 —.12 .13
ontevideo.__.. 15 .05 —~.10 -.17 .04 .22 .10 .20 —.16 —.11 —.31 12
o0se Factory.. .31 .38 .12 —.02 .01 —~.00 -7 —.02 —.05 —-.16 - 02 .02
me_ _______ —.30 .23 —.28 -.20 .06 .32 .01 —.25 .43 a1 —.35 .17
Orenbiirg. 17 .00 .1 .08 .19 -12 .15 .13 —.18 -2 -2 —.20
Perth. 1170 -.35 .02 .04 -.05 -.01 -7 .12 .14 .29 ~.04 .01 ~. 03
Ponia Delgada... .40 .15 —.07 —.05 1 —.34 .00 —.04 —.23 .04 07 -.07
Port.au-Princas... 00 ~.12 —.24 .02 .01 .03 .10 —.20 —.09 -7 —. 44 - 14
ort Moresby.... —.20 .18 20 .06 —.00 .14 . b4 .34 .40 12 .34 .08
Punig Arenas... .08 .15 1 05 —.10 44 24 -1 —.29 .10 .10 ~.10
uixeramobin__. 14 —.12 00 —.09 —.14 .00 —.04 -7 —.11 - 20 .05 .06
angoon. ... —.11 .37 11 -.32 ~.20 -~ 03 .29 .18 .27 .28 .19 .02
i0 de Janeiro. —.08 —.08 —.06 —.43 ~.18 —-.02 —~.07 .00 —.18 —.02 .07 .02
L Helenn._. ... 23 -.25 11 .04 L14 .22 .03 —.04 —.18 .27 -7 ~.19
t. Vincent. .~ 08 —17 .00 .23 —.20 -.13 .10 .10 —.11 —.18 ~.32 ~.21
80ilago_ _____ —.14 .1 00 .13 .03 11 —~.03 ~.04 —.04 —.02 -.12 ~.23
South Orknoys —.02 ~.03 ~.15 .06 .23 .22 .21 .08 -.05 —.24 27 a7
Outhwest Point ~.13 .16 —.090 —11 .05 .30 ~.28 .06 —.04 —.08 .00 .27
Stykkisholm.. ... -—.02 ~.09 07 .09 u .16 .18 .10 .08 .01 -.01 .1
viney, - 0. —20 .16 .10 —.18 —.04 —.15 .07 .23 .34 ~.03 .03 .08
Tashicent. .~ -.04 -2 17 -.31 .49 .29 .05 00 —.32 —.10 —.13 18
Tokyo__ 777 —10 ~16 —04 03l -3 13 ~8l -8 ~.06 .02 -8 ~.11
Upernivik_.- .01 - 02 . —-.10 .08 20 27 12 16 —~.08 —~.08 ‘15
st Zylma_ . .08{ . ~—.08 —.25 .18 .04 ~.21 .28 .10 -.32 ~.07 —.06 .29
Valencia. ... .82 .04 —.25 .19 - 11 .10 .10 —.05 12 .31 .20 .08
Vienng TITITIITTTTTY -.12 -2 .08 .02 —-.30 -2 .05 -4 .02 .00 .29
Wellingfon. .- .7o- 01 139 27 0 —15 —-02 109 1 —.10 —.07 .24 ~.17
Winnipeg 7777700 0| ~20 u —-02 .16 100 ] 07 .00 ~13| -3 —i7
Fanitonci T A 1 I TR N [ s 1 R = 1

nisseysk ... 08 . - . . . . —_ —. . —_ .
O g2l ~02 all 1| -6 09 10 ‘10 ol -01| —ios| ~.o@
K- Wal .16 ~.05 .21 .06 —.31 .09 T -2 —.21 —.03 —.06 .08
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TABLE 28.—Correlation coefficients between foreign pressures and United States precipitation, district &

‘Winter precipitation 8pring precipitation Summer precipitation Fall precipitation
SON JIA MAM DJF SON JIA MAM DJF SON JTA MAM DIF
1 2 3 1 2 3 1 2 3 1 2 3

-0.14 0.05 0.05 -0.07 —0.33 ~0.01 0.06 0.38 0.20 0.25 0.19 0.16

.09 —.05 .00 .14 .14 .14 -.08 .04 -. 14 .20 =07 .21

.01 .16 -~ 19 -, 07 —.08 -.12 .05 .16 .28 ~.04 .21 .19

.04 —-. 16 A7 —.35 —.18 -, 14 - 15 .21 .23 .25 .22 .40

.07 -.02 -.10- .18 —.08 .08 —.34 -, 30 -, 36 ~.30 —.35 -.28

.21 -, 13 .19 —-.23 -.25 -.29 .02 .22 - 27 .02 .15 .03

.18 W7 .27 -, 23 —.04 .15 .22 .21 .42 .30 .16 .34

.05 —.04 .05 —.13 .00 -.19 -, 38 -.17 -.27 -, 07 .14 .01

—.11 -.27 ~.08 .16 —.04 .15 ~. 06 -. 10 .09 .13 .07 .29

22 -, 01 .12 —-.08 —. 24 .34 .10 .30 .24 .22 .23 A7

08 .14 —. 14 —. 10 .07 .37 - M .26 -.11 .13 .26 .30

-—.02 -, 18 -.16 -, 13 —.08 -. 32 —.26 .04 —. 14 —.45 —-.10 ~.21

-.05 - 20 -, 20 .06 —~.03 .06 —. 43 .22 .07 —-.07 .02 .20

.02 .10 .09 -, 13 —,05 .04 .19 .41 .36 .32 .06 .22

—.24 -.12 -.06 —. 30 .13 .14 .10 —. 11 -.07 .29 —-.12 -, 32

—-. 11 - 12 -.19 .03 .19 .01 - 22 -, 24 .16 - 02 -.12 —-. 58

-. 04 .00 .14 -.30 —.01 04 .19 .02 —.19 .27 .08 -.09

-.21 -.05 -. 04 —-.38 —-.25 —.08 .04 —.02 -, 056 .46 .34 .38

~, 22 —.12 -, 28 -. 07 —.03 —.00 - 24 -1 10 .25 .18 .10

24 .07 -.18 .12 .18 .08 .05 .02 .14 —.09 —.13 -.03

—-.12 -, 10 —.01 .01 .03 —.34 —-.25 .08 —.26 —.34 —. 28 1

-. 09 —~.08 12 .12 —. 04 .23 .30 -.30 -.22 -. 14 ~.12 -.10

03 24 —.04 15 —.28 .84 .16 .33 —.30 -.22 - 27 ~.10

-.18 .00 -, 20 —.01 —. 15 .08 -, 18 .24 .28 00 .1 —.02

-.37 -.20 11 .06 .17 .08 - 21 -.17 -, 26 -2 .04 -—.48

-.03 .13 ~. 28 -.14 —.16 .18 —-.09 .23 30 .18 .22 .24

-. 26 -, 03 -.10 —. 01 -~.08 -, 28 —-. 15 .00 - 17 .18 .18 .19

17 .14 .22 -.23 .00 .10 .00 .20 .33 .13 .22 .28

- 22 - 27 -. 08 -.01 .14 -2 -.38 —. 47 —. 24 -, 15 .10 —.03

12 .18 .32 —.02 .03 -, 11 .21 .21 .28 -.12 .25 .24

04 A1 .25 - 02 27 .46 W17 —.35 —.04 -, 26 —-. 24 -, 28

Mexico Cityencunnna- .09 .07 .10 —.07 .02 —.06 —.38 ~.05 —. 14 -.01 .18 14
Midway Islands. . - 20 - 17 1 .02 .13 .08 —-.13 .68 —-. 26 - 12 .14 .18
Montevideo.....-- .16 .05 .03 —.04 .01 11 -.23 .28 - 27 .39 24 -.06
Moose Factory..-- —.04 .10 —.02 -.03 .12 .03 —.03 1 08 11 —.01 —. 06
Nome..ocveeenamnnns -.18 .03 .01 -.24 .01 .24 -.07 -.38 10 .27 -, 09 -.27
Orenburg. . cocceemnnn. .10 -.21 -.16 —.09 -.10 .06 A1 -, 04 —.20 -.37 -, 24 —.056
) 27 1 VR .08 W21 .36 -~.11 11 .00 .29 .22 24 -~ 01 .05 -, 08
Ponta Delgada -.21 —~.24 17 .00 -.13 —. 46 —.12 -~,13 -.02 W11 .27 .02
Port-au-Prined. - cmeoemee o ciiaaeeea -~. 08 —.22 -. 15 -2 .02 =11 -.20 -.19 ~.11 .01 .01 —. 056
Port Moresby..... .01 —. 08 .19 L1 .09 .15 .30 .34 51 .42 .29 .34
Punta Arepas....... .14 —-.22 —.22 —.18 —.18 .24 -.20 —.09 —.08 .05 .24 .07
Quixeramobin__..... .07 -~.06 —.08 -, 14 .03 -, 01 —.02 .04 18 .16 .31 .39
RABEOOD. oo -ecaceeee -~.03 .20 .28 - 18 —.13 -.24 .20 17 33 (0 .39 .25
Rio de Janeiro........ .02 —-.02 -.10 —.22 -.11 —.11 -. 38 .14 —.19 .04 .24 -.13
St. Heleng. _oeeue. ... .12 .08 .04 - 09 .11 .13 .28 .20 -.14 .13 ] .01
8t. Vincent ... - 17 —.06 -. 09 .11 ~.01 .13 —.08 .03 -.07 07 -~.01 .00
8antlago. - .ovueneancanas .18 A7 .19 .08 L1 ~-.06- -.27 .03 -.15 - 18 - 14 -, 26
South Orkneys.......... .04 -.08 -.08 .00 .11 .25 —.08 —.32 10 —-.35 .19 .80
Southwest Point -, 12 -.10 ~.13 .13 - 11 .26 -.31 .18 .00 —.09 -, 02 .02
kkisholm .18 .22 —. 05 .07 -.04 .30 .19 -03] ~.17 -.20 - 05 ~.10
.03 .16 .16 —.00 —~.04 .14 .08 .19 1. 44 —.07 -, 11 .03

-~ 10 .10 ~-.10- —~.21 L1 82 18 J0 .~ 24 -.07 .01 .16
.03 ~.22 —.08 ~.18 W11 -, 07 .04 -10  -—.32 .08 .08 .13~

.05 .18 .05 .24 —-.11- ..20- .20 .14 - 17 -2 -.15 -.14

.04 -.20 -1k 07 -=.08 -.01 .23 -.07 —.21 -.25 | <04 .02

.03 ~.18 .26 a7 -2 -3 .00 .08 .00 .28 07 —.02

-.02 -, 22 .05 04 .24 .18 —.01 .08 .07 ~.04 .02 .22

-, 01 .04 -.08 .02 -, 24 .16 .28 .10 .07 ~.16 .18 -. 19

-2 ~.03 .00 -.25 —~.08 .02 W7 .18 -, 02 .32 -.04 .02

.07 .22 .02 .13 . .38 .19 —. 43 .08 .10 .00 —. 04

) .12 ~,01 .22 -.04 A7 .26 -~ 16 -.16 .14 —.05 -, 05

—.02 -. 01 24 -.16 —~.24 -, 01 —.07 12 .34 -~.10 .13 11

.08 —-.15 .04 ~—.08 -.19 13 .00 -.37 - 22 .06 -, 18 .10
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TasLe 29.—Correlation coefficients between foreign pressures and United States precipitation, district 6

‘Winter precipitation Spring preclpitation Sumumer precipitation Fall precipitation
SON JIA MAM DJF SON JIA MAM DJF SON JIA MAM DIF

1 2 3 1 2 3 1 2 3 1 2 3
Aden__._. . 0.16 0.32| ~—0.11 —0.06 | —o0.21 0.30 0.05 0.04 0.07 0.08] ~0.04 0.14
Alexandria____ .. .. —.30 -~ 04 —.06 -.19 .04 .13 .02 .01 .00 .32 -.07 .87
llahabag .58 -.20 —.02 .24 .18 .05 .08 .11 .08 .25 .08 .10
Antananarivo .80 .36 17 .24 .37 .40 —.05 17 -.01 .10 .14 .41
Apla...____. —.30 —.34 -.13 —.26 -.21 —.13 .05 .01 .08 —.26 -.27 -.28
Arequipa..._ oIl ~.18 —44 - 14 -, 01 - 10 -.16 .19 - 13 -.13 -.18 .04 .03
atavia. __ .39 .40 .20 .17 .18 7 07 .13 . .36 .21 .19
Bermuda__ .01 —.19 .18 .06 .03 .29 - 24 - 22 —-.22 .12 .23 .18
OUZATCAN - - — - oo oo ooeommmm o s mmmmenm e -.17 .23 .19 —. 18 11 .35 - 18 -.01 .03 .22 .01 .26
ulawayo .18 .38 .25 .08 .28 .28 .10 17 .38 .23 .09 -.03
Capetown. - .01 .07 .03 .21 .20 .10 .12 9 —.08 .08 —.15 W12
C -.31 —.56 - 22 —.40 —.08 .26 .01 .04 —.10 —.39 -, 82 —. 16
.07 .10 .04 .18 .08 .26 —.20 .13 - 14 -, 20 - 10 - 25
.30 .39 .16 .19 .24 .20 —.04 .21 .15 .32 .10 —.01
L1 .25 .22 -~.06 .31 .20 - 19 .10 .22 —.02 —.08 .13
—-.38 .07 .02 - 22 -, 06 -.04 .05 -.16 .69 .05 —-.02 .10
- 04 —. 08 —~.08 .41 .32 .15 .02 .00 —.38 —.10 .03 .10
.18 .24 .26 14 .16 20 -.08 - 19 ~.30 .37 . .82
.16 .16 .30 .17 .21 21 .08 .00 | M4 17 -. 04 —.08
—.08 - 14 14 .34 -.10 .03 .03 .1 —. 08 —. 05 -.02 —.12
- 16 -.50 -.36 .08 .17 —17 - 01 ~. 01 44 - 54 .25 -.12
.11 .23 —.46 .08 .24 -.02 .08 .02 .02 ~.08 - 24 17
-.30 .08 - 14 —.03 -.20 ~.13 —.41 .20 .10 —.08 -.25 .08
.08 —.20 -.22 ~. 37 —. 008 -, 20 .27 —-.15 -—.08 .08 -.11 .05
.12 .18 .18 .28 .40 .40 —. 45 .12 - 22 -.13 —-.10 14
.28 .15 .02 - 22 - 12 .01 .04 —.01 12 .08 -~.01 .09
.09 .25 .18 .08 .08 .13 —.03 .02 —.49 .07 .08 .15
.39 .28 .00 .04 .24 -, 03 15 .24 .22 7 0 -~.03
-.38 —.40 - 20 .01 -.07 —.04 .04 —. 04 .13 -.07 33 .20
.32 -.41 15 .28 4 -. 43 .08 .01 .34 —.18 14 .08
-2 —.10 -.37 ~.35 .02 —.00 ~.03 -—. 03 -.17 12 -.20 .16
—.28 —.04 .16 .19 .22 .21 -.18 -.13 .01 —.09 .09 .04
.00 —.45 .48 L1 —.12 T -.07 17 - 28 —.46 .14 .18
- 28 -.30 -2 -.18 —.03 - 18 .00 7 .08 - 22 .31 .06
.00 .08 —.00 .00 .01 .06 .13 .10 .00 .08 -, 09 -, 01
- 20 .10 —.03 —.32 .00 .15 13 -.15 .54 .26 - 23 L1
—.09 —.06 —.81 .16 .02 —-.22 .21 .00 -.30 —.14 —-. 33 .16
.26 .27 —.05 .18 .23 .02 .04 .20 .10 - 02 .12 —.08
-.02 —.10 .01 -.28 .27 - 06 .06 .21 - 32 .12 .18 -.02
.06 .05 13 .08 .20 .27 -.11 —.30 -.13 .05 .08 -, 07
ort Moresby . - - .46 .56 32 .23 1 .22 .18 .2 .14 .44 —.01 .03
unta Arenss .12 .15 07 .23 - 04 12 .16 -. 10 .00 .21 —. 04 -, 03
Quixeramobin .31 .13 39 .12 .13 .03 -—.08 -1 .10 - 04 .02 .00
.42 —.31 14 —.04 .32 .03 .13 1 .12 .17 .19 .19
~.03 -.30 -.02 —.52 -2 - 22 .03 —.03 -.10 -~.33 .18 -, 01
14 W17 .35 .24 .29 .33 —.06 —.25 —-.19 .12 .04 —.04
.12 .18 4 .08 -.08 .15 .21 .M .10 11 —.08 -.10
.19 -.28 - 21 .06 -, 02 —.02 .08 —-.15 —.08 —.33 -.16 - 19
11 .16 .08 .48 .01 .04 24 .16 .12 .05 —.10 ~.04
.02 —17 ~. 10 -.15 -.20 .24 .08 -0l —.08 - 12 - 04 .23
-1 -.02 .09 W17 .09 .00 .05 —.03 .3 —-.11 —.07 -.08
-.00 .17 .19 -.12 .16 - 02 L4 .19 .22 .13 .22 .08
.00 - 15 ~.13 -.21 .13 .04 —.08 .4 —.30 - 25 -.01 .23
.02 .07 -~.08 .12 - 18 -.02 .05 -.00 .20 -.21 -.08 .18
- 23 .08 -~ 14 - 17 ~.10 —. 08 .03 .26 .40 -.17 —.20 ~.18
.10 -.30 ~.12 .28 .02 -.08 .25 .08 - 2. .04 -0l .22
.12 - 02 -. 10 -.10 .15 28 .07 - 2%, .12 .41 .08 -, 04
Meppa 10177l .03 14 1 -13| ~.03 7 —11] =3 .02 e —04 .87
Wellington - - ooooemoooomo -.53 .18 ~.18 -.00 -.08 .08 .23 .28 —.03 -1 4 - 27
IN0IpeR. i oo eeecemamacmceaane——. -, 11 -.04 ~.19 .24 .25 .03 .14 .04 —.30 -.03 —.04 -.05
Yakutsic_ - -2 .03 ~.23 .08 - 02 —. 04 .15 .01 .07 .01 -2 .19
BNISSEYSK. . vvemcccameenncc e aanacna e m—————— .08 27 ~. 39 .22 .20 .28 .18 —.06 —-.32 .29 -. 32 .12
Zanzibar._ .07 . .2 13 . .38 -.07 5| .04 a2 02 13
Zi-ka-Wel —.10 -.08 ~.30 .09 .09 ~.35 —.06 -2 .07 -~.18 - 14 17
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TaBLp 30.—Correlatton coefficients between foreign pressures and United States precipilation, district 7

