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The 25th anniversary meeting- of the
founding of the Society was highly successful in every way. Those attending were mostly from the Mid-West,
although there was ample representation from beyond the Rockies, and east
of the Appalachians. The Western
Hemisphere inclusiveness of the Society found expression in the presence
of the Assistant Controller of the Meteorological Service of Canada, Mr. Andrew Thomson, M.A., and of students
from Brazil and Peru. Our ally U. S.
S. R. was represented by Commander
K. P. Ryzhkov. The total registration
was 122, the great majority of whom
were present at all six sessions and at
the two evening social gatherings as
well.
Enthusiastically accepting the request
of the Council that the Kansas City Seminar take charge of the arrangements for
the meeting, Chairman John A. Riley
and a battery of committees did themselves proud, as on previous occasions.
The program of related papers and symposia surpasses anything the Society has
had before with respect to timeliness and
practical importance in America's farflung forecasting for aviation.
While
North American problems received most
detailed consideration, the meeting "flew"
the North Atlantic and the South Atlantic, the North Pacific and the South Pacific with leading meteorological and aviation authorities. Two of the Navy's top

Secretary

ranking meteorologists, Capt. H. T.
Orville and Capt. A. E. True, and officers
of equal rank in activities of the
Army Air Forces, Col. T. R. Gillenwaters, and Col. W. W. Jones, participated, along with younger officers, airline personnel, particularly meteorological chiefs, C. E. Buell and E. J. Minser,
of American Airlines and T. W. A., respectively, and civilian weather service
and university meteorologists.
The free-for-all discussion of the problem facing forecasters for aviation
practically the world over not only resulted in a general appreciation of the
diverse demands on meteorological service, but also brought out helpful suggestions on how to adapt successful experience in one theater to another. The general tenor of the meeting was that of an
official international, yet completely informal, round table conference.
Though no conclusions were reached,
nor, indeed, expected, all who attended
the meeting came away feeling much
wiser and better able to cope with his
meteorological problems. Everybody got
above the details and enjoyed a broad
and stimulating perspective. This sort
of thing is what the Society's main purpose has always been. To have the 25th
anniversary of its founding celebrated by
so valuable an exchange was indeed most
fitting and gratifying.
Dr. F. W. Reichelderfer, Chief, U. S.
Weather Bureau, was to have attended,
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but at the last minute had to send Mr.
D. M. Little, Special Assistant, Technical
Services, in his place. Similarly, President Rossby was unable to participate

except to leave a message as he flew
through Kansas City on a special Army
mission.

Abstracts and Discussions
The meeting was called to order at
9:50 A. M., Jan. 24 by Vice-President
Floyd D. Young, who expressed his pleasure in seeing the large number of meteorologists from so many places and
organizations. He introduced Chairman
Riley, of the Kansas City Seminar, who
welcomed the members and stated the
local Seminar considered it an honor that
the national organization decided to meet
in Kansas City. He paid particular tribute to the Program Committee, E. J.
Minser, Chairman, the Program Printing
Committee, J. R. Lloyd, Chairman, and
the Entertainment Committee, D. F.
Hawley, Chairman. Much other work
was also done in the preparation.
Dr. Sidney Ekblaw, in charge of the
exhibits, had filled two rooms with
apparatus, books, photos and maps, including the current weather maps, for
various levels. Mr. Riley was happy that
the Society could meet at the University

of Kansas City, and introduced Dr. C. R.
Decker, President of the University, to
preside during the morning session.
President Decker cordially welcomed
the Society and expressed his special
fondness for it though it was only one of
many learned, scientific or civic organizations meeting there (last year 25,000
persons). He concluded with " I f you are
ever looking for a home—the home is
here". (This invitation did not go unheeded, and before the end of the meeting it was receiving serious consideration.)
The morning program consisted of
three papers on meteorological problems
of the Southeast (Atlantic), the Central
Pacific and the Alaskan (inland) air
routes, by H. R. Byers and D. C.
McDowell, Lt. H. F. Smith, U. S. N. R.,
and Major L. L. Kolb, U. S. A. C.
Abstracts of these papers and discussions follow:

W e a t h e r on the Southeast

(Atlantic)

Route

HORACE R. BYERS, University of Chicago, and
DAWSON C. MCDOWELL, Institute of Tropical

The principal weather problems on
this route are those having to do with
convection. This ranges from scattered
cumulus clouds to widespread areas of
horizontal convergence where considerable instrument flying is necessary. Thus
precipitation forecasting and aviation
forecasting are closely related. It is
shown that in the West Indies and Caribbean the rain occurs principally in the
latter half of the year, whereas along
the northeastern coast of South America
and across the tropical South Atlantic,
the rainy season is in the first half of
the year, with a pronounced dry season
along and south of the equator.
The chief factors entering into the observed rainfall situation are (1) sea-

Meteorology
sonal migrations of the equatorial trough
or doldrum belt; (2) seasonal changes
in the wind circulation in South America;
(3) ocean temperature conditions, and
(4) the distribution of the characteristic
weather phenomena which produce the
rain. Examples of each are shown, and
the tropical weather patterns developed
at the Institute of Tropical Meteorology
are shown to be effective. Shear lines,
operating in conjunction with polar
troughs and a strengthened equatorial
front, are found to be most important for
bad weather along the South American
coast.
These disturbances are found
principally in the Northern Hemisphere
winter and spring. In the period July
to November the equatorial front is very
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weak on the western side of the ocean,
but is well-marked near the African
coast.—Author's abstr.
In the discussion after this paper,
C. F. Brooks pointed to the lower sea
temperatures, at least in the spring, close
to the coast of Venezuela west of Trini-

dad as favoring a local belt of high pressure and fair, dry weather; which semiaridity, Dr. Byers said, was continued in
summer and fall by the tendency of the
prevailing winds to blow parallel to the
coast or slightly offshore there.

