considerable difference occurs when skies are overcast or slightly broken,
when ceilings are less than 7000 feet, and when winds aloft are f r o m a
westerly quarter with velocities of 20 m i / h r or more. A t such times, a
boiling of the clouds or turbulence prevails in the vicinity of the mountains that not only causes a piling of clouds against the mountains filling
gaps, but causes them to pile up to extreme altitudes, thereby preventing flight either under or over the clouds.
The record covers a period of 2009 days, during which the possible
number of observations by pilot balloons was 5351, and of this number
possible, 4659 (87 per cent) were actually made. Of the total number
of days of record, 86 per cent showed the ceiling to be high enough at
some time during the day f o r a successful flight. It is only natural that
the afternoon period would be the most favorable, the 3.30 p. m. observations showing flight possible 86 per cent of the time. The early morning, 3.30 a. m., observations show flight feasible 63 per cent of the time
at that hour. The mid-morning, 9.30 a. m., observations show flight
feasible and possible 77 per cent of the time.
While the computations show a higher percentage of possibility of
schedule completions than might generally be expected, operation records
indicate these percentages are a trifle too low. Intercity Air Express
completed 92% of their schedules f r o m January 6th to June 26, 1930,
across the mountains. Mamer Air Transport Co., Spokane, Wash., completed 96% of their schedules in 1930, 90% during 1931, and 92% during the present year to date. All of this has been accomplished with no
other weather service than a report f r o m Seattle f o r the westbound
trips, a report f r o m Wenatchee (located east of the Cascades) f o r the
eastbound trips, and a report f r o m Snoqualmie Pass f o r either trip when
unfavorable weather prevailed in that locality.
ABSTRACTS OF PAPERS AT WASHINGTON MEETING,
MAY 2, 1932
(Concluded f r o m Nov. BULLETIN, pp. 205-211)
Weather and the Third Olympic Winter Games
By G. S. LINDGREN, U. S. Weather Bureau
The Third Olympic Winter Games were held at Lake Placid, N. Y.,
February 4-14, 1932. A study of the records of the cooperative station
at Lake Placid Club, covering a period of 21 years, showed climatic
conditions to be very favorable and the chance of failure due to weather
practically negligible. For example: During the first half of February
twelve years had no rain, and the remaining nine years together had only
twelve days with rain; the average number of days with minimum temperature zero or below was 9.6, and with mean temperature, zero or
below, 2.8; the average of snow on the ground on February 8th was
17.4 in., ranging f r o m 2.5 to 48.8 in.
The past winter was the warmest of record in many eastern localities,
the Hudson River at Albany being open during the entire season for the
first time in 147 years. Lake Placid was also affected. Besides the co-
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operative station at Lake Placid Club, a second station was established
at John Brown Farm, about three miles to the south. At the former
place rain fell on two days (four if Traces be included), the snow cover
ranged from 3 to 12 inches, and there were only two days with minima
zero or below. At the latter place (nearer to the ski jump and bob
run) the rainfall was greater and the snow considerably less, there being
two days with no snow coverage and six days with only 1.0 in., the
greatest depth being only 7.0 in. This necessitated the carting of large
amounts of snow from the mountains for the ski jump and ski trails.
Special forecasts furnished by the Weather Bureau made possible the
planning of each event, none being postponed except one of the bob
races.
An analysis of the records for forecast purposes indicated that 61 per
cent of the snowfall as to amount and 60 per cent as to frequency occurred
with west and northwest winds. The southern or coast type of low
pressure areas which produce heavy snows in southern New York seldom affect Lake Placid, the principal falls coming from shallow lows
moving eastward from the Lake Region.
A Measure of Atmosphere Stability for the Unsaturated State W i t h
Some Applications to W e a t h e r Analysis

By Louis P. HARRISON, U. S. Weather Bureau, Washington, D. C.