Winter precipitation Spring precipitation Summer precipitation Fall precipitation
SON JIA MAM DIF SON JTA MAM DJF SON JIA MAM DJF

1 2 3 1 2 3 1 2 3 1 2 3
0.60 —~0.21 ~0.30 0.11 0.13 0.25 0.11 0.30 —0,05 0.44 0.25 0.08
.00 .00 -. 12 .00 14 .09 ~.04 .14 - 17 .19 211 A7
—. 06 .40 —. 26 .16 .30 -.38 -~ 07 .05 .13 —.02 .08 .15
.17 -.14 .01 .08 .00 —.02 ~.19 .23 —.08 .43 .17 .20
.43 .38 .33 —.18 —.20 -.13 ~.20 —.03 —.35 — 24 -.31 —.32
.21 .13 .22 -, 13 —. 18 -.26 ~.01 —.08 —-.03 .18 .08 -.07
.01 -~,02 - 28 .21 .35 .44 20 .10 .13 .85 W11 .20
.06 .02 .14 .16 .01 - 21 ~. 10 .00 —. 04 .04 .23 .32
.07 .00 -~.19 -, 02 W17 .31 05 .06 —.26 .28 .07 .30
W12 -.10 —.18 .17 .00 .08 -.02 -.21 —. 07 .30 .30 —. 05
.06 -~. 11 —.08 .14 .25 .16 ~.02 —.12 .00 .19 24 38
.38 -~ 26 .25 —.05 —. 18 - 11 -—.38 -, 11 —.03 —. 22 —.43 —.23
—.14 -~.04 -.11 .31 -.03 —.05 ~.17 —.23 .20 .11 .19 .13
.06 -~.00 —-. 21 .20 .15 .30 ~.04 .12 W14 .43 22 .20
—.07 —.20 .01 -.10 .11 —. 05 14 —.07 .06 .11 -.25 .08
.44 .17 .38 .25 .18 -.12 ~.13 .04 .38 -.04 —.33 05
00 -.02 .40 -. 23 -.03 -.31 11 —.02 -—. 20 .30 08 .04
—.05 - 17 -.31 —.23 -.31 -.17 -.01 —.04 —.06 .43 .22 11
Georgetown. .33 .25 .08 - 10 —.12 -. 06 02 .07 05 27 .18 .28
Gjesvar. - 07 .14 -.10 .01 —.06 .00 ~.03 —-.14 .37 -~.16 09 .07
Honolulu .21 .23 -1 - 11 .07 ~. 39 23 .02 —.05 - 15 —.16 .18
.16 -~.10 .02 —.02 —.03 .21 08 -, 22 -, 20 -.10 —-.17 -.03
.04 17 .21 .30 —.33 -.04 -.14 .01 -.26 ~. 29 —. 14 -.27
-.31 .07 —.15 08 08 —-.04 03 .22 -~.19 .10 18 .03
—.36 .08 .33 24 .32 —.23 ~.19 —-.05 —.24 -7 —.08 .20
-.0L .04 -—.04 -.08 .12 .28 -, 14 .16 02 .14 .28 13
- 07 .03 ~. 16 -.08 —.04 -.21 11 .25 —-.16 .35 .22 .30
-. 02 .00 —.34 08 .36 .30 07 - 01 15 11 06 -.04
17 .45 .65 —-.18 .02 —.10 -.16 -—.30 —.12 —.09 .21 .00
.04 .09 —. 29 24 .33 - 12 18 —.01 23 —-.25 .07 .09
17 -~.08 ~.16 —.06 .01 .06 22 —.44 13 .25 —.02 - 13
14 .25 .33 23 .05 -.04 04 .19 04 W12 29 .28
.20 .52 —.23 12 —-.20 .16 06 .32 -, 01 -~ 71 .10 14
.25 24 .27 —. 26 -.03 -, 28 -.32 11 -.15 —.08 —.28 .08
.20 .14 1 —.04 W17 —.05 13 .31 01 .13 —.40 i}
.53 .03 .06 -, 06 .04 08 07 —.28 19 .32 ~—.19 L 05
Jd2 -.15 —.08 .12 —. 32 03 00 —. 08 -, 36 —-.14 —. 28 .08
—.08 -. 06 .03 .07 .14 28 ~.03 -.06 10 11 .00 14
—. 10 .11 .01 .13 —-. 03 - 27 11 .18 -, 07 15 .09 .23
.40 W17 .14 —-.30 ~. 06 —. 25 -. 09 —.09 18 Y .14 .14
Port Moresby. .05 -~.05 —.23 .20 .35 .25 19 .17 24 .41 .08 .28
Punta Arenas. .21 .07 —.06 -, 24 -.10 .14 ~.37 07 06 .18 —.14 .28
.00 -.11 -4 - 07 W17 .14 03 A1 20 .25 31 17
.01 .47 —-.28 .23 .27 —.35 19 —.02 14 —.0¢ 25 .08
.22 .05 —.04 -, 08 -.12 —~. 14 -, 26 —-.01 -, 13 —.01 07 -, 26
.00 .16 —-.36 .16 .07 .08 44 W11 -, 07 —.04 .32 .12
.04 -~.10 -.12 L1 .06 .14 ~.05 A7 14 —.01 —.01 .13
.40 .27 .38 - 11 .00 —.28 —.04 .10 06 —.04 —.02 -, 07
.08 .33 .24 .09 .04 .06 ~.23 .12 17 —.07 —.23 .34
.17 .06 W12 .22 - 11 .01 ~.14 .20 —.40 -.10 —.26 .22
.01 .29 .00 .09 -.20 .06 1] -~ 08 10 ~.81 .14 -2
.07 .10 —.12 06 .06 17 00 .08 27 —.06 ~-.19 -. 14
.11 ~.25 —.33 -.07 -.11 20 03 .10 —.43 -—.19 .06 -~.08
.00 -.26 -.40 “«,08 .03 06 12 -.12 05 —.06 .14 .15
.18 .18 .18 19 ~.37 02 ~-.07 .02 -, 08 —~.18 -.10 — 23
.05 a7 ~-.08 18 - 14 -, 01 0l —. 20 - 14 -~.31 —-.04 A1
.09 .10 .08 11 .00 04 13 .01 .13 .35 —.04 ~-~.11
.10 ~.22 .02 -.05 .10 30 07 —.02 .01 .10 -.03 20
.14 -~.11 .06 —. 06 —-.25 22 ~.16 —, 04 .06 ~.03 .11 - 28
.00 ~.05 .20 -.05 ~-.01 —.18 12 .14 —-.12 .38 -.18 —.03
.14 ~.15 .18 19 .04 31 -—.01 -.22 .02 .04 —.12 .83
.03 -.08 -.09 06 .06 06 o7 —.19 —.00 .07 -. 11 .10
.24 .09 -.10 —.04 .01 18 —.06 .01 .03 .25 17 -, 06
—.01 -~.16 -.03 -, 26 .12 08 12 -, 31 —.25 —. 20 12 .11
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TasLs 31.—Correlation coefficients between foreign pressures and United States precipitation, disirict 8

olon
Cu
B yaba_

Winter precipitation Spring precipitation . Summer precipitation Fall precipitation
SON JTA MAM DJF SON JTA MAM DJF SON JJA MAM DJF

1 2 3 1 2 3 1 2 3 1 2 3
0.07 0.24 —0.06 0.27 0.48 0.25 0.12 0.10 ~0.02 0.49 0.08 0.14
—.22 .18 .00 .16 —.18 .06 .12 .10 - 11 .4 .02 .08
.40 .00 — 14 .36 .44 - 22 —.05 .16 .09 .07 .08 .13
.04 .22 .16 .27 .30 .32 —.20 .01 —.28 .35 .02 .42
—.33 —.44 -.12 —-.52 ~.01 - 22 —.0f ~.02 -, 34 -.30 -.40 -.27
—.44 —-.62 -7 . —.12 —-.32 .09 .02 —. 42 —. 04 - 22 -, 19
.38 .45 17 .46 .57 .34 —.04 .05 .17 .32 .20 .20
.00 .02 .20 -.08 ~.04 .07 —.10 .01 -.08 -0l .00 .10
-.22 —. 04 24 11 .03 .20 —.08 .00 —.25 .22 .11 .04
ulawayo. .27 .32 .20 .31 A7 .05 .09 .36 .10 .14 .12 .07
Capetown. -.19 .01 -.21 .54 .30 -.03 .24 .22 —.36 -~ 11 -.02 .33
—.42 -—.05 .07 —.32 .13 —.28 .09 .07 .08 -.32 —. 34 —.04
-.02 -.22 -.02 .28 .23 -.07 -—. 29 .05 .05 —.04 - 11 -.16
arwin . .31 . .01 .34 .45 .37 -.06 .19 .08 37 .17 .18
.18 .35 .29 -.32 ~.16 -2 .03 -.34 -.08 20 .05 .09
.02 .00 .12 —.12 -, 26 =11 .07 —.25 .19 -, 04 -~.18 —.04
-, 10 .03 -, 07 .08 .08 —.26 .21 ~.19 -.19 01 -.13 .13
-.15 -. 19 -~.08 12 .08 .12 —.08 —.02 —.03 28 .29 .27
-, 08" -.11 .29 .09 W17 .04 .14 —.02 Al 06 07 .01
=120 .20 -.03 .10 - 22 12 -,03 Y 16 - 13 .04 -, 02
-—.15 -.38 —-.13 .23 -.22 -.35 .07 37 -.05 —.44 -.32 -.12
-, 03" .18 —.39 -.27 .04 .07 .00 ~.08 —.26 -.20 —-.25 .13
.06 .10 —.04 .03 - 17 -2l .03 —-.04 .07 —-.22 -.09 .08
BUN -~ 20 -, 04 .21 .33 ~.18 .26 .15 .26 14 —-.10 .10
—-.03" A7 .02 .04 —.20 L0t —.08 -.22 .08 -~.18 -.30 .20
W17 .31 -.02 .21 .20 .08 .10 .23 .38 10 W12 .18
-, 31 -, 02 .09 .20 .10 W11 —.09 -.01 —-.33 16 .04 .08
44 .38 —.02 .32 .48 .12 . .18 .07, .25 .15 .15
—, 48 —.48 -.20 -.35 -—.20 ~. 10 -, 03 —.16 -, 36 —. 32 -, 16 .02
K —~.14 .18 .38 .44 —-.31 -~.13 .04 .19 -.21 .18 .08
-2 .01 —~.48 ~.46 .16 -—.26 -, 16 .00 .38 -, 04 -17 .09
.38 —.08 .08 .01 -, 11 .05 -, 14 —.10 -.20 -2 -, 09 -.08
-, 12- —~.32 .43 . —.08 .07 —.33 .14 —.36 —. 50 —-.08 .14
ontevideo -.30 -.25 .01 -. 10 .08 —.40 —.29 .41 -.09 —.38 ~-.39 .18
Moose Factory .1 -.02 .02 .05 .21 .00 .05 .13 .00 .02 —.12 -.22
N —.09 215 .ol —17 —.15 —11 14 —.28 —.08 .33 - 02 04
-~.26 -~ 11 -.38 .03 .04 .03 .28 .00 —.36 -, 14 —.39 .07
.32 A a7 .20 .30 .14 -, 14 .18 .18 -.08 .26 .14
—.36 -, 07 A7 .18 .23 .09 —.08 .13 —-.27 —.12 .04 .01
-~.08 .02 .08 ~.15 17 13 —.12 —.09 .05 .04 .03 -.03
.38 .27 .18 .40 .36 .43 —-.04 .42 .26 .50 —~.16 .16
.04 .20 .12 .08 .10 .16 -, 28 —.32 -.19 .22 -~.26 .13
.38 A1 .44 .25 .35 .12 -, 10 .06 —.0t 04 .20 .08
.28 -~.13 -.04 .34 .45 -.21 —.08 .16 .18 —.05 .15 .07
-, 24 -~.37 .08 -.02 .08 -.17 —.08 .13 .15 -.26 .10 09
-.14 .46 -.04 .32 .16 .19 —-.01 -, 01 -.07 —.10 .26 .12
-.02 .25 .14 .13 .09 .17 .13 .08 .00 21 .12 —.09
17 ~.38 ~,02 -2 - 07 ~.38 -2 A1 ~,01 ~. 51 -.32 -, 28
.00 .17 .12 .14 .11 .12 .02 .03 —.12 .22 - 11 .20
.05 .20 .02 .07 -.04 -.11 .00 .12 —.06 - 28 - 27 ~-.03
Gl .03 -.12 -~.08 -.11 —.13 -—.08 ~.07 14 -.19 13 .08
.18 .10 .19 4t .2 .20 .18 .44 ~.01 - 16 .10 .02
14 ~.14 .28 .12 ~.08 -.12 .10 .13 ~.10 -, 12 -.11 -.02
.05 - 11 .0 V] ~.16 .07 -9 -.10 Y] —.09 .16 —.01
.08 .08 - 15 .02 -.18 =, 14 -.07 .08 .18 ~25]  ~=1] .00
—.04 .00 -.14 .08 .03 .16 2B —=.10 ~.00 .25 - 22 .14
.00 -~ 07 07 - 14 .18 ©.22 -.08 ~.01 .00 39 .05 -, 10
—.01 ~.04 .06 —.00 .02 2 -.04 —. 04 .00 .36 .07 .04
-, 20 .09 -, 23 ~,12 ~-.12 —.06 ~.08 .23 -.23 —.08 .06 | -, 19
—.12 .03 -.19 .08 .20 -.23 w05 -, 2% —.28 .01 ~.08 -.13
.16 11 -2 —.16 —-.05 —.08 -.07 -.22 A7 .12 —.20 .25
~.14 .30 ~.39 ~.01 -0 -.02 .16 —.16 ~.31 .81 —.24 a1
-~ 09 .15 .16 .32 .19 .40 —-.08 .16 .26 .25 -.07 07
—.16 .04 ~.40 -12 .09 .02 .02 -.28 -, 12 .01 -~ 08 .19
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TasLe 32.—Correlation coefficients between foreign pressures and United States precipitalion, district 9.