Meteorological Problems or . the Central Pacific Route
H . F . SMITH, L i e u t . , U. S. Navy Reserve

Extra-tropical meteorology does not
help much. The heights of low clouds are
easy to estimate from the first; but the
higher ones, proved difficult.
Bases,
usually 1000-1500 feet, are seldom under 300-500. Though the weather is occasionally too bad for flying, a pilot seldom
hesitates to plunge into a huge Cu at
9000 ft, the turbulence of which is much
less than in middle latitudes. Hail has
yet to be reported there, though heavy
icing was once experienced at 10,000 f t
over Rabaul.
There are convergence zones of bad
weather, which become worse toward
the equator. Weather of the Northern
Hemisphere plays a very important role
south to 15 °S.
The zones of bad
weather are normally 50 to 60 miles
wide, but 100 to 150 at times. Maximum convergence from Jan. to May is
found at the outer margin of the China
monsoon.
The normal pattern is so persistent
Upslope W e a t h e r A l o n g

the

that deviations, which always mean
trouble, are readily noticed.
Consequently, hurricanes are pretty well
spotted and followed, but cyclones of
small diameter may sneak up, though
there is usually several hours' warning.
Aircraft losses are due primarily to a
pilot's getting lost rather than cracking up in bad weather or turbulence.
Navigational aids would help greatly.
Pilot balloons followed by radar are
very important for this area. Training
meteorologists in tropical weather is recommended. The forecasting of weather
at terminals is often difficult because of
the local and sudden changes.
Better
liaison between meteorologists and pilots is highly desirable.
Natives claim that the weather is fine
during the light of the moon, but usually bad during the dark of the moon;
and, indeed, this seems to be true. Why?
[Nobody ventured an explanation].—
Abstr. by C. F. B.
Uaskan

(Inland)

Air

Route

Major L. L. K< iB, U. S. A. C.
The general configuration is such that
It is easier to predict the beginning of
surface winds from the N, NE, and E
upslope f o g or low ceilings than the end.
are most upslope; but they will become
Such obstructions to flying are the recloudy only if their humidity is high
sult of upslope motion alone or in comenough. Such is most probable in strong
bination with overrunning and/or radiawinds or in air the trajectory of which
tion. Indeed, radiation alone can prois from a moist source such as Hudson
duce fog here.
Bay in the colder seasons or a rain area.
In this study, there were 227 cases at
The worst conditions result from occluGreat Falls, Mont, when the poor visibilsions moving in from the Pacific and
ity lasted 1 day or less; 31 for two days,
meeting a southward moving dome of
and 2 for 5 days. Of 60 chosen for
cold air. Precipitation from above then
special study, 62% were under precipihumidifies the upslope wind below.
tation conditions, 6% because of snow.
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The end can be forecast if one can tell
when the wind will turn to downslope—
as with Polar Pacific air coming over the
mountains when a Plateau high becomes
established. Airflow forecasts for 10,000
and 20,000 ft. are needed, to show
when overrunning will terminate. The
westerly wind in the lower levels must
come down to the ground, however,

to effect clearing. A study of the location of the eastern high center when
the weather cleared showed a pretty
well defined zone south of Hudson Bay.
When the high center entered this, the
upslope condition was likely to end at
Great Falls; and when it passed eastward out of this zone the condition
would definitely end.—Abstr. by C. F.

With Major Kolb's paper, the morning session ended at 12:40.
After lunch at the University cafeteria, in the same building, the meeting
was called to order at 1:50 by Mr.
Riley; who, after holding a brief discussion of the Byers-McDowell
paper,

turned the Chair over to Capt. Orville,
who then called on E. J. Minser, R. A.
Gage, Capt. H. E. Hall, all of T. W. A .
Inc., and J. Namias for the four papers
of the afternoon session. Abstracts and
discussions follow:

Meteorological Problems on the North Atlantic
E . J . MINSER, S u p e r i n t e n d e n t - -Meteorology, T. W. A., Inc.

The general NE-SW orientation of
the seawater isotherms in the northernmost North Atlantic results in sharp
contrasts in air temperature only from
NW to SE. This means that NW or
SE winds are most likely to make
trouble. Cold air-mass outbreaks from
Davis Strait usually produce Cu clouds
whose tops stop at 10,000 to 12,000 feet,
in which clouds considerable icing occurs. Such clouds can be forecast from
aerological data in eastern Canada.
When the cold air turns northeastward on passing the tip of Greenland
there is little further change in the temperature of the underlying surface; so
the clouds break. If the air turns to
a more northward course it may become
stable, over the colder water.
Cold air mass outbreaks through Denmark Strait may build up Cb to above
22,000 ft. In one case such clouds had
Determination of W i n d by Use of

occasional lightning for 48 hours. Usually, however, 8,000 to 12,000 f t marks
the top.
The wind is a problem in planning
operations, though since there is an unlimited choice of flight path, time may
be saved by considerable departures
from a great circle, eastbound even
going 300 miles farther south to avoid
the worst of a low, or westbound 500
miles farther north for the same reason
and to come onto the North American
net work of stations sooner.
Contributions by airline meteorologists and the air transport command
meteorologists, American, Canadian and
British, have in no small way been responsible for the success of the operations, for they have shown that the
Atlantic can be safely flown. Such flyingwill continue in peacetime.—Abstr. by
C. F. B.

the Radio Altimeter and Pressure

Altimeter

R . A . GAGE, T. W. A., Inc.