An expression is derived to give a measure of the stability of a parcel
of unsaturated air in an unsaturated atmosphere when moved vertically
from its own environment to another, under the assumptions that the
process is conservative, i. e., adiabatic and of fixed proportions of gaseous
constituents. In this it is found necessary to define what it is proposed
to call "virtual" potential temperature by analogy to "virtual" temperature, a function already used in aerological work.
Curves of "virtual" potential temperature and also potential temperature plotted against height are discussed for a week's aerological data
for the United States during August, 1931. If the author's interpretation of these curves is correct, cold and usually dry air can and does
intrude at various levels in the atmosphere into the original warmer air
over the stations in the form of wedges or relatively thin layers. This
intrusion produces an unstable layer of air encompassing the lower
interface of the wedge and a very stable layer or even an inversion of
temperature encompassing the upper interface of the wedge. Also the
sudden adiabatic compression of the air below the advancing wedge is
believed to produce a somewhat more stable condition in the lower air
than prevailed before the intrusion. These effects explain the presence
of inversions frequently observed over clouds, and explain how clouds
may develop from the carriage of air rich in water vapor from the base
of the unstable layer to the layer near the base of the stable region (or
inversion of temperature) encompassing the upper face of the wedge.
This may also explain the "trigger-action" sometimes invoked in
meteorology.
The data appear to show the existence in the upper air of incursions
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of Polar air far in advance of the so-called Bjerknes "cold front" at the
ground. This leads to a modified conception of the physical nature of
our large scale weather phenomena, the cyclone and anticyclone, along
which lines further developments are in embryo.
The World's Biggest Rain-Gauge.
The summit of Mount Waialeale, in
the Hawaiian Islands, is known as "Uncle Sam's dampest corner" on account of the enormous rainfall that occurs there, surpassing that of any
other place under the American flag, and possibly any other place in the
world. As this mountaintop is difficult of access, measurements of the
rainfall are made here only about once a year, the rain-gauge employed
for the purpose being designed to hold an entire year's rainfall.
The first gauge installed on the mountain, by the U. S. Geological
Survey, proved to be too small. In 1920 a larger one was installed by
the U. S. Weather Bureau. This gauge, which is the largest in the
world, has one interesting peculiarity besides its size. In an ordinary
rain-gauge, designed for daily readings, the rain falls into a funnelshaped receiver by which it is conducted into a narrow tube. By this
plan the depth of the water is magnified, in some definite proportion, in
order to facilitate reading. In designing the Hawaiian gauge the opposite plan was followed. The receiver was made of much smaller area
than the gauge proper, the proportions being such that the depth of
water collected in the gauge was only one-tenth of the actual rainfall.
The capacity of the gauge is 900 inches of actual rainfall, which is
about twice as much as occurs at this place in an average year.—C. F.
Talman, in Why the Weather? (S.S.)
Lightning Strikes Heart of Tree and Completely Strips Bark. Washington, Oct. (S.S.).—An unusual lightning stroke that completely denuded the bark and charred the heart of a large willow oak on Uncle
Sam's agricultural experimental farm near famous Arlington Cemetery
here was reported by Dr. W. J. Humphreys, meteorological physicist of
the United States Weather Bureau.
The tree was struck during an August storm and when the officials of
the experimental farm found that only superficial damage had been done
to but one upper limb of the tree while its 28-inch trunk had been split
and all its bark knocked off and some of it flung as far as a hundred feet,
they called into consultation Dr. Humphreys and Dr. L. B. Tuckerman
of the United States Bureau of Standards. These two physicists concluded that through some unusual circumstance the lightning followed
down the center of the trunk instead of running, as it usually does, along
the sap-conducting layer just under the bark.
The high tension
electrical discharge passing through the heart of the tree must have
suddenly generated enormous steam or gas pressure which caused the
violent explosion that mechanically stripped the trunk of all its bark,
and whose high temperature charred the wood along the path of the
discharge.
Dr. E. C. Crittenden, of the United States Bureau of Standards, reported a similar occurrence some years previously in a Maryland forest.