‘Winter precipitation Spring precipitation . Bummer precipitation Fall precipitation
8ON JIA MAM DJF 8ON JIA MAM DJF SON JTA MAM DJF
1 2 . 3 1 2 . 3 1 2 3 1 2 3

Aden.... -- —0.03 —0.34 0.02 -0.03 —0.08 0.27 0.24 0.22 0.16 0.10
Alexandria : .26 - 07 -, 03 .25 .14 .33 .23 .08 .07 .12
Allahabad —.51 .16 .13 —-.09 .10 -, 06 .08 .34 .11 —.02
Antananarivo. ..o ieccmcicccicanaeaaan -, 37 -.03 .03 —.21 -.13 .10 -—.06 .19 .08 ~.08
Apia_..__. memmeeemeemeaiesmasmcecacmoen . .24 .38 -. 16 —. 15 —-.13 - 17 .08 —. 02 .03
Arequipa - - .23 .30 .28 .01 ~. 06 .16 .09 .14 .04 -—.03
Batavia -. 46 - 37 .08 -.08 .04 .08 .00 .04 -.01 .08
Bermuda - 12 .25 —. 34 —.06 - 13 .38 .02 -.18 .07 -, 06
Bouzareah. o ...l -0l - 14 -, 36 —.05 - 15 .42 .18 - 11 .36 .31
Bulawayo ———- —.42 - 34 —.05 .18 17 -.09 07 .18 .19 .08
Capectown ~.20 07 .00 -.25 10 .02 L1 .04 12 .09
Colon .35 .80 09 - 18 - 12 .01 —-.02 ~. 16 —.01 .05
Cuyaba - ~. 09 .06 .00 ~.13 —-.28 .20 .41 -.02 .07 .33
Darwin. —.85 .52 .08 .16 -. 06 -, 02 —.05 .00 11 .05
Dawson -, 14 - 12 - 17 .02 ~. 21 .30 - 14 .20 —.08 —. 25
Dutch Harbor... .23 .34 -.33 .54 .02 .46 A1 —.25 .12 —.03
Edmonton.. - 12 - 22 —.02 —-.24 —.10 .00 11 .24 .08 - 07
Freetown. -.19 -, 56 —. 18 —-.21 - 12 - 04 .01 —.09 —-. 13 —. 11
Georgeto - 15 -.25 -.31 —. 16 -.27 .07 .08 -. 10 -.08 .15
QGjesvar.__ .25 .09 .05 .08 .16 -.30 .19 .28 -. 20 —-.04
Honolulu, .16 .44 .34 .07 -, 20 - 02 - 24 A2 .17 .19
Irkutsk._ . .19 -. 14 .22 .18 .22 -.30 -.02 .08 .19 .18
IVIgtUL e o e e ccreceees .17 - 10 J10 -.08 .10 -, 45 —. 04 021 =05 - 12
Jas| PRI -—. 20 . 27 -.08 .18 .14 .04 .12 .03 W12
Juneau -1 .00 -.03 .07 .08 .13 - 17 —.03 .10 —.40
Lagos.. . -. 23 -, 18 -.10 .13 3 .00 .00 —-.19 .08 -. 10
Madeoira..._. .- -. 02 - 27 - 25 -, 33 —.03 W20 07 - 07 12 .05
Madras. ... . -~.40 - 13 .07 .12 —. 04 .02 -, 01 .24 . .04
Malden Island.. ———e .27 .19 22 .06 —.28 .10 -, 08 .20 .03 - 12
Maenila - -—.39 .63 17 -.03 11 -. 26 - 12 18 —.01 .18
Markovo.. - 12 .10 W27 .01 .35 -3 .25 -, 16 .21 -~.36
Mexico City...cocanae - 10 -. 10 - 19 —.20 -.26 .27 ) - 15 .08 -.06
Midway Islands ... ceoooeaaia. 33 .24 —.61 —.10 .03 - 14 .00 .04 .02 -.16
Montevideo.... - .36 .20 .21 .01 —.02 .03 .10 - 02 -, 18 .10
Moose Factory. a——- -.01 -. 05 .04 ~.09 -, 10 24 - 12 .10 1 -—. 05
{03 ¢ 17 SO, R .43 .19 -.20 .05 - 14 .03 —.26 —-.12 .16 - 17
(02053 (1021 1 ¢SRS .27 —-. 10 .21 -.01 .15 —-.25 —.03 .08 -, 08 -.02
Perth. e —— - 32 - 19 .08 —.04 .10 -. 11 -+, 14 —.01 .08 .21
Ponta Delgads. .26 .00 - 18 —-.16 —.00 .03 .27 .14 .13 .06
Port-au-Prince.. -—.21 —. 26 —.32 —.26 —-.23 .26 20 - 04 —.07 —-.01
Port Moresby oo i aaaene -, 56 ~—. 58 .04 -.29 —-.15 .03 .06 -.09 -. 10 .16
Punta Arenas. ..o crcccccmreecnamone .15 .06 .20 —-.23 - 17 —.06 17 ~.08 -~ 09 .04
nixeramobin.__ .. ... —. 46 -.38 -. 30 16 -. 10 .20 .21 . 01 .06 .26
BEOOTL. - o oot ec—r— e ———————— —.44 .37 .09 —.18 .08 .15 .14 .26 - 04 -.01
Rio de Janeiro........_. - ~.06 07 .09 - 19 —-.18 -.01 17 .07 - 10 02
8t. Helena___ -.03 ~.31 -, 48 10 .17 .12 A1 .05 —.01 —. 24
Bt Vincent. .ot ecneman —.15 —.45 -, 13 20 .31 .17 -, 04 12 - 13 .40
Santiago. . ooeeoooen - .05 .30 .13 4 16 -~. 10 .18 .02 .04 -, 13 —. 04
South Orkneys..-wocooeocecn .09 .12 -, 01 -, 32 -.18 .04 —. 34 -. 28 —.05 .34
Southwest Point......_. -4 .18 -.20 -, 14 - .18 .19 - 24 - 11 08 -.22
Stykkisholm............. .01 -, 08 .18 -.04 11 -~ 44 .10 —-. 02 -, 22 -, 07
Bydney. o ocuoocemmmeeaae - 22 -, 16 . .08 .04 .22 00| - ~-.28 —-. 02 - —28 .04
Tashkent..... - 19 .08 =07 -, 14 .30 : 061 — 14 ~. 08 - .00 - 06
Tokyo.._.. : -—.08 ~. 04 -, 09 - 20 - 14 . 08 ~.16 .03 c. 14 -, 07
Upernivik. z . 1 -, 15 .18 - 14 -, 04 3 -. 40 -—. 16 12 - 12 .08
Ust Zylma. ... - feteal -.08 .14 L 14 .12 L1 ; -.19 .11 19 - .08 .00
Valencia : .10 .02 oAl .04 -, 08 J .07 27 ~. 04 -.00 -, 04
Vienna.. .08 -, 13 - 22 - 04 - 04 . .42 02 -, 45 .12 .00
Wellingt .26 .11 .25 -. 06 .16 . -. 15 -. 22 .08 -. 14 -, 17
Winnipeg.. L. -.03 - 24 12 -~.16 —~.03 . A1 —. 14 .20 -1 -, 13
Yakutsk_.. - .27 - 04 .19 -.05 .28 A -, 26 -, 03 .08 .40 .12
Yenisseysk .02 ~. 18 .16 -. 08 -, 01 . -, 43 .23 .08 .20 .10
Zanzibar_. -, 08 —-.29 -, 11 .01 - -, 00 . .16 .18 .26 .19 ~.06
Zj-ka-Wel - J11 .00 .28 23 -~ 01 . -, 01 .09 18 .20 .28




53

TasLe. 83.—Correlation coefficients between foreign pressures and United Stales precipitation, district 10

P

Winter precipitation Spring precipitation - Bummer precipitation Fell precipitation
SON JTA MAM DJF .| SON JIA MAM DJF SON JJA MAM DIJF

1 2. 3 1- 2 . 3 1 2 3 1 2 3
—0.05 ~0.04 0.13 0.00 0.12 0.11 =0.10 0.12 —0.31 0.27 0.13 0.25
.15 .08 .08 —.08 ~.16 .06 .06 .24 .07 .22 -.03 .24
0L .07 .04 .38 .38 -, 06 - 12 -.22 -.28 .22 W11 W17
—-. 14 -—.08 *.13 .07 .13 .10 —-.08 .06 -.03 .26 .19 .32
.03 .18 - 07 ~.45 —-.19 —-. 15 .08 .47 .28 -.31 —-.30 -, 07
.02 .12 .28 .04 - 12 ~.33 .00 .03 .09 -.11 J12 .04
-.02 .09 .24 .33 .43 .40 -.20 —.25 -, 38 .30 .22 .19
-. 13 .08 .16 —, 08 ~.02 .02 .30 .01 .10 -~.08 .18 .08
-, 18 -.07 .05 .13 .00 W13 .16 13 .06 .08 .10 .16
.04 02 .19 .27 .31 .03 ~.29 -.29 -.20 .28 .27 .01
-. 02 .00 -, 02 .35 .08 —-.05 13 ~.13 - 11 .12 .03 .04
.00 -.22 ~. 15 —-.42 -.12 -—~.38 .08 .00 .18 -. 3¢ - 11 —.18
-.32 -.22 -.36 .31 .04 .11 08 -.08 .02 .03 -, 28 -—.08
—.08 -.03 .00 .33 .28 .33 .36 -. 18 -. 14 .33 .24 .16
—.16 -.23 —-.00 -.10 .15 11 .03 -.20 ~-.19 .31 .18 .02
.36 .43 - 13 —-.20 —-.18 -—. 20 .38 -.16 .24 -.10 —.08 -.32
-~.21 -, 13 .25 14 .16 —-.01 .10 —.08 —-.02 .24 —-.02 .32
—. 26 01 .05 .15 10 06 .01 .07 .16 .46 .36 .40
.05 10 -~.03 .13 .13 .06 .22 27 34 .12 —.03 .10
52 01 —. 13 .01 -.13 .05 -. 14 -.10 31 —-. 04 .05 - 17
-~.04 .04 .03 —.056 -.22 - 27 -.23 .12 .02 -.30 —.04 .11
06 —. 28 .08 ~. 11 .00 -4 -.01 .05 ~. 14 —.08 —.21 .03
.04 —~.13 ~.01 ~.87 -, 26 -. 04 -.31 -.21 -, 11 -, 02 -, 38 .20
—.24 -.08 .21 —-.04 .04 -.11 -, 18 .03 -. 40 .02 —.20 .01
—. 44 -, 11 .07 -. 02 .44 04 .46 -—. 45 -, 37 -.08 -.32 -.18
-.21 17 —.28 .18 .29 —.26 —-.02 .07 —. 28 .20 -.10 .13
—.37 -.10 .16 .16 -.09 .05 27 .13 .09 17 .26 .31
.04 03 .13 .14 .49 .20 -.16 ~.19 -~ 37 .26 L1 .18
03 .02 07 -~.34 —. 44 -~.31 .31 .33 31 -.28 .05 -17
—. 056 .24 .20 .40 .61 —.33 —-.24 ~.26 —.22 ~.22 .13 .04
.03 —.09 .08 —.04 .12 .00 -, 15 ~.07 .08 .12 .00 —. 16
14 .15 .12 .00 .04 .07 .45 .33 .08 -.10 .23 .27
—.30 -.13 .16 .08 —.06 .01 .28 .06 .36 —.2¢ .02 .14
- 10 -~.04 W12 -.07 - 11 - 24 —.04 .08 .02 —.18 —.31 34
.14 .19 .22 .15 .20 -.03 11 .14 -.01 -.22 ~-.22 .16
.08 .28 —-07 - 17 -—.18 .01 .12 —.28 -.02 .10 - 13 —.04
.15 -, 49 .04 .07 —-.15 -.13 -~.01 -, 28 .06 —-. 14 - 24 —.03
-.02 -, 02 .18 .19 .32 .33 .07 -. 22 - 17 .15 .20 .19
-.21 .03 .40 -.11 .12 —.08 .26 ~.09 —.00 11 .25 .10
.00 .12 -, 07 —.03 .26 .01 .32 11 .33 .15 03 W13
ort Moresby. —. 14 .08 —.12 .43 .41 .46 =1 ~.08 -17 .42 18 .15
unta Arenas. 12 -.08 .31 .13 -, 12 .06 -.12 21 —~. 10 -.12 -, 02 .36
Uixeramobin. -.15 03 -.17 .24 .81 .27 —.08 07 —.12 .16 .28 .20
-.15 .20 .21 .25 .42 -.11 -.02 -~ 18 -. 33 .09 .28 .00
—.25 .24 .18 -.03 - 27 -1 .18 .28 -.20 ~.03 .09 -.02
-.08 .00 .05 .19 .32 .16 .10 —.08 14 .10 a7 .02
-—.09 .00 -.01 - 07 .01 .14 —.04 .20 .08 .29 .08 24
26 .00 .06 .00 .08 —~.14 .15 .08 —. 04 —.13 -.10 - 13
11 a7 ~.08 .28 .10 -.01 .20 .04 .01 -, 10 .15 J13
Q0 .00 -.02 .00 -.24 07 44 —.09 .02 -. 14 —~.03 .01
16 .09 —-17 -.03 - 03 .14 -, 35 .01 -, 03 -, 03 -.16 .10
.18 ~.05 29 —.08 11 .26 -. 16 .04 -.08 08 .08 -—.01
—-.11 — 12 -~ 02 —. 16 —.10 —. 06 —.08 .09 .12 01 -~.26 1
—.08 -.20 - 12 .03 -~ 11 .23 .00 .08 .20 -.05 .23 .02
.32 .03 .04 -.01 -.20 .03 —.31 —.05 —.08 ~.01 -.20 .04
.17 -, 23 -, 04 .34 —.25 .00 -.02 —. 34 .18 - 20 .03 -. 08
.26 .02 .15 —.12 16 .12 .33 .15 - 29 .17 -.05 .01
—.02 -, 14 .02 .00 -.02 .16 .35 .19 .20 -, 06 .01 .15
.08 .00 .07 A7 - 22 .06 .05 .09 .14 -, 15 . -.02
- 24 4 .23 .22 15 -~.18 -~ 07 —-.08 .12 .01 -.31 .19
.30 —.25 -~.16 —.06 .03 ~.08 —.12 - 12 -. 14 .18 .28 .00
.18 —. 24 .08 .09 -. 07 .09 .07 -. 14 .01 .23 .4 .03
.03 =17 .20 .00 -~ 07 .02 —, 08 -.02 ~.08 .37 .24 -.10
~.01 - 07 - 12 -.18 .09 —.03 —-.05 .04 -.18 -.11 -.08 .05
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TaBLE 34.—Correlation coefficients between foreign pressures and United States precipitalion, district 11