Since details are "restricted" it must
suffice here to state that the rate of
change of true height, as shown by the
radio altimeter while flying at a "constant" height as shown by the pressure
altimeter reveals the slope of the isobaric

surface on which the pilot is flying. From
this the component of geostrophic wind
across the line of flight can be approximated, with results essentially as accurate as direct measurement with a
drift meter.—Abstr. by C. F. B.
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Use of Pressure Pattern Flying Over the North Atlantic*

Capt.

H.

E.

Inc.
than 16 hours. On another occasion, a
westbound plane that had gone far to
the north landed at Washington, D. C.
3 hours before a plane on a more direct
route reached Manchester, N. H.
Besides the advantage of quicker
flight there is also that of better
weather and more frequent celestial
checks on position and drift, though
wind checks can be made any time, as
indicated by Gage, above, on airplanes
equipped with radio altimeters.
The three C-54s assigned to test pressure-pattern flying proved its feasibility.
Such transatlantic flight can be
made in more sunny weather than in the
U. S., where the flights are confined to
air routes.
Transatlantic flying now
rivals in regularity the air traffic between New York and Chicago.—Abstr.
by C. F. B.
In the discussion the need for more
stations and for a simplification of the
radio- and pressure-altimeter method
were indicated.

HALL, T . W . A . ,

As stated by Minser, above, the choice
of a longer route may save time. The
forecast of the pressure pattern and related weather determines the choice of
the route. Thus a flight southward
from Iceland to a turning point in mid
ocean and thence westward by-passed
two warm fronts and a cold front and
brought the airplane into Newfoundland within 10 minutes of the flightplan time;
And a flight from Newfoundland to Scotland passing 165 mi
south of Iceland took 11 hrs 20 min as
against 13i to 14 hours by great circle
route through the center of a high
that, early last spring, had temporarily replaced the Iceland low. Indeed,
unless the new radio altimeter method
of determining drift is used (see Gage,
above), such a "perfect" weather layout may prove very hazardous from an
unpredicted increase in the northerly
wind on the east side, which in this case
lengthened a 12 hr flight plan to more
* T o be published in full in an early issue of the
BULLETIN.

Some Interrelations of Weather Phenomena Over the Northern
JEROME N A M I A S , U .

S. Weather Bureau, Washington,

In order to obtain perspective in making forecasts for periods longer than 24
hours, meteorologists must expand their
horizon in both space and time. The
expansion in space is necessary because
weather phenomena occurring at far
distant points may exert an amazingly
fast influence in the territory of the
forecaster. The expansion of his horizon in time is necessary because of time
lag effects—both at one and the same
point (autocorrelation), and in space.
Examples of these two considerations
are shown.
In one case (September
1944), the rapid development of an upper level trough in the Gulf of Alaska
affected the weather downstream as far
as western Europe in four days:—a
*A good deal of the material presented in this
paper is incorporated in an article to appear in
the second (Dec. 1944) issue of the JOURNAL OF
METEOROLOGY.

D.

Hemisphere*

C.

speed three or four times the speed of
the west to east travel of air particles.
Examples of large scale phenomena with
east to west progression (blocking) are
shown where the east to west impulse
took four weeks to progress from Europe
to the western Pacific.
In order to be aware of trends of
longer period and persistence of large
scale circulation patterns, and the influence of distant weather, it is necessary
for the forecaster to have available at
least once a day a map over as much of
the Hemisphere as possible, and also to
have some convenient form of summarizing series of these charts for long periods. The latter work can be accomplished with the help of mean charts
(such as 5-day means) or by the Russian
(Multanovsky) composite charts.—Author's abstr.
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After a few minutes of discussion, the
afternoon session ended at 5:15.
In the evening there was a well attended Good Fellowship gathering at the
Ambassador Hotel.
Constant Pressure Maps

Methods of

The Thursday morning, Jan. 25, session was brought to order by D. Arakelian, Lt. Col. U. S. Air Corps, the presiding officer. The two papers were by
J. R. Fulks, and M. Neiburger, abstracts
of which follow:
eparation and Advantages in Their

Use

J . R . FULKS, U . S. W e a t h e r Bureau, Washington, D. C.

The constant-pressure map, which has
been in use more or less for 3 decades,
has the advantage over the constantheight chart in that the spacing of the
contours is a direct indication of wind
velocity, regardless of differences in density.
A second advantage, if contours are
for dynamic height, is that the mean virtual temperature of a layer between two
isobaric surfaces is directly proportional
to its thickness.
The change in the mean virtual temperature of the layer between 700 and
1000 mb, for example, is a function
mainly of the wind and the distribution
of temperature. The isotherms of mean
virtual temperature may be assumed to
move with the wind, but somewhat more
slowly. Also allowance must be made
for the effects of temperature changes
due to surface heating, radiation, convection and precipitation, to list the principal disturbing factors. The change in
thickness of the layer called for by the
change in mean virtual temperature
may be added to the 700 mb prognostic
contour chart to produce the prognostic
1000 mb pressure contours.
The concentration of solenoids measured in a vertical plane where it interests
the constant-pressure surface is directly
proportional to the temperature gradient
along the line of intersection. This fact
is of qualitative value to the forecaster.
The isotherms of constant-pressure
charts, being isotherms of potential temperature, represent the intersections of
isentropic surfaces with isobaric surfaces.
Moisture values can be entered on the