Winter precipitation Spring precipitation . SBummer precipitation Fall precipitation
SON JTA MAM || DJF SON JTA MAM DIF 8ON JIA MAM DIJF

1 2 3 1 2 3 1 2 3 1 2 3
—0.04 0.01 -0.06 —0.21 -0.21 ~0.22 0.01 0.05 0.16 0.01 0,18 0.15
17 .26 -, 04 —.21 11 .18 —.01 .09 .26 .08 .11 —.00
-, 22 .06 2 -.03 -.22 .10 .02 -, 09 .05 12 —.02 .23
-.29 —-. 16 —.08 —.05 - 17 —.24 —.12 .06 -.10 .00 —.03 —. 14
.30 .17 .22 .17 .04 .22 ~. 17 -.23 -.02 .00 -.07 ~.03
—.28 —.06 -.29 -—.02 .00 -.17 W11 —.02 -~ 17 L11 .15
-.10 -.11 .17 .03 -, 12 -.22 .14 .07 .10 —.08 .02 .20
-.23 —.04 —. 38 -~.32 - 07 ~. 26 . .12 —.06 .01 -.24 -.21 —-.33
05|, —.08 —.10 —.32 -, 38 —.32 .33 .19 .14 -.12 .36 .20
—. 30 —.21 -.01 .06 .00 —.04 .01 .18 .16 .08 .19 27
—.28 .06 -, 23 -.26 —.15 -.15 ~.37 -.11 .10 -.16 .13 -.00
-—.06 .07 -.29 .23 ~.11 -. 36 .17 -. 25 —.06 -. 08 .12 ~.09
19 .01 .11 ~—.06 -, 13 —.13 .14 .27 .34 —.25 —.08 .26
—. 30 -. 32 .18 -—.10 ~.31 —. 34 .26 .10 —.09 —.05 ~.02 .34
-.26 L12 .04 .09 -.16 - 27 .87 .00 .10 .00 .32 —.43
02 .30 -.08 .22 .47 —.02 .16 .15 .16 -.06 W27 —.33
~,01 .00 -.20 -.09 -.48 ~.40 -—.04 -.21 .03 .24 —.04 —.45
—.22 -, 20 —.18 —. 12 -.22 -~. 50 —.41 -.27 -. 14 —.41 -.20 —.34
~.03 -.13 —.13 -. 24 -. 28 -.38 -—~.01 -.01 —.06 - —.07 .13
04 . .06 .18 .09 .05 .21 .43 .22 .21 -.21 -.21
-.08 - 07 .10 —.25 .14 .04 .13 -.00 .12 .18 .08 .18
-.16 .27 .40 .24 .23 .37 .21 .10 .17 .28 .38 —.21
.10 00) 0~ 01 .33 .12 .09 -.10 -0 -~.16 -.15 .22 —-.01
36 .19 .14 .05 .13 .30 .16 -. 10 .19 1 .24 .21
—-.22 02 12 .40 -.13 -,02 .22 .09 .13 —-. 08 .29 -, 40
-~.02 -.03 11 —.15 .19 11 -.01 .00 .02 -. 13 .0 —.02
03 -.23 -2 -~.38 -, 21 -, 53 -.18 -~ 24 .04 -.30 —.08 —.12
—. 18 .19 26 .24 .00 .14 W11 .02 .13 .06 .02 .24
03 .05 -.09 -~.02 .03 —-.08 .16 .08 .01 -2 -. 32 -.32
—.22 .26 16 -.02 —.08 .30 .28 .09 —.05 .17 .06 .36
—. 056 .03 28 .20 - 17 -.07 -.02 -.13 —. 12 .18 .02 —-. 14
Mexico City-..... -. 20 - 29 -~. 47 —. 44 -, 31 —.45 -.28 ~. 50 - 17 -, 31 -. 26 ~. 36
Midway Islands. . 42 —-.07 - 24 —. 11 -39 .06 .34 -—.31 27 .30 . 0 .22
Montevideo. A7 .1 .03 .02 .08 W11 -. 02 -.10 .12 .04 .00 .18
26 07 13 -.21 - 17 -—.02 .22 -.13 02 W11 .13 -. 04
—. (4 W34 .07 .10 .22 -, 02 —-. 11 .05 - & —.2 .24 —.16
—. 04 .15 .13 -—.04 .00 —.12 .14 11 —-.15 —.056 .22 —.16
-, 21 -.29 .16 —~.12 -, 15 -~.20 .01 .02 -.05 14 .05 .34
.19 L 12 -, 08 -—. 08 -.27 -.25 J2 - 24 .25 —.04 -.02 .00
—.08 —. 25 -.20 -~.34 —. 38 —. 50 .10 -.26 —. 07 —-.23 -.28 -2
—.15 - 23 -, 02 -.26 -.38 -.50 .04 .20 .18 —. 15 .02 .24
.08 .05 .15 —.14 .03 -.0b -—. 10 —.43 -, 10 —-.07 .00 - 22
-.18 -.29 ~.23 -.31 -.17 —. 61 .09 .08 .25 —-.20 -—.08 .18
~.33 -, 01 .06 .02 - 10 .13 .11 .10 .13 .03 -.13 .26
.28 + .04 -.17 .06 -.02 -.07 -, 02 -.27 .05 —.02 -~.18 .10
—.18 - 19 —.16 —.22 -, 10 .05 .13 -. 20 .02 .12 ~. 05 -.18
06 .0 ~.02 .05 .02 .00 .26 W24 .20 07 11 .25
—.30 —.18 ~.19 -, 13 —.06 -, 02 -.32 ~-.381 - 23 .01 —-.23 .01
South Orkneys .36 .10 - 11 —.36 .26 .02 —.36 .25 —.18 —. 10 —. 06 .12
Southwest Point .10 .02 -~.28 -. 28 ~.08 .09 .00 -.15 .00 -.18 .21 -.12
Stykkisholm.__. - —.12 03 .81 .03 .15 —.13 .03 —.08 .05 —.16 -4
—-.13 -.26 —-. 08 .01 -. 01 —. 24 ~-.08 .22 - 23 .16 -.10 .31
.09 .13 —.02 .04 W17 .14 .33 .19 24 .08 .31 .02
-—. 06 .22 a1 -, 03 .02 .07 -.20 .08 .01 .03 —.03 .02
—-.05 ~. 10 04 .20 .18 -.11 —. 09 .01 ~.20 —.08 .18 .16
—-.17 .29 04 ~.05 J11 J12 —.02 .22 .05 .10 .06 ~. 20
.03 .08 .09 . —.08 .00 ~. 08 .02 .20 .09 .08 .10
.22 .10 -1 -.30 —. 01 .07 .06 .20 .10 —-.22 .22 —-.03
.02 .08 - 11 .16 .13 .01 - 20 -.21 -. 38 .35 -, 16 - 07
.18 - 24 03 -~ 17 —~.37 —.07 .08 -. 18 —.01 W12 .24 —. 28
.14 .20 .25 .43 .16 .05 .01 .06 -.16 .12 .18 —.02
—.40 —.01 09 .07 -.22 .18 -~. 08 -.08 -.15 —-.23 .18 -2
~.12 14 .02 .17 .02 -~ 17 .04 .19 .20 —-. 06 .10 .13
-.07 .82 ~.03 .19 .45 W12 .05 .08 +25 W14 -, 02
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TanLe 35.—Correlation coefficients between foreign pressures and United States precipitation, district 12

Mark
M ovo. .

Montevideo
Nomg

ort M.

‘Winter precipitation Spring precipitation Summer precipitation Fall precipitation
SON JJA MAM DIF SON JTA MAM DJF SON JIA MAM DJF

1 2 3 1 2 3 1 2 3 1 2 3
—0.04 —0.08 0.27 0.65 0.05 —0.12 0.25 —0.04 0.21 0.17 —0.02 0.18
- .21 11 .10 .05 .04 .14 —. 06 -, 01 W12 .08 .03 .08
. -~.16 .28 .09 06 —. 04 16 .03 —. 18 .03 .12 .06 .18
- —.21 —-.10 v.12 -—-.01 —.23 —.32 —.22 .18 -.03 .19 .00 —-.09
- .16 .03 —-.13 -. 14 —-.21 —.19 —.19 —-.07 —.18 —.06 —. 11 —.03
- .34 .21 .38 —.11 —.05 —.21 .04 .1 -.07 ~.25 —.46 -.20
- —-.14 - 04 .31 10 .10 .09 W11 ~.03 .02 —.06 .09 .22
- —.01 .21 —.14 —.18 —.29 -.22 .07 .36 .01 —. 14 —.32 -.36
- —.18 —.25 .10 —.02 —.05 —. 14 .06 .07 .06 —~. 00 .22 .17
- —-. 10 .00 A1 .08 .23 .04 —.18 .04 .04 W12 .05 -, 02
N ~. 20 .06 ~.03 ~.04 —.18 .02 -, 22 —.06 —.09 —.07 .03 J2
M .01 —-.07 —.06 -.13 —.04 —. 04 -.02 —.00 —.04 —.08 .11 -~.13
- —.11 —~.34 ~. 21 -, 08 17 —.26 .18 —-.18 .22 -, 04 ~.05 .21
- -~ 17 -.12 .03 10 -, 12 .01 —.02 -~.09 - 17 —.06 .1 .37
R —.31 ~.29 —.02 19 31 .39 .20 .29 -.13 17 .21 —. 06
- .34 .08 .15 —.18 18 —.00 .15 .20 11 .01 .00 ~.30
- —.33 —.04 .29 ~.07 -.10 .08 .16 .03 —.02 .18 .05 —-. 07
-, 07 .08 .04 .06 -.07 -. 34 —.18 —.03 .08 —-.19 -.09 -.13
.05 —.05 —. 10 —.19 —.34 —. 50 —.01 .08 —.04 —. 26 —.10 .13
.50 14 -.27 —. 14 —-. 10 .20 —. 11 —.07 .09 .24 .17 .08
.08 -.07 —.03 —.23 - 11 .01 -.02 .01 .03 —.06 -.11 -.13
.09 -.23 17 -, 13 .04 .20 A1 —.06 .07 .26 .17 .20
-.07 —. 24 —-.19 4 .09 .18 .13 ~.06 —-.34 .16 -.18 .05 .19
—.15 —.02 .18 .03 .11 .35 .20 -. 12 .01 ~.01 —. 04 .28
—~.63 -.37 11 ~.01 .25 .28 .06 13 -.13 —-.22 —.08 —.21
-.20 -.05 - 17 .19 .25 .13 .02 .00 .08 -. 28 .13 —.01
—.18 —,18 07 -, 19 -, 25 —.20 -.03 .22 .02 —.12 —. 04 —.22
—. 09 —.07 .22 17 .18 .29 .01 —.15 .04 .08 .15 .34
.05 .01 .09 -.33 —.12 —.31 .00 —. 02 —.36 —. 06 -. 32 .02
-.07 .37 .82 .10 .25 .20 .09 —-.11 —~.15 J12 13 .19
—.13 —.13 .20 .30 .05 .30 .06 —~.07 .10 -, 87 - 07 .00
exieo City. .. .02 ~.03 .06 —.37 -, 22 —. 32 .06 ~.02 —.06 —. 38 —.26 —. 45
Midway Islands -.17 ~.18 .09 —. 26 —.01 .33 .25 —-.25 17 .08 .01 -~. 26
-.01 .02 .08 .36 .05 .00 - 11 A1 .20 -~. 07 —.13 .08
00se Factory. 1 .23 .10 .02 —. 26 - 17 —.08 .31 —. 04 .1 .06 ~. 37
~.10 .11 —.02 .07 .31 07 -~ 02 .16 —.35 -. 10 .10 .02
.13 —.26 .03 —.05 ~.19 .15 .09 .01 -.16 —. 0t 11 —.08
~.14 —.08 .32 05 .03 28 —.05 —.05 -, 28 =11 .2 .24
onta Delgada .03 .16 .28 —. 10 ~. 28 ~.11 -, 01 —.14 .10 -.06 —.10 —.03
ort-au-Prince 11 .03 -1 -—.33 ~-. 37 —.36 J1 .21 -.12 -, 21 -.33 -2
~.16 -.11 —.15 .05 .09 —.05 —.08 —.10 —.16 —.01 —-.20 .10
-1 —.09 .08 —.07 —.03 -. 21 -1 ~.21 .13 .23 -, 01 —.05
.00 —. 14 - 11 —. 03 .13 01 .05 .02 .01 -.19 .03 —.03
—-.19 .36 .29 .04 .08 .10 .17 -. 02 .20 -.07 .02 .23
—. 30 —-.09 .26 —.05 -.15 ~-.08 .06 -2 .25 .00 - 14 .04
.06 ~. 00 .08 - —-. 14 92 —.05 —.18 —. 08 .08 .01 -. 04
07 .06 —-. 01 —.01 .12 16 .C3 —.04 —.06 .01 .03 .02
Saoelago .00 .10 .18 —-.12 —-.12 -, 10 —.05 -. 02 —, 22 ~.19 —. 36 -.20
outh Orkneys —. 14 .19 —.16 —.02 —-.21 —.48 -.32 .15 —. 24 .22 —. 04 .21
Outhwost Point -.07 —. 05 -, 22 .08 - 25 .02 .13 .18 .04 -.12 -, 11 -.39
kki .06 .00 —.24 —.04 .03 .10 —.13 —.24 .10 ~-.07 —.02 A1
25 .02 .19 -.C4 - 04 .13 —. 15 .13 -. 50 .02 —.06 -. 01
~.00 —.08 .16 —.16 .08 .24 .10 .12 -.15 .20 .08 -. 16
.10 —. 37 -~.02 —.13 —.07 .09 -.13 —.07 —.11 .20 .10 .02
.05 —~.16 - 07 04 .03 .00 .00 -.27 —-. 02 -.13 .04 .20
.09 .00 —.16 ~—.15 —.23 .22 —~. 14 .08 .03 —.05 .C5 1
.05 +16 .09 6 ~. 04 —-. 14 —-. 10 13 W17 .04 —.03 -.12
.13 - 27 .08 13 - 14 -.03 .04 .22 - 12 - 12 11 -.18
.33 .08 .12 - 11 .09 —. 01 -, 21 —.05 -—.32 12 —.07 .02
-1 .07 .15 .01 - 16 .03 -=.05 1 -2 .00 .03 - 26
.31 -.12 —.03 .27 .01 .22 —-. 14 ~.12 —-.20 —.03 17 .20
.12 -, 07 s -.12 -, 30 .01 -, 12 -, 22 .01 .02 W22 .05
.12 —-.18 .14 -2 11 —-. 20 .02 .17 0% .10 - 07 .02
.07 -, 05 .15 -.01 .18 .26 .14 ~, 09 .13 .41 . 0! .40
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TABLE 36.—The oscillations

North
North Atlantic oscillation g‘:ﬁﬁ‘f Southern oscillation
Year tion

DJF {MAM | JJA |SON DIF DIJF |[MAM | JJA | SON
-9 ~5i =1 —8 4] -1 -6 -7
43 +41 43 +9 —8 -3 +6
+6 +4 ] 44 -6 +7 46| +5 +3
-6 —b +5 +1 0 -5 —& -3
-8 -~§| -2 +3 -2 47 47 +7
+3 -4 -7 —6 +4 +5{ 46 +4
+6 +8 0 +1 +5 +6 1 +4 +3
+1 -3 | +1 -2 +3 451 +1 -3
—+7 42| -6 +4 0 421 -2 +6

44 -2 43 47 —4 -3 0
0 43| +4 +2 +2 “+1 0 +5
—~8 +1 —+6 —~1 +2 ~1 -7 -5
-3 —4 | <43 43 —4 -8 -2 —1
-1 474 43 —2 —4 -2 =2 -2
-~1 -10}{ +3 44 -4 ~4| —=5]| -10
+7 -5 ~2 “+1 —8 -4 [ 42 +4
+6 -3 | 43 -3 +5 +1{ -6 -1
e I {1 = = =
+5 -2 +3 ~5 +6 —4 —4 +1
+2 +1] 47 +8 0 41} -2 +3
B 33 R B BB B
+3 -3 ~1 —4 +5 0 -4 -4
+4 —4 -2 +2 -7 -3 0 +1
+7 +4 | 44 (1} 0 43! ~5 -5
+56 +8 <+3 +5 -6 -5 —4 —9
~5 -5 ~6 +2 —6 ~5| =1 +6
-6 -2| 41 -5 +4 +6 | -+9 +7
-9 -4 +1 =3 +9¢ +7 1 +9 +7
+5 1] +4 -5 +9 0] —6| -6
+8 —7 +10 -7 -6 —4 -3
+8 +6 | 412 -5 -3 =3 =1 +4
+8 3| +3 +8 +4 +4 | 43 ~2
(1] -+11 -2 - ~+2 —+2 +1 +1
I B B [
- - 2
0 46| ~5 -3 +4 0 -1 -8
0 —4 | ~b -+6 — -4 -1 -1
0 -1| ~6 0 +2 +3 | 41 -3
~4 -7 ~3 -2 -1 +2 +1 42
-2 —41 43 -4 +1 41| ~1 -2
-1 42 ~4 —8 -1 -1 —4 —8
be] Cat B8 TR o 3N | PSP | AR o B PN -1
I P 2 N | PRSI | SR, =2 |eaann +1
I S - 0 +2

TaBLE 37.—Correlation coefficients between oscillations and United Stales temperatures
NORTH ATLANTIC OSCILLATION

1 2 3 4 5 6 7 8 9 10 1 12
<+0.26 -+0.30 —+0. 20 +0. 24 -+0.09 <+0.13 -+0.05 -+0.20 ~+0.12 +0. 14 ~0.04 --0.03
-0l +03] 14! +05{ 2| =07 +17| -0 +.186] —1&| .13 +. 06
f ~+.05 .00 —+.08 -+.16 —.02 -, 11 - 04 —. 06 —. 04 —. 00 +. 08 +.32
1 —.19 —.13 +.13 —.02 +.20 -1 +.18 - 11 +.08 -2 .02 —~.06
2 -+.02 .16 .03 +.11 —. 12 —.02 —. 14 -. 14 —.13 —.10 -, 16 +.21
N2 43| +10{ 433 F20( +.8| +10) +27{ +0] 12! 01| +08 - 06
Y 4+.08] 07| +1| 42| +13| +08] —o02] 4.02| ~—04] -—.18 .00 +.13
2 .04 4.26] +16]| +.08] 42| +05| 20| A419] +15) 18] 01 +.13
. — 14| 32| =~1T{ 21| —08( —2] 0¢8] —~17] +.18] 408 .22 4.2
Y +.181 41| +3:] 48| +2 06| +.18| .03 +.16| 02| +.13 +.03
2 4.26] 19| 24| | 407 8| —02| —~05| 06| —18| .02 —19
3 +13| 42| 4] 42| 4.20] +.26| +2| 21| +09( 418 —.26 .05
SOUTHERN OSCILLATION

-0.09| -0.04! —0.21| -0.00| ~0.3a{ 4001| -—0.40! 40.33| +0.05| -+0.43| -+0.80
+.07 —. 08 - 16 - 18 ~—. 15 —. 16 -, 30 +. 12 -+.14 4, 07 +.02
+.10| 20| 48| 408 08| —04| —~0a| —13| —02| —14 +£.08
- 181 418 —o02] 42| 02| 09| +25| —o07| fo0a] -—12 —.09
~—.31 -.30 —.03 -, 16 - 14 +.08 +. 06 +. 14 -+, 08 —.12 - 17
-18] -2 —17| -.33| -—09| —.38] ~09] —.20| —138| —.22 —19
-7 -2 -8 —u4| —14| 404 01| 04| -—02| —.22 - 34
07| =321 02| -8 .96 -—.d0| +.22] ~32| 00| ~—.49 — 47
06| 401 413| +i08| 4.25| +.07| us2| —20| +.13{ .32 —18
00] -2 F01] —32) 42| -—.3] 12| -—20| 12| -—.49 -4l
+.16 —.04 +.17 ~.08 +. 45 ~+.04 o+, 62 - 24 4. 11 —.42 - 27
~09| 20| +00| +19| 18] —13| 43| -2 -1 -3¢ —16

NORTH PACIFIC OSCILLATION

N. P. O. (DJF):

1 MAR! .................................... +0.25] 40.10] +0.23} 4008} 4+0.11) ~0.09| +0.08] -0.20] +0.25] ~0.02] 4020 —0.10
2 JIA_ 1 —os| +o0s| 405 +06] —17| —05| -—08] —.41] 42| +183] .05 +.08
3 N .19 ~+. 23 +. 21 +-.28 .00 -+-. 30 - 04 +.12 ~-. 01 <4-.15 —.03 +.10
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TaBLE 38.—Correlation coefficients between oscillations and United States precipitation

£

NORTH ATLANTIC OSCILLATION

Districts 1 3 3 - 4 5 6 7 8 g 10 1t 12
N. A, 0. (DIF):
1 (MAM ____________________________________ ~0.26 | —~0.15| +0.16 000! —0.06]| —016| —0.09{ —0.02| -+0.01| —0.086{ —o0.40 0.00
2 TA -.15 +.06 —.14 -4 -7 -7 +.02 +.03 +.16 +.26 +.07 +.35
. X +.19 +.02 +.09 +.10 +.20 +.16 +.32 - 07 +.01 —.03 +4.05 .30
T —.22 —.19 ~.18 —.19 —.36 —.02 —.18 —-.06 +.02 +.83 | 4.2 +.12
2 +.36 +.12 +.16 +.13 +.19 +.21 —.07 —.02 +.15 +.24 +.02 —.04
N A3 - 04 +.13 +.01 —.05 .00 +.02 +.09 +.22 —.15 +4.25 —.11 +.21
Y +.17 —.24 —.07 .00 |- +.22| .22 +4.04 +.12 +.05 +.11 +.03 —.06
2 +.20 +.21 —.28 00 |- .25 +.09 =02 +.27 +4.03 +.07 +.07 +.12
Ng —.21 —.04 —.35 —.16 [+ —.31 . 07 ~.16 +.2 —.08 —.02 —-.20 —.23
1 +.20 +.10 +.08 +.15| —.08 +.02 +.01 —~.08 +.02 +.02 +.20 +.20
2 .00 +.19 +.03 —.14 +.10 —.01 +.91 +.17 +.12 +.04 —.06 —.04
3 —.14 it +.03 —.08 +.19 —.15 +.12 —.11 .00 +.25 +.06 . —.17
SOUTHERN OSCILLATION
8.0. (DIM:
1 MAM 4+0.19| 4011| ~006| 4005| —0.01| +40.04| +40.12! +0.21| —0.01] +0.21| ~0.29 +40.00
+.26 +.28 +.47 +.31 +.280 410 +.06 +.16 —.04 —. 13 —.09 +.02
—.10 4.02 —.12 +.21 +.11 +.02 +.15 —.08 +.14 +.08 4220 —l05
—.04 —.06 —.32 -2 —. 40 —.08 —.20 03] -1 +.22 —.14 —.12
—.01 +.12 —.03 ~.18 —.38 —.28 —.29 ~.35 —.08 —.32 —.08 -1
-1 —~.05 +.14 —.06 +.02 -2 +.40 —.08 +.12 —.06 —.13 —.07
—.09 +.00 —.08 —.07 —.2 —.41 —.31 —.45 —.0L —.07 +.02 —.05
—15 —.41 +.18 +.16 - 04 —.44 +.19 —.38 +.43 .00 .00 +.08
~.16 —.11 +.01 —.02 -2 —. 2% —~.36 ~.48 -1 ~.38 +.17 —.06
-2 —. 52 +.16 +.14 —.0¢ —.50 4.00 —.36 +.51 +.15 +.21 +.17
.00 —. 09 +.21 +.17 —.06 —.21 —.33 —.42 +.02 —41 +.25 —.06
—.19 —.11 —.46 - % —.35 -2 —.15 —.13 +.05 +.22 +.01 .12
NORTH PACIFIC OSCILLATION
N.P. 0. (DIF): . '
1 (‘MAIG 40.04 | 40.01| +o0.01| 4008{ +40.15| —0.09| +0.20] 0.2t —0.02| +0.10| —0.15 0.00
2 +.12 +.23 +.21 +.21 +.16 4,18 .06 +.28 —.08 +.03 +.08 —.06
3 .00 - 04 —.04 +.21 +.22 +.14 -, 02 —.00 +.17 .00 +.45 +.23

Two methods suggest themselves for comparing the

ee oscillations with United States temperatures and
Precipitation by districts: (1) To examine whether
Values of the oscillation for any one quarter indicate the
Persistence of a correlation one, two, and three quarters
ater with temperature and precipitation values for a par-
ticular district or districts in the United States; and (2) to
See whether for conditions in the United States, for some
Particular quarter and districts, a consistent correlation is
ound one, two, and three quarters before with the oscilla-
tions, Both, it would seem, might point the way to further
studies,

Persistence in the disirict.—There are a few cases that
haye coefficients of 0.20 or more, of the same sign, for
One quarter of the oscillation with the three quarters
following in the United States:

. The southern oscillation (June-July—-August) has nega-
tive correlation coefficients with temperature in district 11
of —0.22, —0.49, and —0.32 for the three quarters follow-
;I;lgd; and with temperatures in district 12 of —0.34, —0.47,

—0.16. :
b The southern oscillation (September-October-Novem-
er) has negative correlation coefficients with tempera-
tures in districts 9, 11, and 12 for the three following
Quarters; district 9 being —0.27, —0.24, and —0.29; dis-

trict 11 being —0.49, —0.42, and —0.34; and district 12

fmg —0.41, —0.27, and —0.16. For the same quarter
of the southern oscillation. (September-October~Novem-
er), district 6 temperature shows correlation coefficients
?f +0.25, 4-0.45, and +0.18 for the three quarters
0110W1ng, while district 8 temperature shows --0.12,
0.52, and +0.36.
he southern oscillation (June-July-August) when
824640—41——5

correlated with precipitation in districts 6 and 8, shows
negative correlation coefficients, district 6 being —0.41,
—0.44, and —0.24; and district 8 being —0.45, —0.38,
and —0.48. ' .

The southern oscillation (September—October—Novem-
ber) correlated against district 6 (precipitation) shows
—0.50, —0.21, and —0.23; and against district 8 (pre-
cipitation) —0.36, —0.42, and —0.13 for the three quarters
following.

The North Atlantic oscillation (September-October—
November) gives 40.34, 4-0.24, and +-0.29 against dis-
trict 3 temperature; and -+0.18, 40.28, and +0.42
against district 4 temperature. The North Atlantic
oscillation (March-April-May) gives 40.33, +0.24, and
+0.25 against district 10 precipitation for the three
quarters following.

The North Pacific oscillation shows no case in which a
relation persists through the three quarters following.
There are, however, several in which it persists for two
quarters. For example, North Pacific oscillation (Decem-
ber-January-February) shows against district 8 tempera-
ture, —0.29, —0.41, and +-0.12; and against district 9
temperature, +0.25, 4-0.27, and 4-0.0L. Again the North
Pacific oscillation (December-January—February) shows
against district 4 precipitation, 4-0.08, +0.21, and -0.21;
and against district 8 precipitation, +0.21, -0.28,
and —0.09,

" Persistence of conditions in the oscillation.—This ap-
proach brings to light some rather interesting cases.
United States winter temperatures, district No. 5, have
correlation coefficients with the North Atlantic oscillation
f_(;_r tl;e three preceding quarters of -0.27, +0.24, and

0.32.
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United States winter temperatures and the southern
oscillation present the most outstanding case, as shown
by the following table,

TaBLE 41.—Monsoon rainfall

WITH UNITED STATES TEMPERATURES

TasLe 39
Second

- i Sam: First year following year

(Southern oscillation preceding year) District yeal following
United States winter temperature

SON JTA MAM SON DJF MAM JTA SON DIF
Distriet 1o iieee- ~0.25 —0.30 —0.29 —0.30 { ~0.19| —0.08| —0.30| -+0.05
District 37 —.23 —32 —24 ~03| —22| —2| —44l 14
District 5.... -.32 —.38 ~.33 —~.33] —-16| —20) —27 +.05
District 7.._. —.36 —. 40 ~.38 -~ 08 —. 13 - 26 +.02 —.15
District 9.... -.27 —.32 -.20 ~31 | —24| —.25| .01 —.13
Distriet 11..-._.-..... ) ~49 -.22 +18| 03| 09| —l2a| o4
District 12 oo —.41 —.47 ~.19 —.33 —-.24 ~.30 +.21 —.15
+.12 +.18 +.19 —.01 -.31
R i j . -~. 26 —.34 —-.30 +.28 -.05
More attention might profitably be given to this case. Z2l =R R &R B
United States winter precipitation in district 6 gave ~3| -2 —os] —18| 06

coefficients with the southern oscillation of —0.50, —0.44
and —0.23; and somewhat similar relations were shown
in districts 8 and 2.

There were in addition a number of cases with corre-
lation coefficients for two consecutive quarters of the same
sign, and a few that had the same sign for two quarters,
and the opposite sign for the third quarter, all exceeding
+0.20.

It is regrettable that it has not been possible to follow
this further before publication of the preliminary results,
and it is hoped that interested investigators will pursue
the idea.

Walker (99) has pointed out that December-January—
February rainfall of Florida (—0.60) appears to be in-
versely related to the southern oscillation of the previous
September-October-November; while that of Montana
(+ 0.64), Idaho (+0.54) and Wyoming (4-0.56) is directly
related. The present study gives -0.51 for district 9,
and for districts 2 and 6 it gives —0.52 and —0.50, re-~
spectively. Others equally interesting can be seen by an
inspection of the table.