constant-pressure charts, giving values
at different heights equivalent to the
representation of moisture on a series of
isentropic charts. The true streamlines,
however, are somewhere between that indicated by the stream functions on an
isentropic surface and the horizontal flow
represented by the constant-pressure
chart.
The determination and forecasting of
upper winds can be done most conveniently by means of constant-pressure
charts. Indeed, airplanes flying at "constant height" by pressure altimeter fly on
isobaric surfaces. If the plane is above
or below a mapped surface the wind at
that level may be derived by means of a
thermal-wind correction for the effect of
the temperature distribution between the
isobaric surface mapped and the airplaned height.
Constant-pressure charts may best be
constructed for several levels by building upward from the 1000 mb chart. The
1000 millibar chart makes use of the
greatest amount of data, and if thickness lines are constructed between successive higher levels, they must show a
reasonable field of mean virtual temperature, thus incorporating many of the detailed surface data into charts for higher
levels.—Abstr. by C. F. B. and J. R. F.
Discussion:
Mr. Namias thought it
was often better to work downward
rather than upward where raob network
is adequate because it is often possible
to carry upward the errors of the sea
level analysis; but Mr. Fulks said that in
working upward you have the advantage
of more stations near the 1000 mb level.
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Oscillations of the W e s t Coast Subsidence Inversion in Relation to the
Forecasting of

Stratus

MORRIS NEIBURGER, Asst. Prof, of Meteorology, University of California, Los Angeles
CHARLES G. P. BEER, 1st Lieutenant, Army Air Forces
LUNA B . LEOPOLD, 1st Lieutenant, Army Air Forces

To study the factors to be considered
in forecasting the ceilings- in summer
stratus over Southern California, a close
network of upper air observing stations
was established during 1944.
Fourhourly radiosonde observations were
taken at five stations in the area, and
for a short period captive balloon soundings were obtained from a ship just off
the coast.
These observations were
augmented by airplane soundings and
upper wind observations. The project
was carried out cooperatively under
the Joint Meteorological
Committee,
through the cooperation of the meteorological services of the U. S. Army Air
Forces, the U. S. Navy Bureau of Aeronautics, the Weather Bureau, and the
University of California at Los Angeles.
Study of the data showed that the
stratus top is almost invariably at the
base of the strong inversion which is
present over the region throughout the
summer. The relative humidity in the
clouds was frequently considerably below 100%, 90% being the most frequent
maximum value in stratus over the Los
Angeles area.
The departure from
100% is attributed to the presence of
hygroscopic nuclei, due principally to
industrial pollution.
The inversion, on the average, slopes
upward from the coast both toward
land and sea, but shows no definite slope
in a direction parallel to the coast
until late in the summer. Its height
shows a definite diurnal oscillation
which varies in a direction normal to the
shore. Over the sea and near the shore
the inversion is highest in the morning
and lowest in the evening, while inland
its maximum height occurs in the afternoon. Analysis of the diurnal variation
showed that over the sea it is caused

primarily by the divergence of the diurnal wind oscillation, to which is added
over land the influence of insolational
heating and the advection of changes in
inversion height due to its slope.
Study of the diurnal wind oscillation
in the region indicated that the landsea breeze at the shore merges with the
valley-mountain wind to form a continuous flow. Its observed vertical structure
agrees with that of the theoretical model,
with the land breeze aloft persisting after
the sea breeze sets in at the ground to
form the counter-current to it, and vice
versa. The diurnal wind oscillation is
not limited vertically by the inversion.
Both the sea breeze and the land breeze
start near the ground and increase in
thickness with time. In about half the
cases of stratus at UCLA the land breeze
had reached the inversion before stratus
occurred; so advection could not be responsible for its occurrence.
In addition to the diurnal oscillation
of the inversion, there are marked variations in its daily average height and
other characteristics. The daily average
height is associated with the occurrence
of stratus, days with no stratus having
low inversions. The inversion height is
strongly correlated to the coast-inland
pressure gradient. Prediction of pressure gradient is dependent on forecasting
of the pressure field.
Since the pressure changes in Southern
California in summer are small and
subtle, an understanding of the mechanism producing them is necessary to enable one to forecast them. The hypothesis
that they are waves in the southerly flow
aloft seems inconsistent with the observations. Further investigation of this question is essential to the solution of the
problem of stratus forecasting. For the
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present, kinematic methods using pressure tendencies or 24-hour pressure
changes must be used.
From the forecast of the pressure field,
the trajectories of the air which will
reach the station may be evaluated, and
the structure of the air deduced. Consideration of the average diurnal variation and probable deviations therefrom,
together with the relationships between
stratus and temperature structure, will
yield a forecast of the stratus duration

and ceiling.
Further study of the data is planned,
with emphasis on finding the causes f o r
the deviations from average diurnal behavior, and devising methods for forecasting the trajectories of air reaching
the region and the effects of them on the
structure of the air.—Authors' summary.
In the discussion, Floyd Young mentioned the definite diurnal variation in
haze—clear in the morning, hazier as the
day goes on.