7. RELATION OF MONSOON RAINFALL TO CONDITIONS
IN THE UNITED STATES

A meteorological phenomenon on so vast a scale as the
monsoon may well serve to give some indications of sub-
sequent conditions in the United States. As it is not too
convenient to obtain up-to-date records of the monsoon
in this country, a manuscript record received from the
Director of the Indian Meteorological Department is
here published as table 40; the data are for the Peninsula
and not for the whole of India.

The monsoon data were related to both temperature
and precipitation (see table 41) in the United States.

TABLE 40.—Monsoon rainfall (Peninsula)
[Departures in inches]

Year 0 1 2 3 4 5 6 7 8 9
.......................................... —4.8 | +2.9
+9.9 | +4.0| +57 | ~0.86 | 2.0 +0.8 L0 | —~16.6
—4.2{43.2) 84| —-6.2} 419 -7 ]| 4+4.3| -0.9
—0.51 ~1.3( +8.6 { —2.4 | 44.6 | 46.7 {—11.1 | 2.0
-3.0| -21| ~2.9| —=3.6 | +27| +3.4 | —0.4 | —3.7
F11 474 | 441 40.2 | =10 ||l

Data for 1888-1921 are taken from Indian Met. Mem., vol. XX1III, pp. 36-37, 2nd data
for 1922-36 were furnished by the Indian Met. Dept.

Note.—If data prior to 1888 are desired they will be found in Memoirs of the Indian
Met. Dept., vol. XXIII, p. 36. (1921~24).

WITH UNITED STATES PRECIPITATION

N —0.06 [ —0.13{ —0.10| -40.13| —0.08 +0.30
-.02 -~.28 -.08 —.03 4. 22 +.11
—.03 .01 +.03 —. 08 —.03 5. 41
—.05 +.07 +.16 -, 06 —. 36 +.13
4. 08 +.00 -+.08 -.07 —.47 +-.32
—.25 ~. 60 -, 22 - 17 —.52 +.04
- 17 +.21 —. 13 +.11 —.19 +.27
—.33 ~.23 —.33 —. 14 —. 32 .19
+.00 +.28 +.00 +.06 -.07 +.04
—. 20 -+.32 —-.27 +.07 —-.34 —.03
+.12 ~.16 +. 24 - 27 —. 04 +.23
-2 +.26 ~.02 —. 15 -—. 04 —.06

The monsoon rainfall season is roughly from May to
September. The first complete quarter following the
monsoon season is the winter quarter in the United States
beginning 2 months after the end of the monsoon season;
the second quarter, March—April-May; the third, June—
July-August; the fourth, September—October—~November;
anc?7 the fifth, December—January—February of the second
year following.

Comparison of monsoon rainfall with United States
temperatures showed that the monsoon was related
inversely to the following winter temperatures on the
Pacific coast and over northern districts (districts 1, 8, 5,
7, 9, 11, and 12); and practically the same was true for
the following spring (March, April, May).

In the summer a similar relation was evident over
northern districts of the interior (districts 2, 3, 4, 5, 7,
and 9). By the following fall, inverse relations showed in
the Lake region and in the Gulf and Atlantic States; while
in the second winter following, inverse relationswere in
evidence in the Gulf States and southern Rocky Mountain
region (districts 6, 8, and 10). The only season in which
positive correlation was shown was during the following
fall—September, October, November—over the northern
Rocky Mountain and Northern Plateau regions (districts
7 and 9). These indications seem to show that the
influence of conditions which caused the monsoon rainfall
was able to affect temperature conditions over interior
districts of the northern United States during the following
winter, spring, and summer; over southern districts in the
following fall; and over southern districts in the second
winter following. To obtain some idea of the extent of
the monsoon effect so far as temperature is concerned,
correlation coefficients were worked out between monsoon
rainfall and subsequent temperature conditions at Nome,



Dawson, Edmonton, and Moose Factory, as shown by the
following table:

TaBLE 42.—Monsoon rainfall with conditions in Alaske, Hawaii and

NW Canada
Following year—
DIF MAM JJA SON
Nome (temperatire)-. oo owoeoeeeeoccomeeeene —0.18 | —0.30{ ~0.03! —0.2
Dawson (temperature).......... -.21 —.06 -.06 —.03
Edmonton (temperature).. ... - 44 - 17 —.13 ~+.08
Moose Factory (temperature) —.40 .01 +.01 +.05
onolulu (pressure). .....ceea- —.23 —.05 +.18 +.17

The table seems to indicate that following above-
normal monsoon rains, temperatures were below normal
I the following winter over western Canada, but that
there was little relation in the spring, summer, and fall.

his was confirmed by a negative correlation coefficient
with Honolulu pressure, which acts in opposition to

anadian northwest pressures during the winter but
showed small correlation coefficients in the spring, summer,
and fall,

As to subsequent precipitation conditions in the United
States, a rather different situation resulted. The follow-
Ing winter showed plus correlation coefficients over
California, the Plateau and northern Rocky Mountain
region (districts 7, 9, 10, and 12) and minus correlation
Coefficients over the Gulf and South Atlantic States
(districts 2, 6, and 8). In the spring months negative
coeflicients are found in the Gulf States and the southern

ocky Mountain and southern Plateau regions (districts
6, 8, and 10). In the summer months the relations found
Were small, but were still negative in the Gulf States and
also in the Pacific States. In the following fall, good
Degative departures were noted in the southern Plateau,
the southern Rocky Mountain region, the Plains States,
the Gulf States and the Ohio and Mississippi Valleys
(districts 4, 5, 6, 8, and 10). In the second winter follow-
Ing, positive coefficients were found in the northern Plains

tates, the Upper Mississippi Valley, the Lake region and
the North Atlantic States (districts 1, 3, 5, and 7).

8. SPECIAL DATA REGARDING THE OPENING AND
CLOSING OF NAVIGATION IN BERING SEA

It is believed desirable to publish data regarding the
Opening and closing of navigation at St. Michael Bay,
laska, entrance to which is by way of the Bering Sea.
e data were obtained from the records of Williams
teamship Co., San Francisco; the Northern Commercial
0. of Seattle, Wash.; and the Collector of Customs,
ome, Alaska. Only parts of this record have previously
h :ﬁln published. The record in full is given herewith in
ble 43,

TanLg 43.—Opening and closing of navigation in St. Michael Bay,

Alaska
Opening Closing
Date Number | Depar- Date Number | Depar-
of days tures of days tures
after from after from
May 24 | average Oct. 9 | average
—
105 Mayas . 1 ~16 || 1876, Nov. 20.. ... 42 +12
1578 June 8. 15 —~2 1| 1876, Nov. 6......... 23 —2
187y June 137 20 +3 || 1877, Nov. 15...2207" 7 +7
187 June 15 22 45 || 1878, Nov. 16. 38 +8
o’ June 16 ~1 || 1879, Nov 31 +1
1gg) June 27 34 +17 || 1880, Dec. 6 58 +28
+June 11 18 +1 ! 1881, Dec. 7-227700C 5 +2
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TaBLE 43,—O0pening and closing of navigation in St. Michael Bay,
Alaska—Continued

Opening Closing
Date Number ;| Depar- Date Number | Depar-
of days tures of days tures
after from after from
May 24 | average Oct. 9 | average
1882, June 9. .. ... 16 ~1 || 1882, Nov. 25.______. 47 +17
1883, June 8..___ 16 -2 |} 1883, Nov. 21._.. - 43 -13
1884, June 10.___.__._. 17 0 |} 1884, Oct. 10.. - 1 29
1885, May 30.... [ —11 || 1885, Nov. b.. . 27 -3
1886, June 5.____ 12 —5 |} 1886, Nov. 13. R 35 +5
1887, June 14. 21 +4 || 1887, Nov. 2._ . 24 —6
1888, June 8..... 15 ~2 || 1888, Nov. 18. - 40 +10
1889, June 23. 30 +13 |} 1889, Nov, 16. - 38 48
1800, June 6 13 —4 || 1890, Nov. 11 33 +3
1891, June 9 16 —1 [} 1801, Nov 1. 36 +6
1892, June 1 18 +1 |} 1802, Nov. 7 29 -1
1893, June 10, 17 0 (| 1893, Nov. § b1 -3
1804, June 23. 30 413 |} 1894, Nov. 1._._..... 23 -7
1895, June 18._..._.._. 25 -+8 || 1885, Dec.7... 58 -+20
1806, June 25....._.... 32 15 || 1896, Nov. 21.. 43 +13
1897, June 23__..._.._. 30 +13 || 1897, Oct. 25.. 18 —-14
‘1808, June 13...._..... 20 -3 || 1898, Oct. 31.. 22 ~8
1899, June 10.......... 17 0 {| 1899, Nov. 7... 29 -1
1900, June 8__. 15 —2 || 1900, Nov. 22._ 44 “+14
1901, July 3 40 423 || 1901, Nov. 2 24 -0
1602, June § 12 —§ |} 1902, Nov. 2. 24 —b
1903, June 1 25 48 1 1903, — — e
1904, June 20 27 +10 23 -7
1805, May 31......... 7 —~10 26 —4
1906, June 7........... 14 -3 31 +1
1007, June 6..__....... 13 -4 22 —8
1908, June 8_..___..._. 15 -2 23 -7
1609, June 13...__._._. 20 +3 26 ~4
1910, June 16. . 23 +6 20 -1
1011, June 14 21 +4 38 -+8
1912, June 1 26 +9 20 -1
1013, June 4 11 -6 38 +8
1914, May 3. 7 -10 32 +2
1915, June 1.. 8 —9 P —-10
10816, June 8. . _._... 15 -2 36 +6
1017, June 7...__.__.__ 14 -3 25 -5
1918, June 24.__.._.._. 31 414 15 —-15
1919, June 6_._.____... 13 —4 37 -+7
1920, June 19.... ... 26 +9 39 +9
1921, June 8__ 16 -2 20 —10
1022, June 4. 11 —6 32 +2
1923, June 1 17 0§ 1928, ——_ b e frmenaas
1924, June 3 10 ~7 11 1924, Oct. 21 2 —18
1926, June 2. 9 -8 | 1925, Nov, 1 36 +6
1926, May 26 2 -15 || 1926, Nov. 23_ 45 +15
1927, June 11.... 18 +1 || 1927, Nov. 8.. . 30 0
1028, June 4_.._. 11 —6 |{ 1928, Oct. 13.. - 4 —26
1029, May 26. . 2 —15 1| 1929, Oct. 28.. . 19 -~11
1030, June 3._... R 10 —7 || 1630, Nov. 6... - 28 -4
1931, May 30........_ 6 =11 | 1081, == e |
Sum._.... ... 970 Sum......... 1,672
i
% =17.02=June 10 % =30, 096=Nov. §

9. CONCLUSION

To emphasize our belief that no simple solution is to be
found for the general problem of long-range weather pre-
diction, it is desired to present the results of the following
brief study, which are not encouraging:

This study consisted of taking four of the coldest, and
four of the warmest, winters in district No. 1, and relating
them to precedent pressure departures at foreign stations.
Accordingly, three charts were made for each of the eight
cases, on which were entered the departures from normal
pressure at the 60 foreign stations for first, second, and
third quarters before the winter in district No. 1. Warm
wilrl.lters (December—January-February) were selected as
follows:

1800 . e e --4. 56
1800 e e -+5. 32
1918 . o e e e +4,12
1030 e +3. 64
and cold winters as follows:
1004 . e e e —6. 26
1905 - - o e e e e —8. 98
1018 o e e —7. 16
1920 o e e a -5. 01



Unfortunately, owing to the fact that in World Weather
Records some pressures are given in inches and others in
millibars or millimeters, and further by reason of the
decrease in amount of mean variability of the quarterly
‘pressure with approach to the equator, it was somewhat
difficult to get a clear picture of the situation. However,
from a careful inspection of the 24 charts it was soon
quite clear that when comparing charts for the four cold
winters, for example, one quarter before, that the major
precedent conditions were not at all similar; and the same
held true for the second quarter before, as well as the
third quarter preceding. This was quite disappointing.
The same was true of the four warm winters.

Perhaps district No. 1 is too small an area from which
to expect to find significant precedent world conditions.
Again in some cold New England winters, the cold masses
are brought down through one channel, and in others
through some other channel; in some cases we have out-
breaks of cold air over western Canada and in others over
eastern Canada, both of which might affect New England.

The next step was to have recourse to a plan of pro-
cedure that had been tried before, which is to take as a
start one independent variable, preferably a strong one,
and find the correlation coefficient and regression equa-
tion; and then to apply the regression equation to obtain
a table of predicted values. )

Next the predicted values were subtracted from the
actual values and residuals were obtained which would
be used as a new series to compare with some other inde-
pendent variable or variables. To carry out the plan, an
inspection of the correlation charts showed that Darwin,
Batavia; and Manila (March—April-May) three quarters
before had correlation coefficients of 0.46, 0.51, and 0.41,
respectively, with winter temperatures of district No. 1.
To eliminate any chance errors the three were combined
by a proper adjustment by weighting the individual de-
partures according to their standard deviations, taking
into consideration of course the different units employed
in the original observations. The combined values gave
a correlation coefficient with district No. 1 winter tem-
peratures of +0.47. Knowing from other studies that
the November temperatures in district No. 1 show an
important relation with winter temperatures (December—
January-February) in the same district, as shown by a
correlation coefficient of -0.42, it was thought worth
while to use the Darwin-Batavia-Manila combined data
(March-April-May preceding) and the November tem-
peratures in district No.- 1 in a multiple correlation
coeflicient. -

Winter temperatures were. computed from formulae
based on (a) Darwin, Batavia, Manila (March—-April-May
preceding) combined, (b)) November temperature in dis-
trict No. 1, and (¢) a combination of (a) and (b) as follows:

Winter temperature district No. 1, 1.297 a.
Winter temperature district No. 1, 8.7674 b.

» Winter temperature district No. 1, 2.723 a+4-0.513 b.

After working out the predicted value from the latter
formula for each year, it was subtracted from the actual
value, and the resultant values or corrections were graphed
and compared with quarterly values of pressure at the
63 foreign stations in the hope of finding some other series
of data that would take care of the corrections which,
when combined in a multiple correlation coefficient with
(a), (b), or (¢), would improve the predicted results. How-
ever, no satisfactory solution was found.

It is hoped that it will be possible at a later time to
round out this preliminary survey to include comparisons
between foreign temperatures and precipitation, and tem-
peratures and precipitation in the United States.

60

Regrettably, only a very few of the studies herein
referred to attempt to explain the relations on a definite
physical basis. These, as well as several others that do
not have a physical background, seem to warrant further
investigation, as follows:

(1) Extent and distribution of arctic ice should receive
more attention.

(2) The southern oscillation SON, JJA and MAM in
relation to winter temperatures in the United States shows
extreme consistency, although the coefficients aré not
particularly large. If we can check the intermediate
stages in the sequence of events in regions between the
oscillation region and the United States, we should develop
some valuable results.

(3) Monsoon rainfall (peninsula) has a number of
negative correlations with temperatures in United States:
(@) Following winter and spring in districts 1,'3, 5, 7,
9, 11, and 12; (b) following summer in districts 2, 3, 4, 5,
7, and 9; (¢) fall of following year in districts 1, 2, and 6;
and (d) the second winter following in districts 6, 8, and 10.
These negative relations, particularly in winter, spring,
and sumimer, are too consistent and widespread to dismiss
without further study. If the relation is real, which its
consistency and extent both seem to indicate, it should
be possible to check the intermediate stages as suggested
with respect to the southern oscillation.

(4) Certain relations uncovered in the presentinvesti-
gation, eight in number, should also receive careful
inspection by reason of the extent of the region involved.
With one exception they concern temperature in the
United States:

a. Positive correlations between winter temperatures
in northern districts of the United States, and the pre-
ceding SON pressure in the East Indies.

b. Positive correlations between winter temperatures in
districts 1, 3, 5, and 7, and preceding JJA pressure over
the region from Kamchatka southward to Australia and
over the East Indies.

¢. Positive correlations between winter temperatures in
districts 1, 2, 3,4, 5,6, 7, and 8, and preceding MAM pres-
sure from eastern Africa eastward and northeastward over
India, the East Indies, and Austrslia.

d. Negative correlations between winter temperaturesin
districts 1, 2, 3, and 4 and precedent MAM pressure over
northeastern Canada and western Greenland and between
temperatures in districts 5, 6, 7, 8, 9, 10, 11, and 12 and
preceding MAM pressures over northern Russia and
northern Siberia. Both of these are, no doubt, linked up
with ice and snow cover.

e. Negative correlations between spring temperatures in
districts 1, 2, 3, 4, 5, 7, 9, and 11, and preceding JJA
pressures over Alaska and Kamchatka; and positive
correlations between spring temperatures in districts, 1, 2,
4, 5, 6, 8, and 10, and preceding JJA pressures over Korea,
Japan, and Midway.

f. Negative correlations between spring temperatures in
districts 1, 2, 3, 4, 5, 9, 10, and 12, and preceding DJF
pressures over Canada.

g. Negative correlations between fall temperatures in dis-
tricts 1, 2, 3, 4, 5, 6, and 7 with preceding DJF pressures
over northern Alaska.

h. Positive correlations between winter precipitation in
distriets 1, 2, 6, 8, 10, and 11 with preceding MAM Alaska
pressures.

(6) Large-scale weather phenomena can be utilized as
weather indices. Such large-scale phenomena might
include rainfall over a large area, like the monsoon rain-
fall; the Nile flood; strength of the trade winds; maximum
temperatures over large areas; etc.



(8) The strength of the westerlies, using as an index for
the North Atlantic the pressure difference between the
Azores and Iceland, and for the North Pacific the pressure

ifference between Honolulu and northern Alasks (more
barticularly in the colder season), can be employed as a
Weather index. The westerlies are an essential part of

e general atmospheric circulation, at least so far as

nited States weather is coneerned. Since it has been
shown that variation in the strength of the westerlies
should have a direct bearing on the placement and mag-
hitude of the cyclonic eddies to the north of them and the
anticyclonic eddies to the south of them, it seems of prime
Importance that further careful investigation of the possi-
tI{It;ies of using them as weather indices should be under-

Alken,

(7) Trends of temperature and rainfall should form a
fundamental background for seasonal forecasts.

- (8) In most all suggestions that have been made re-
garding seasonal forecasting, little attention is given to
the conditions at the place at the time the forecast is made.

he latter should have an important bearing on the sub-
8equent conditions, examples of which have been pointed
out by Reed and others. It seems desirable to emphasize
the importance of taking such conditions into considera-
tion in future studies of a statistical nature.

(9) Critical regions in which marked changes take
Place in the general circulation from season to season
should be studied carefully to see if changes in these
regions cannot be utilized to anticipate the changes in the
general circulation. For this purpose pilot-balloon obser-
Vations could be employed even if there were not avail-
able radiosonde observations. Possibly a good record of
accurate cloud observations might suffice. Perhaps
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indirect evidence such as mentioned in (5) can be utilized.

In recent unpublished papers C. O’D. Iselin has pointed
out some interesting relations in connection with the Gulf
Stream. He finds that when the Gulf Stream current is
weak, some of the warmer surface water is found consider-
ably to the west of its normal position off the southern
New England coast. When the Gulf Stream is strong,
the warmer surface water is found at considerable dis-
tances off the southern New England Coast. He reasons
that in years when the Gulf Stream current is weak, the
warmer water off the southern New England coast would
affect the weather of southern New England. Water
temperature observations in former years were rather
infrequent over the ocean between Bermuda and New
England and it would be impossible to get & long period
record for critical study. However, the author points
out that when the Gulf Stream current is strong, the
mean tide heights at Bermuda are higher than when the
Gulf Stream current is weak; and, further, that the
opposite effect is present in tide observations at Charles-
ton, S. C. It would appear therefore that tide observa-
tions at Charleston, S. C., should furnish an index of the
strength of the Gulf Stream. This situation suggests
that the correlation study between gage readings at
Charleston, S. C., and weather in New England might be
8 profitable one.

In conclusion, searching mcimry into the mechanics
and physical explanations should be made so far as it is
possible to do so. This should not mean of course that
statistical and empirical investigations should be dis-
continued. The latter have often furnished pertinent
suggestions and pointed the way to the ultimate explana-
tion of the physical processes.
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Chart 10. Correlations between district No. 1 U. 9. summer temperatures and MAM
foreign pressures (1 quarter before).

Chart 14, Correlations between district No. 1 U. 8. autumn temperatures and MAM
foreign pressures (2 quarters berore)
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Chart 11. Corrélations between district No. 1 U. S. summer temperatures and DIF
foreign pressures (2 quarters before).

Chart 15. Correlations between district No. 1 U, 8. autumn temperatures and DJF
foreign pressures (3 quarters before).
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Chart 12. Correlations between district No. 1 U. 8. summer temperatures and SON
foreign pressures (3 quarters before).

Chart 18. Correlations between district No. 2 U. 8. winter temperatures and 8ON
foreign pressures (1 quarter before).
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Chart 13. Correlations between district No. 1 U. 8, autumn temperatures and JTA
foreign pressures (1 quarter before).

Chart 17, Correlations between district No. 2 U. 8. winter temperatures and JJA foreign
pressures (2 quarters before),
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Chart 18" Correlations between district No. 2 U. 8. winter temperatures and MAM  Chart 22. Correlations between district No. 2 U.'S. summer temperatures and MAM

foreign pressures (3 quarters before). foreign pressures (1 quartor before).
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Chart19. Correlations between distriet No. 2 U. 8. spring temperatures and DIF foreign ~ Chart 23. Correlations between district No. 2 U. 8. summer temporatures and DJF
pressures (1 quarter before). foreign pressures (2 quarters before).
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Chart 29, Corrolations between district No. 2 U. 8. spring temperatures and SON forelgn  Chart 24. Correlations between district No. 2 U. 8. summer temperatures and SON
pressures (2 quarters before). foreign pressures (3 quarters before).
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Ohgrt 21. Correlations between district No. 2 U. S, spring temperatures and JIA foreign  Ohart 25, Correlations between district No. 2 U. S. antumn temperatures and JTA
pressures (3 quarters before). foreign pressures (1 quarter before).
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Chart 26. Correlations between district No. 2 U. 8. autumn temperatures and MAM

foreign presstres (2 quarters before).

Chart 30. Correlations between district No. 3 U. 8. winter temperatures and MAM
foreign pressures (3 yuarters before).
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Chart 27. Correlations between district No, 2 U, 8. autumn temperatures and DJF
foreign pressures (3 quarters befogg). v

Chart 81. Correlations between District No. 3 U. 8. spring temperatures and DJF
foreign pressures (1 quarter before). e '
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Chart 28. Correlations between district No. 3 U, 8. winter temperatures and SON foreign
. pressures (1 quarter before). -~

Chart 32. Correlations between District No. 3 U. 8. spring temperatures and SON
foreign pressures (2 quarters before). : :
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Chart 20, Correlations between district No. 3 U, 8. winter témperatures and JTA foreign
pressures (2 quarters before).

Chart 33, Correlations hetween district No. 3 U, 8. spring tomperatures and JJA foreign
pressures (3 quarters before),
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Chart 34, Correlations between district No. 3 U. . summer: tomperatures and MAM

foreign pressures (1 quarter before).

Chart 38. Correlations between District No. 3 U. 8. autumn temperatures and MAM
" foreign pressures (2 quarters before).
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Chart 35, Correlations be

tween District No. 3 U, 8. summer temperatures and DIF
foreign pressures (2 quarters before).
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Ohart 36. Correlations between District No. 3 U. 8

foreign pressures (3 quarters before).
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Chart g7, Cgrrelations b

foreign pressures (1 quarter before).

otween District No. 8 U, 8. autumn temperatures and JJTA

Chart. 3. Correlations between District No. 3 U. §
foreign pressures (3 quarters before).
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Chart 40, Correlations between District No. 4 U. 8. winter temperatures and SON
foreign pressures (1 quarter before).
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Chart 41, Correlations between District No. 4 U. 8. winter temperatures and JJA
faroign pressures (2 quarters hefore).
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Chart 42. Correlations between District No. 4 U. 8. winter temperatures and MAM
foreign pressures (3 quarters before).

Chart 46. Correlations between District No. 4 U. 8. summer temperatures and M-AAM
foreign pressures (1' quarter before).
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Chart 43. Correlations between District No. 4 U, 8. spring temperatures and DJF
foreign pressures (1 quarter before).
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Chart 44. Correlations between District No. 4 U. 8, spring temperatures and SON
foreign pressures (2 quarters befors).

Chart 47. Correlations between District No, 4 U. 8. summer tomperatures and DJF
foreign pressures (2 quarters before).
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Chart 48, Correlations between District No. 4 U. 8. summer temperatures and .§ON
foreign pressures (3 quarters beforey,
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Chart 45. Correlations between Distriet No. 4 U. 8. spring temperatures and JTA fore
eign pressures (3 quarters before).

Chart 49. Correlations between District No. 4 U, 8. autumn temperatures and JTA
foreign pressures (1 quarter before).
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Chart 50, Correlations between Distriet No. 4 U. 8. autumn temperatures and MAM  Chart 54. Correlations between District No. 5 U. 8. winter temperatures and MAM
foreign pressures (2 quarters before). foreign pressures (3 quarters before),
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Chary, 82, Oorrelations between District No. 5 U. 8. winter temperatures and 8ON  Chart §6. Correlations between District No. 5§ U, 8. spring temperatures and SON
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Chart 58. Correlations between District No. 5 U. 8. summer temperatures and MAM Chart 82. Correlations between District No. 5 U. 8. autumn temperatures and MAM

foreign pressures (1 qusrter before). foreign pressures (2 quarters before).
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Chart 50, Correlations between District No. § U. 8. summer temperatures and DJF  Chart 63. Correlations between District No. 5 U. 8. autumn temperatures and DIF
foreign pressures (2 quarters before). foreign pressures (3 quarters before).
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Chart 60. Correlations between District No. 5 U. 8. sumamer temperatures and SON  Chart 64. Correlations between District No. 8 U. 8. winter temperatures and SON
foreign pressures (3 quarters before). foreign pressures (1 quarter before).
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Chart 61. Correlations between District No, 5 U. 8. autumn temperatures and JJA  Chart 65. Correlations between District No. 6 U. 8. winter temperatures and JJA for-
foreign pressures (1 quarter before). eign pressures (2 quarters before).
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Chart 68, Corrolations between District No. 6 U. 8. winter temperatures and MAM
foreign pressures (3 quarters before),
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Chart 70. Correlations between District No. 6 U. S, summer temperstures and MAM
foreign pressures (1 quarter before).
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Ohart 87, Correlations between District No. 6 U. 8. spring temperatures snd DJF
foreign pressures (1 quarter beforo).

Chart 71. Oorrelations between District No. 6 U. 8. summer temperatures and DJF
foreign pressures (2 quarters before),
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hart 83, Correlations between District No. 6 U. 8. spring temperatures and SON
foreign pressures (2 quarters before),

Chart 72. Correlations between District No. 6 U. 8. summer temperaturcs and SON
foreign pressures (3 quarters before),
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Chart gy, Correlations between District No. 6 U. 8. spring temperatures and JYA forelgn

pressures (3 quarters before).

Chart 73, Cuorrelations between District No. 6 U. 8. autumn temperatures and JJA
foreign pressures (1 quarter before).
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Chart 74, Correlations between District No. 6 U. 8, autumn temperatures and MAM
foreign pressures (2 quarters before).
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hart 75. Correlations between District No. 6 U, S. autumn temperatures and DJF
foreign pressures (3 quarters before),
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Chart 76. Correlations between District No. 7 U. 8. winter temperatures ahd SON
foreign pressures (1 quarter before),

Chart 78. Correlations between District No. 7 U. 8. winter temperatures and MAM
foreign pressures (3 quarters before).
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Chart 79, Correlations between Distriet No. 7 U. 8. spring temperatures and DJF foreign
pressures (1 quarter before).
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Chart 80. Correlations between District No. 7 U. 8. spring temperatures and SON
foreign pressures (2 quarters before).
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Chart 77. Correlations between District No. 7 U, 8. winter temperatures and JJA foreign
pressures (2 quarters before).

Chart 81. Correlations between District No. 7 U. 8, spring temperatures and JTA forelgn
pressures (3 quarters before).
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Chart g2, Correlations between District No. 7 U. 8. summer temperatures and MAM'  Chart 86. Correlations between Distriet No. 7 U. S. autumn temperatures and MAM
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Chart 83. Correlations between District No. 7 U, 8. summer temperatures and DJF*  Chart 87. Correlations between District No. 7 U, 8. autumn temperatures-and DJF
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Chayt 84, Correlations between District No. 7 U, B. summer temperatures and 8ON°  Ohart 88, Correlations between District No. 8 U. B, winter tomperatures and SON
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Chart 80, Correlations between District No. 8 U. 8. winter temperatures and MAM  Chart 84, Correlations between District No. 8 U. S. summer temperatures and MAM
foreign pressures (3 quarters before). foreign pressures (1 quarter before).
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Chart 91. Correlations between District No. 8 U. 8, spring temperaturesand DIJF foreign ~ Chart 95, Correlations between District No. 8 U. 8. suminer temperatures and DJF
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Chart 93. Correlations between District No. 8 U, 8, spring temperatures and JJA foreign  Chart 97. Correlations between District No. 8 U. 8, autumn temperatures and JJA
pressures (3 quarters before). foreign pressures (1 quarter before).
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Chart 98, Correlations between District No. 8 U. 8. autumn temperatures and MAM
foreign pressures (2 quarters before).
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Chart g, Oorrelations between District No. 8 U, 8. autumn teinperatures and DJF
“foreign pressures (3 quarters before).
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Chart 100, Correlations between District No. 9 U, 8. winter temperatures and SON
foreign pressures (1 quarter before).