The morning session adjourned at 12:15, Dr. BuelPs paper going over to 1:30'
in the afternoon:
Phase Relations Between Temperature and Streamline W a v e s

Dr. C. E. BUELL, Chief Meteorologist, Amer. Airlines, LaGuardia Field,
New York, N. Y.
Eight combinations of the two, with
more easterly or westerly position with
the streamline waves East or West of, height. E. g., if the temperature wave is
and larger or smaller than, the tempera- west of the streamline wave the latter
ture waves, were considered with respect
becomes farther west with increasing
to their modification in amplitude and
height.—Abstr. by C. F. B.
At 1:55, with D. M. Little as Chairman, an hour's symposium was held and then
one paper presented:
Use of Upper A i r Data: A

Symposium

L e d b y Col. W . W . JONES, U . S. A i r C o r p s

Col. Jones said that not enough use was
being made of upper air data, though a
number of forecasters had found that
the 10,000 ft chart gives a very valuable
tip on what is likely to happen on the
surface chart. The isentropic chart is
little used because its helpfulness to most
forecasters is too limited to justify their
labor in drawing it. He said that the
long-range people have probably done
the most with upper air charts.
For
military operations, the 10,000 ft chart
is particularly valuable for looking 1000
mi to the east; it will do 9/10 of the
work of such extrapolation.
J. Namicus said that there has been a
wartime trend away from isentropic
charts, with almost complete reliance on
pressure patterns at sea-level and aloft.
Given the observed 10,000 and sea-level
charts, a well trained forecaster can
do a good job, but only half way toward

perfection. We cannot forecast
the
pressure pattern correctly, and moisture,
stability and other details are not parts
of the pressure pattern. Here is where
isentropic charts come in — moisture,
thermodynamic processes, dissipation of
moisture by lateral mixing—all fundamental in forecasting. Through mere
lack of use, the principles are not altered. We have gone over to a sort o f
isobaric geometry. A return to more
fundamental thermodynamic processes
through the essential features of the
weather data appears necessary. No
other chart gives such information.
L. W. Shepard, airline forecaster,
said he used the constant altitude chart
in forecasting wind, but did not have time
to prepare isentropic charts.
H. R. Byers remarked that chart use
runs according to "style". Forecasters
use one chart plus another till we get
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back to the isentropic. He knows of no
prognostic chart that shows moisture.
In response to a question from Mr.
Riley as to whether anyone still constructed the isentropic chart, Mr. Thomson replied that only one Canadian station, Lethbridge, uses the isentropic
chart, but it was found to be very helpful.
Major L. L. Kolb said he uses a simplified form showing moist and dry
tongues. With surface fronts there is
more continuity from chart to chart. No
attempt is made to draw streamlines.
Therefore, a 10,000-ft or other upper air
chart is a necessary adjunct.
J. R. Lloyd emphasized that the slope
of the isentropic surface is usually moving away from the wind—sometimes
faster than the wind, causing subsidence. Mixing ratios may profitably
be entered on 5000 ft and 10,000 ft
charts. Col. Jones remarked "This is
having an 'isentropic' chart without
drawing it".
Mr. Namias said that Wm. Rowe,
while at M. I. T. (thesis), had tried to
portray on a 10,000 ft chart the essence of an isentropic chart. The moisture lines were similar but not necessarily significant with respect to the
amount of precipitation, for heavy rain
can come from moisture below 10,000 ft.
Relative motion can be obtained in a
number of ways: look at preceding
isentropic chart, compare contours,—
see how the surface has moved, compare
this with the wind and therefrom derive
the wind relative to the slope. Dr.
Petterssen had made a comparison with
other charts, but, strictly, one should
not try to compare isentropic with other
charts, as they served different purposes.
Mr. Neiburger asked "How much does
it tell us about the situation right now?"
You get information out of maps in proportion to the work put into making

them. Many were drawing isentropic
charts who did not know what they were
getting out of it. Yet one who knows
can get first class clues from it.
Capt. Hutchinson, U. S. N., extolled
the diagnostic value of the isentropic
chart.
On the Pacific Coast it is a
mirror of surface analysis and extremely helpful. The contours of the isentropic surface give the oncoming watch
the clearest picture.
Mr. Lloyd said
he would like a greater number of
levels.
Col. Jones then called for a discussion
of the relative merits of the constant
height vs the constant pressure chart,
and then asked Capt. Potter to describe
the maps he used. Capt. Potter mentioned the 5,000, 10,000 and 20,000 f t
and the 10 km charts (11 hrs to prepare) ; the altimeter-correction chart,
24 hr change in altimeter correction,
24 hr change in pressure between levels,
mean isotherms projected on upper air
charts, 24 hr isallobars (3 hr j o b ) .
Col. Jones remarked that the question
was not settled yet, but that with communications becoming very
crowded
some decision or other relief had to be
reached.
Mr. D. M. Little
proposed
sending significant raob points only to
10,000 ft, and then the data for 15,000,
20,000 ft, etc. Prof. Byers, however,
insisted on the tropopause and one or two
points near by if its height were doubtful. A. B. Carpenter said that the raob
to 20,000 ft was necessary for interpreting conditions far out over the Pacific; and, therefore, that significant points
should be given to that height.
The symposium ended with Col. Jones
urging that more effort should be expended on forecasting flying weather
above 10,000 ft. We do not have enough;
we are way behind. He was grateful
for the discussion.
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The Annual (Business) Meeting followed (see minutes, pp. 49-61, below).
In the evening, the President's Reception (without him) and Banquet satisfied and amused a large crowd.
Van
Osdol did magic, even to the point of
relieving one diner of his shirt.
Col.
Ruby Garrett toastmastered with his
usual felicity and was rewarded with a
much appreciated box of that scarce
commodity, golf balls. Mr. Riley gave a
brief address of welcome on behalf of the
Kansas City Seminar, and Mr. Young, as
Vice-President of the Society, responded
in President Rossby's absence. The committees and members of the K. C. Seminar were presented and appreciatively
applauded. Mr. Andrew Thomson, of
Canada, Mr. Roberto Pereiira9 of Brazil, Capt. A. E. True, U. S. N., Col. T. R.
Gillenwaters,
Mr. D. M. Littley
(representing Dr. Reichelderfer), and Mr.
E. J. Minser made brief speeches. Secre-

tary Brooks elaborated on his afternoon's
long-range forecast of the Society's
growth over the next quarter century,
especially indicating why he thought the
headquarters of the Society would gravitate to Kansas City. Chairman Riley
then presented a fine leather portfolio,
a very appropriate and obviously needed
gift, to the Secretary, in recognition of
his 25 years of service to the Society.
Mr. Harry Jones, of the Kansas City
Star, one-time Signal Corps meteorologist
and later special observer for the
Weather Bureau, entertained with reminiscences of "Twenty-five years of
weather and the fourth estate", including "22" inches of rainfall that he later
found a neighbor had put into his gage.
On the third day, Chairman C. E. Buell
called the meeting to order at 9:50 A. M.
for a session of four papers, abstracts of
which follow:

Cyclogenetic A r c s on the Pacific Coast*
ARCHER

B.

CARPENTER,

U. S. Weather Bureau, Salt Lake City, Utah
pressure fall at the center of a storm
moving across the southern California
concave arc was 5.0 mb, and for the
Washington coast, 5.2 mb. For southeastern Alaska, the average change was a net
rise of 3.0 mb. For the convex arcs, the
average pressure rise for a storm moving
inland across the northern California and
Oregon coast was 3.3 mb; for western
Canadian coast, 7.1 mb; and for southwestern Alaska, 11.4 mb. The only exception to decreasing pressure across
concave arcs and increasing pressure
across convex arcs is the southeastern
Alaska coast. Actually, the small rise
across this concave arc is almost negative when compared with the relatively
large rises across the western Canadian
and southwestern Alaskan convex arcs.
From the above, it is evident that
the concave arcs of the Pacific Coast
favor cyclogenesis, and the convex arcs
tend to weaken eastward-moving disturbances.—Author's abstr.

It is the purpose of this paper to study
major effects of the Pacific Coast topography. On refering to the physical map
of North America, it will be noted that
the Pacific Coast is divided roughly into
concave and convex arcs. The first concave arc is located on the southern
California coast; the second concave
arc is formed by the coast of Washington and Vancouver Island; and the
third
stretches
along
southeastern
Alaska.
The Bering Sea occasionally
acts as a fourth. It is only natural that
circular storms would often be regenerated in a more or less circular area,
formed in part by a coastal arc of mountains varying from 6,000 to 13,000 f t in
height.
A study of storm centers, moving
across the Pacific Coast during December and January, 1920 to 1938, reveals
the following:
For the concave arcs, an average
*To be published in full in an early issue of the
BULLETIN.
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Discussion
(of Carpenter's paper)
C. F. Brooks asked whether the lows
come in better when the cold airmass
over the land had been blown away or
worn very shallow than when the cold
airmass stayed deep. He would expect
this, for the deeper the cold airmass,
the thinner must be the layer of warm
air aloft that can move on inland. Mr.
Carpenter said that such seemed to be
the case. To a further question as to
whether the reformation of a low in the
interior was not aided in part by the
mountains' obstructing the warm winds
aloft and thereby forcing them down
to the lower levels, the speaker believed
that the favoring effect of concave curvature on cyclonic circulation
was

chiefly responsible.
Major Kolb
remarked that in the Gulf of Alaska the
cold air current from the north portion
cuts off the warm and stops development. At the same time, the anticyclonic vorticity in the south wind off the
Panhandle tends to build up a ridge
of pressure along the coast. Mr. Fulks
remarked that isotherms along the Pacific Coast tend to parallel the coastline, and so where the coastline is concave the resultant field of solenoids is
similar to that in the early stages of a
wave development.
This would contribute to deepening and increased energy of the disturbance. Mr. Carpenter
readily agreed that such would surely
be true.

After a brief intermission, the following message from President Rossby
in lieu of his presidential address was

read by Mr. Minser, after appropriate
remarks by Chairman Little:

MEMBERS, A N D F R I E N D S OF T H E A M E R I C A N METEOROLOGICAL

A sudden and urgent War Department assignment has, in the last minute,
robbed me of the opportunity to take
part in this most important of recent
annual meetings.
Its importance lies
not merely in the fact that we today
celebrate out twenty-fifth anniversary,
but most of all in the fact that the
Society is now emerging as a professional organization and hence is charged
with clear-cut obligations both to its
members and to the general public
served by our profession.
It had been my hope to give today a
preliminary account of some of the postwar plans in meteorology which we
have attempted to develop during the
last few months. These plans are still
largely in discussion stage and it is
perhaps
fortunate
that
unpredicted
circumstances have delayed the account-

SOCIETY:

ing until our next meeting.
I would like to take this opportunity
to express my personal thanks to my
colleagues in the Society who, through
their faith and hard work, have contributed so greatly to insure a great
future for the Society. To Dr. Brooks,
who gave us the foundation on which to
build, to the unsurpassed local Seminar
in Kansas City who gave what is undoubtedly the best annual meeting program ever presented, to Prof. Houghton
who, as Chairman of the Editorial Committee, is now giving us our new Journal.
There are many others, but
T. W. A.'s plane is waiting to carry me
away and I have time only for just one
more thought—Long live the American
Meteorological Society! — C.-G. Rossby,
President.

Alternation of W e t t e r and Drier Periods in the Course of the Double ( 2 2 y r )
Sunspot Cycle*

Prof. C. J. BOLLINGER, University of Oklahoma, Norman, Okla.
Prof. Bollinger finds a 9 year, three
phase, dry period and a 12-14 year, three
phase, wet period. A study of precipita•This paper will probably be published in the
tion in relation to the solar constant
BULLETIN s o o n .
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proved less satisfactory than in relation
to sunspots. We are now in a good rain
period, which, according to pattern,
Correlation of
E . G . BICE

[Vol.