-'ID 120 140 160 180 160 140 120 100 8O0 €0 40 2 20 40 60 80 100 120 140 160 100120 140 1 180 160 140 120 100 B0 €0 40 20 20 40 o 80 100 IR 140 160
Y | i ﬁiﬁ* 1= > = p. ¥
B By o 1 0 & J} oy @ {:‘{‘Bo""i::_ MR AR SR X \z\ /e R ool
IRRREERES AV ENL A aiinel I INaNERES S SNESIEZGREN
M N N 2 A, o A N Yol A~ ( N4 Al A. A : \ 4

"°+"> ™ ’%f%\’/ ) (S .\)‘/ o ‘\);; > - A\~ I ,.,,\.y_ g \ ’/4 40
IS Y B~ 0 %5 L N f?e NA D N Za /] »\_F\?e;‘(/fm
ohed a4 = <E% PHEY §'° vmuv\xk ] -C‘) ‘L A Y ;\gg -

S . ] T e -~ 45N

R | - ) N L (‘{?90\ NI A S : ,,ﬁ’ s,
N LB E AE R v W e T e
I v v % A W AA q VAN
» -4 b \ : o S "
-10 120 140 160 180 160 MO 120 100 &0 6 0 20 20 40 60 80 11)0‘120 FHD 160 100 16."140 160 180 160 140 120 100 80 /5‘0 40 20 20 40 60 80 .;Kl 120 Fl40 160

Chart 102. Correlations between District No. 9 U. 8. winter temperatures and MAM
forelgn pressures (3 quarters before).
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Chart 103, Correlations between District No. 8 U. 8. spring temperatures and DJF
foreign pressures (1 quarter before)
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Chart 104. Correlations between District No. 9 U. 8. spring temperatures and SON
foreign pressures (2 quarters before)
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Chart 101. Correlations between District No. 9 U, . winter temperatures and JTA
foreign prossures (2 quarters berore)
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Chart 105, Correlations between District No. 9 U. 8. spring temperatures and JJA
foreign pressures (3 quarters hefore)
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Chart 106. Correlations between District No. 9 U, 8. summer temperatures and MAM Chart 110, Correlations between District No. 8 U, 8. sutumn temperatures and MAM
foreign pressures (1 quarter before). foreign pressures (2 quarters before).
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Chart 107. Correlations between District No. 9 U. §. summer temperatures and DJF  Chart 111, Correlations between District No. 9 U. 8. autumn temperatures and DJF
foreign pressures (2 quarters before). foreign pressures (3 quarters before).
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Chart 108, Correlations between District No. 9 U. 8. summer temperatures and SON  Chart 112, Correlations between District No. 10 U. 8. winter temperatures and SON
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Chart 109, Correlations between District No, 8 U, 8. autumn temperatures and JJA  Chart 113. Correlations between District No. 10 U, 8. winter temperatures and JIA
foreign pressures (1 quarter before). foreign pressures (2 quarters before).



7

Fb 120 140 160 180 160 140 120 100 80. &0 4? ﬂ:ﬂ % 40 60 80 100 120 140 160 1001 140 160 180 160 140 120 100 80 60 40 20 2 410 60 80 100 »l?o 140 166
eo|—] o : N 5 T 1 1.
T f o+ < j_ - = |2l e || Tl . P T < |
e -20 o TR ot G 430 U &k 1 ]
=t SNENS SEC SN T oy T R L ety T
R A 1 "yz/°o:.3° W +20A 150 "1 1. T4 . & ¢ LA AV Y . T, 4
40-:}’ S % 1. T : T ﬁg " % ’; ]@ i_\ v RN X \-\ I; 40]
<t . 3 . B b 30 \* d 4
A (&ZaNE €INi S DL AL LS CRsh ) Ld
R { : H{%L : % g an , ANNEAY A A il .
S & X B R I(& SN
. .-\ﬁ° N L .\2:),9 e AR N J-\/ S0 & /?} e, N
A . 20}
w\”\t\‘) }’ . ___./ égu'\ \j &./\ AR . /\Q ‘}’ 1\‘- C;{% w 2 ™ =M
o : . AT SRR
50! ] . . » ool 1 b-20. : i -
10 120 140 160 180 160 140 120 l)(; 80 ,6‘; 4 20 2 40 &0 80 ;00 120 l\ilo 160 100 \’6 140 160 180 160 40 120 100 B0 20 40 20 20 40 60 8 <‘\X) 120 ,\1 &

Chart 114, Correlations between District No. 10 U. 8. winter temperatures and MAM  Chart 118, Correlations betwesn District No. 10 U, 8, summer temperatures and MAM
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Chart 124. Correlations between District No. 11 U.- 8. winter temperatures and SON Chart 128. Correlations between District No. 11 U. 8. spring temperatures and SON
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Chart 140. Correlations between District No. 12 U. 8. spring temperatures and SON  Chart 144, Correlations between District No. 12 U. 8. summer temperatures and SON
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Chart, 146, Correlations between District No. 12 U. 8. autumn temperatures and MAM Chart 150. Correlations between District No. 1 U, 8. winter precipitation and MAM
foreign pressures (2 quarters before). : foreign pressures (3 quarters before).
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Chart 147, Corrclations between District No. 12 U. 8. autumn temperatures and DIF  Chart 151. Correlations between District No. 1 U. S. spring precipitation and DIF
foreign pressures (3 quarters before). foreign pressures (1 quarter before).
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Chart 148, Correlations between Distriet No. 1 U. 8. winter precipitation and SON  Ghart 152. Correlations between District No. 1 U. 8. spring precipitation and SON
foreign pressures (1 quarter beflore). foreign pressures (2 quarters before).
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Chart 149, Correlations between District No. 1 U. 8. winter precipitation and JJA  Chart 153, Correlations between District No. 1 U. 8. spring precipitation and JJA
forelgn pressures (2 quarters before). foreign pressures (8 quarters before),
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Chart 154. Correlations between District No. 1 U, 8. summer precipitation and MAM
foreign pressures (1 quarter before).

Chart 158. Correlations between Distriet No. 1 U, 8. autumn precipitation and MAM
foreign pressures (2 quarters before).

Chart 155. Correlations between District No. 1 U, 8, summer precipitation and DJF
foreign pressures (2 quarters before).
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Chart 159. Correlations between District No. 1 U. 8. autumn precipitation and DJF
foreign pressures (3 quarters before).

100120 140 160 180 160 140 120 30080 60 40 20 40 65 €0 100 120 140 160 100 120 140" 160 180 160 140 120 100 50 60 4w 20 20 _40_ 60 B0 100120 140 160
" + oﬂ' ! &l “’,,_L | = —L
"L e ey 7] R B N Ve & B B 0 e _ad Pt A
MR A NN -4 4 Y57 A o e e 7N ) Se %X\:a e My
) ML‘ BN AT L s e | Zo N 2
INTEN ST TS [PVAe ARENPEHZAES IS
o ?/4; @3 o \)/ ] 1S p2d_ | =3 Q 2 \/p/y-_?&w
<k e . AN TN < 3 9
o = (\ @ F']__\ .fﬁ‘\ ﬂ/\)/,\ e 2SN NS \\ : \ ( TS X \§ ;}s?é”
2 g 5 L
SN [ Ty \,@\\, Y@ |, Salf 7| Lk 2 L TN R e
ke X I +20 ) < . 430 ot NAC,
AN et 4289 (] ) : ) id s A\ ks ?j / : 4 Io \/6 20t \\\ %
+30] Yiag +3YD ; 2’ 0 — / °
10[+20 \,) b 7 =20 \J _i =G40 ol -4 4{ \'j-f- \\414"- 0
b7 ’Q 4 ~-5 +w/ TEF-A # - 4
y ‘/-/—'f'z(l’ +20 -29 ({ . . {3
Ll -7 1 N PO O O H N o
100 120" 140140 1e0_ 6o 140 0 10 B0 €0 40 20 0 20 4o 60 g0 0120 140 160 | 105 0 T 165 180160 TR 10 1o e w2 20 I 6w I 12 e T
Chart 156. Correlations b(}tween District No. 1 U. 8. summer precipitation and SON  Chart 160. Correlations between District No. 2 U.

oreign pressures (3 quarters before).
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Chart 1567, Correlations between District No. 1 U, 8. autumn precipitation and JJA
foreign pressures (1 quarter before).
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Chart 161, Correlations between Distriet No. 2 U. 8. winter

precipitation and JJA
foreign pressures (2 quarters before)., -
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Ohart 162, Correlations between District No. 2 U. §. winter precipitation and MAM
foreign pressures (3 quarters before).

Chart 166. Correlations between District No. 2 U. 8. summer precipitation and MAM
foreign pressures (1 quarter before).
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Chart 163, Correlations between District No. 2 U, 8. spring precipitation and DJF
forelgn pressures (1 quarter before).

Chart 167. Correlations between District No. 2 U, S. summer precipitation and DJF
foreign pressures (2 quarters before).
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Chart 164. Correlations between District No. 2 U. 8. spring precipitation and SON
foreign pressures (2 quarters before).

Chart 168, Correlations botween District No. 2 U. 8. summer precipitation and SON
foreign pressures (3 quarters before).

Ohart 165, Correlations botween Distriet No. 2 U. 8, spring precipitation and JJA
foreign pressures (3 quarters before).
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Chart 169, Correlations between District No, 2 U. 8. autumn precipitation and JJA
foreign pressures (1 quarter before),
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Chart 170. Correlations between District No. 2 U. S. autumn precipitation and MAM  Chart 174. Correlations between District No. 3. U. 8. winter precipitation and MAM
foreign pressures (2 quarters before). foreign pressures (3 quarters before).
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Chart 175, Correlations between District No, 3 U. 8. spring precipitation and DIF for:
eign pressures (1 quarter befors),
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Chart 171, Correlations between Distriet No. 2 U. 8. autumn precipitation and DJ
forelgn pressures (3 quarters before).
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Chart 172. Correlations between District No, 3 U. 8. winter precipitation and SON Chart 176. Correlations between Distriet No, 3 U. 8. sprin;); precipitation and S8ON for-

foreign pressures (1 quarter before). .elgn pressures (2 quarters before
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Chart 173, Correjations between District No. 3 U, 8. winter precipitation and JTA foreign Chart-177, Correlations between District No. 3 U. 8. spring precipitation and JTA. for-
pressures (2 quarters before). elgn pressures (3 quarters before).
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Chart 178, Correlations between District No. 3 U. 8. summer preeipitation and MAM
foreign pressures (1 quarter before).

Chart 182, Correlations between District No. 3 U. S. autumn precipitation and MAM
forelgn pressures (2 quarters before).

Chart 179. Correlations between District No. 3 U, 8. summer precipitation and DIF
foreign pressures (2 quarters before).
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Chart 183. Correlations between District No. 3 U. 8. autumn precipitation and DJF
foreign pressures (3 quarters before). '

Chart 180. Correlations between District No. 3 U. 8. summer precipitation and SON
foreign pressures, (3 quarters before).
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Chart 184. Correlations between District No. 4 U. 8. winter precipitation and SON
foreign pressures (1 quarter before).
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Chart 181, Correlations between. District No. 3 U. 8. autumn precipitation and JJA
foreign pressures (1 quarter before).

Ohart 185, Correlations between District No, 4 U. 8, winter precipitation and JJA for-
elgn pressures (2 quarters before).
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Chart 186, Correlations between District No. 4 U. 8. winter precipitation and MAM  Chart 190. Correlations between District No. 4 U, 8. summer precipitation and MAM

foreign pressures (3 quarters before). foreign pressures (1 quarter before).
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Chart 187. Correlations between District No. 4 U. 8. spring precipitation and DJF for-  Chart 191. Correlations between District No. 4 U. 8. summer precipitation and DJIF for-
eign pressures (1 quarter before). eign pressures (2 quarters before).
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Chart 188. Correlations between District No. 4 U. S. spring precipitation and SON for-  Ohart 192. Correlations between District No. 4 U. 8. Suml;ler precipitation and 8ON

eign pressures (2 quarters before). foreign pressures (3 quarters before).
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Chart 194. Correlations between District No. 4 U. S. autun;n precipitation and MAM

Chart 108. Correlations between District No. 5 U. S, winter precipitation and MAM
foreign pressures (3 quarters before),
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Oharg 198, Correlations between District No. 5 U. 8, winter precipitation and SON for-

Ohare 197, Qorrelations between Distriet No. 5 U. S. winter precipitation and JJA for-

foreign pressures (3 quarters before).

Ohart 195. Correlations between District No. 4 U. S. autumn precipitation and DJ
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Ohart 200. Correlations between District No. 5 U. S, spring precipitation and SON for-
elgn prossures (2 quarters before).
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Chart 201. Correlations between District No. § U. 8. spring precipitation and JTA for-

elgn pressures (3 quarters before).
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Chart 202. Correlations between District No. 5 U. 8. summer precipitation and MAM  Chart 206, Correlations between District No. § U. 8. autumn precipitation and MAM
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Chart 203. Correlations between District No. 5 U, 8. summer precipitation and DIF  Chart 207. Correlations between District No. 5 U. 8, sutumn precipitation and DIF
foreign pressures (2 quarters before). foreign pressures (3 quarters before).
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Chart 205. Correlations between District No, 5 U. 8. sutumn precipitation and JJA  Chart 209. Correlations between District No. 6 U. 8. winter precipitation and JJ4
foreizgn pressures (1 quarter before). foreign pressures (2 quarters before).
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Chart 210, Correlations between District No. 6 U. 8. winter precipitation and MAM
forelgn pressures (3 quarters before).

100 120 140 160180360 jad_ 120 100

I &%0 20 20 40 60 80 100 120 140 160
! ot )
#208_ Lo0| -bo. JE&‘ Y Y o b kzodes |
fLVF“—*’\’t;Lz 2°°+%§,0 i N S 7T
N

A&

N NIt [ 7

20

Ll

o

17|

3

» i

40,

+26

© ) - N >
2 1 140 §60 180 160 140 120 100 80 60 40 20 0 20 40 60 80 100 120 140 160

Chart 211, Correlations between District No. 6 U. 8. spring precipitation and DIF
{foreign pressures (1 quarter before).
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Chart 212. Correlations between Distriet No. 6 U. 8. spring precipitation and SON
forelgn pressures (2 guarters before),
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Chart 214. Correlations between District No. 6 U, 8. summer precipitation and MAM
forelgn pressures {1 quarter before).
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Ohart 218, Correlations between District No. 6 U. 8. summer precipitation and SON
foreign pressures (3 quarters before).

Chart 213, Correlations between District No. 6 U. 8. spring precipitation and JJA
forelgn pressures {3 quarters before).
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foreign pressures (2 quarters before).

Chart 218. Correlations between District No. 6 U. 8. autumn precipitation and MAM

foreign pressures (3 quarters before),

Chart, 222. Correlations between District No. 7 U. 8. winter precipitation and MAM

Chart 219. Correlations between District No. 6 U. 8. autumn
foreign pressures (3 quarters before).
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Chart 223. Correlations between District No. 7 U. 8. spring precipitation and DJF
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Chart 220. Correlations between District No. 7 U. 8. winter precipitation and SON
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Chart 221. Correlations between District No. 7 U, 8. winter
foreign pressures (2 quarters before).

precipitation and JJA

Chart 224. Correlations between District No, 7 U. S. spring preci
foreign pressures (2 quarters before).
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Chart 226. Correlations between District No. 7 U. 8. summer precipitation snd MAM  Chart 230, Correlations between District No. 7 U, 8. autumn precipitation and MAM
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Chart 234. Correlations between District No. 8 U. 8. winter precipitation and MAM Chart 238. Correlations between District No. 8 U, 8. summer precipitation and MAM
foreign pressures (3 quarters before). foreign pressures (1 quarter before).
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Chart 235. Correlations between District No. 8 U. 8. spring precipitation and DJF  Chart 239. Correlations between District No, 8 U. 8. summer precipitation and DJF
forelgn pressures (1 quarter before). foreign pressures (2 quarters before).
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Chart 236. Correlations between District No. 8 U. 8. spring precipitation and SON  Chart 240. Correlations between District No, 8 U, 8. summer precipitation and SON

foreign pressures (2 quarters before). foreign pressures (3 quarters before).
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Obart 237, Correlations between District No. 8 U. 8, spring precipitation and JJA  Chart 241, Correlations botween District No. 8 U. 8. auturnn precipitation and JTA
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