26

should run 13 years from 1940.—Abstr.
by C. F. B.

Isallobaric Patterns in the High Atmosphere with Those
at the Surface*

and

University of Chicago, Chicago, 111.
Discussion: Oscar Tenenbaum warned
against blind use of this relationship,
for advection aloft is important.
He
had used this method for a month, but it
did not succeed. An Air Corps forecaster agreed with Mr. Tenenbaum.
Prof. Byers observed that in many rules
one must realize what he is doing, and
make allowances. Mr. Fulks remarked
that analysts in the Weather Bureau Analysis Center make frequent use of the
Bice and Stevens methods and find them
useful. Mr. Namias believed that a more
rigorous statistical analysis of the BiceStevens technique was in order—since it
was not based on physical reasoning,
and the results might be due purely to a
combination of persistence and return to
Rept.,
normal.

G . T . STEVENS,

To avoid the diurnal correction, 24-hour
changes were used. The changes at 500
f t showed no very significant inverse relation to increases at 13 km at the same
time, r = - 0 . 5 2 ; but between pressure
at 13 km and at 500 f t the next day,
r — - 0.95 for rises aloft. For falls aloft
rises occur at the surface 66% of the
time 24 hrs. later. After a maximum 24
hr rise or fall of 5 mb or more at 13 km
the opposite change took place at the
surface in 73 and 82% of the time, resp.
In order partially to separate causative
factors, Mr. Bice advocated preparing an
advection chart and considering high
level changes and lower level advection
separately.
*Univ.
No. 12.

of

Chicago, Dept.

of Met.,

Misc.

After a 15-min. intermission, Prof.
M. Ference, in charge of instrument research, Univ. of Chicago, Dept. of Mete-

orology, introduced two of his
to present the following paper:

Recent Developments in Humidity and Turbulence Measuring
VERNER E . SUOMI

and

H A R R Y MOSES,

Mr. V. E. Suomi described an improved
dewpoint hygrometer, developed by the
staff of the Department of Meteorology
of the University of Chicago. The apparatus is essentially that of an automatic Regnault dewpoint hygrometer.
A highly polished mirror is cooled to the
dewpoint temperature and then maintained continuously at that temperature.
The cooling is effected at present by conduction from an alcohol-dry ice mixture.
The thin mirror surface is heated by
induced radio frequency currents, thus
eliminating in a large measure the thermal lag of previous designs. This mirror
surface is scanned by a photo-electric cell
which in turn controls the intensity of
the radio-frequency currents. The temperature of the mirror surface is meas-

staff,

Techniques

University of Chicago, Chicago,

111.

ured by a suitably placed thermocouple.
The values obtained from this instrument agree to within ± h° C with those
obtained with the standard
Regnault
apparatus for a temperature range of
+ 35°C to - 30°C, and to within ± 1°C
for a temperature range from - 3 0 ° C to
- 5 0 ° C . A motion picture showed how
very sensitive this apparatus is. Large
fluctuations in dewpoint temperature occur within unstable air, and small ones
with stable air.—Abstr. by M. Ference.
Mr. MOSES then presented two instruments for measuring turbulence aloft.
His abstract follows:
The University of Chicago turbulence
measuring radiosonde is essentially an
accelerometer attached to the DiamondHinman type of radiosonde. It is so
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designed that tensions on the radiosonde
cord determine the audio-frequency of
the transmitted signal. These audio- frequencies are then recorded on the conventional meteorological Speedomax Recorder.
Lt. Earl W. Barrett, of the University
of Chicago Laboratory, has developed
an electronic integrator which is used
as an attachment to the radiosonde
ground equipment. T h i s
instrument
sums up the audio frequencies over a
given time interval and has substantially simplified the evaluation of the turbulence record.
Series of turbulence flights were made,
each flight being separated by an interval of several hours. Time cross sections were then drawn showing the vertical distribution of turbulence intensity.
At the present time we have insufficient
data to make any generalizations, but

the preliminary results obtained show
that at times turbulence may be distributed in the form of sloping layers
while at other times there exists large
cellular regions of turbulence.
The University of Chicago airplane
turbulence indicator was developed by
Lt. W. D. Scoates and other members of
the University of Chicago Experimental
Meteorological Laboratory. This instrument can be used with a recorder and
thereby furnish a record of the vertical
accelerations experienced by the plane
during a flight. The absolute value of
the vertical accelerations are integrated
over a given time interval. In the integration process, upward and downward accelerations do not cancel each
other, but are added to give the appropriate turbulence reading. — Author's
abstract.

Lt. C. J. Todd's paper, Forecasting
from Canned Map Analyses, not having
been completed, was not presented. The
morning session was adjourned at 12:25.
The afternoon chairman, Col. T. R.

Gillenwaters, acting for Col. Senter, who
was unable to attend, called the meeting
to order at 1:40, for a short session to
hear one paper and to hold a symposium.
Abstracts follow:

Dissemination and Use o f Atmospheric
W . F . BERNHEISEL,

The use of canned analyses can make
more data available to more stations, under present crowding of communications, and at great saving in communication facilities. Canned maps, even when
transmitted by only 148 five digit groups
for North America, are remarkably like
the original. Only the major features
are sent, but with a good forecaster a
*To be published in full in an early issue of the
BULLETIN.

Symposium

Centr

Leader of Discussion: C
Capt. True opened the symposium by
speaking on canned maps from the standpoint of the Navy. They have to be
used, for the area is so great, the demand so large, and the cipher so time
consuming. In every instance where a
forecast is missed there is always some

Analyses*

Major, U. S. A. C.
satisfactory result is obtained. The data
are received early. Three to six isobars
may be skipped at once.—Abstr. by
C. F. B.
Discussion:—Col. Gillenwaters said the
Secretary of War's office is quite interested in the canned analysis forecast program. About 6 canned analyses are
transmitted from various parts of the
country. Transmission in the future will
be in radio facsimile.
Weather

Analysis

)t. A . E . TRUE, U . S .

N.

clue somewhere, the oversight of some
data that were available.
There are a lot of people in communications; and more than one man on
the forecasting end. Many are needed
to make auxiliary maps. It is impossible to put all these onto a ship the
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size of an escort carrier, for example.
And a shore station cannot send the
ship a forecast for the place it will be,
for the forecaster does not know where
the ship will be. The forecaster on the
ship must make his own forecast from
his own observations and the canned map,
using the prognostic movement.
The analysis has to be right! With a
new set of maps four times daily there
must necessarily be changing personnel,
all of whom do not draw the same analysis. Any inconsistencies therefrom are
the source of the greatest loss of confidence. A storm was there 6 hours ago,
and now it is gone, without accounting
f o r its disappearance.
Continuity is
necessary. If one analyst puts anything
on a map, he or his successor must keep
it there until it can be disposed of in
some logical manner. A new forecaster,
however, can correct the map of 6 hours
before, and use that as his base for prognostic maps.
The best analysts available must be
put on this work. They use ship stations
and the maps of other centrals.
San
Francisco gets a few data from the Philippine Islands; but radio facilities are
inadequate to give all the data there,
including flight reports. So San Francisco accepts the analysis from other centrals and draws its own only for those
areas where it has more data.
The future is bound to see increasing
use of canned analyses. Bigger and bigger maps are required as transportation
becomes faster. Few stations will have
facilities for taking care of all reports
half way around the globe.
As to the best means of transmitting,
one must hope something will be developed. The program now, however, works
fairly well. Facsimile transmission will
be of greater accuracy.
Commander Dorsett, who in the last
four years has been both on the sending
ends, at Pearl Harbor and in the South
Pacific, and on the receiving end on

ships, said that garbled radio transmission makes canned maps difficult. A
standardization of analysis is necessary;
likewise, a standardization of coding the
map. To delineate the isobaric pattern
there is the encircling isobar, the innermost isobar, and surrounding isobars for
secondary interior features. Pick out
the major features. Intermediate isobars can usually be omitted. Someone
should invent a way to depict weather
in the equatorial region: use streamline
analysis?
C. F. Brooks suggested nephanalysis,
which, even in middle latitudes, as Dr.
P. Schereschewsky has shown and J. H.
Conover has recently verified, gives a
surprisingly complete picture of interactions and developments.
Mr. Conover
has noted in the cloud systems (cloud
code reports) the preliminary stages of
development of secondaries in the South
Atlantic States before there was isobaric
evidence. Any disturbance in the tropics
would be sure to be marked by significant
clouds.
Com. Dorsett mentioned westerlies of
30 to 40 knots at Ocean Island, and
along the north coast of New Guinea,
without a corresponding barometric pattern.
Lieut. J. C. Fidler, U. S. A. C., thought
nephanalysis combined with streamline
analysis would be best.
Mr. Minser was not sure that use of
transmitted analyses without sufficient
data was desirable. Mr. Lloyd agreed
with Mr. Minser and questioned that
men would get sufficient training in map
analysis under mandatory use of canned
analyses, unless the forecaster is permitted to make his own analyses independently. Mr. Fulks did not think
it was the intention to use transmitted
analyses entirely in lieu of data.
M. Neiburger mentioned the relation
between varying stability of airmasses
and the types of fronts.
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The symposium ended at 3:45, and
Vice-President Young called for the report of the Resolutions Committee, which

was presented by Chairman E. L. Hardy,
and enthusiastically adopted.

Resolutions

The American Meteorological Society,
assembled its 25th Annual Meeting on
the campus of the University of Kansas
City, January 24, 25, and 26th, 1945,
proposes in open session the following:
Whereas:
The University of Kansas
City has provided facilities for the sessions and exhibits of the annual meeting
of the American Meteorological Society,
Be it resolved:
That the Society extend its thanks and express its appreciation to the University for such excellent
accommodations.
Whereas:
The Kansas City Seminar
assumed the sponsorship of the 25th
Annual Meeting,
Be it resolved: That the Society extend
a vote of thanks and appreciation to the
Kansas City Seminar for carrying
through in an excellent manner the
various programs and entertainment.
Whereas:
Dr. C. F. Brooks has completed 25 years of faithful service and
encouragement to the Society and has
given unstintingly of his time and efforts
to the promotion and advancement of
the profession,
Be it resolved: That the Society record

its sincere appreciation for these outstanding contributions.
Mr. John A. Riley, Chairman of the
Kansas City Seminar, the Society's
hosts, then felicitously closed the meeting
with the following remarks:
He said that various regions of the
Weather Bureau have a house organ
as a means of exchange among its observers, of whom from 60 to 75% are
now girls. The Bureau is doing its best
to carry on the basic network, and the
house organ helps. Mr. Riley showed
a copy.
Mr. Riley said the Kansas City Seminar was happy indeed at the attendance,
papers, and frank exchange of views
that show a real spirit of trying to
arrive at the truth in the many problems
shown here this week. He was particularly happy over the papers by the armed
forces, which were so worth while. He
felt that as a result there would be
better progress for the remainder of
the war and less uncertainty over
transmission
and
forecasting
techniques.
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