Weather and Transoceanic Flight.
The International Congress of
Transoceanic Aviators that met in Rome last May resolved itself into
two commissions; one for the discussion of the conditions of flight over
the South Atlantic and the other for the discussion of corresponding
conditions over the North Atlantic. The latter, of which Commander H.
C. Richardson, U.S.N, retired, was chairman, found that at present the
most feasible route for a commercial airline over the North Atlantic is
the one via Labrador, Greenland and Iceland. The report of the commission on the climatic and other features of this route is quoted as follows in the October Geographical Review:
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" W i t h existing equipment this route could be flown, as it affords intermediate stations at reasonable distances. It would be necessary, however, to establish complete meteorological and radio services and many
landing and maintenance facilities. A definite survey of each step
should first be made to determine the variation in route necessitated by
daily and seasonal changes in conditions. Attention is drawn to the f a c t
that during the summer f o g seldom extends f a r inland or over inland
waters and that generally when there is f o g on one coast of Iceland it is
clear on the other coast. This applies also to Greenland. It would be
necessary to have alternate landing fields in both countries and have
traffic directed by radio as circumstances required. It is considered that
all-year flying is possible over Greenland to Iceland but that difficulties
would be met in the f o r m of icing of machines and irregular, suddenly
changing strong winds on the North Sea section during the winter
months. It is considered that flying boats could land and take off f r o m
the deep snow on the Greenland plateau and that lake landings in the
northern areas would be possible except during two short seasons of the
year."—C. F. Talman, in Why the Weather? (S.S.)
T H E SMITHSONIAN INSTITUTION
Excerpt and notes f r o m the Annual Report, 1931 (Washington, 1932).
Report of the Astrophysical Observatory
By C. G. ABBOT, Director
The principal work accomplished has been the development of new
methods and the complete reduction of all solar-constant observations
made at the field stations since 1920. The results with accompanying text
and illustrations have been collected and sent to press as Volume V of
the Annals of the Observatory. Comparison of values shows that the
variation of the sun indicated by monthly mean values since 1920 is
determined with sufficient accuracy f o r all purposes. The probable error
of monthly means is less than 0.1 per cent. Solar changes found since
1920 range to 2.8 per cent. Daily observations are less satisfactory than
•monthly means, but improvements are proposed. An expedition is in
Southwest A f r i c a endeavoring to discover a site f o r a solar radiation
observatory equal to Montezuma, Chile. A new instrument f o r the
periodic analysis of solar and weather data is nearly completed.
On the whole the outcome of 10 years of intensive study of solar radiation, as brought together in the text of Volume V of the Annals of the
Observatory now in press, is very interesting. It encourages great hope
that the causes of weather may be traced in solar variation to such a
degree as to enable the skilled meteorologist to forecast principal
changes of weather f a r in advance.—Summary of Appendix 7, p. 124.
Twenty-five Years' Study of Solar Radiation
By C. G. ABBOT, Secretary, Smithsonian Institution
When Dr. Abbot and his associates found that solar radiation suddenly decreased about 10% in March, 1903, they believed that "the sun
is a variable star and that its fluctuations produce important weather
changes." A f t e r 25 years of study, they have evidence which seems to
show that the statement is true: comparison of solar radiation observations at the Mt. Montezuma station in Chile with temperature records at
several stations in the United States bear out the conclusions of Clayton
in 1917, and seem to show a direct relation between the solar variation
as recorded in Chile, and the temperatures recorded in the United States.
The temperature seems to lag slightly behind the sun, and definite per-
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iods of variation, of different length, but of regular occurrence, have
been found. (Pp. 175-198.)
Sun Spots and Radio Reception
By HARLAN T. STETSON, Director, Perkins Observatory,
Ohio Wesleyan University
Among all the fictitious correlations with sun spot activity, comes a
relation that is reliable—the increased activity of sun spots, by discharging increased numbers of electrons toward the earth, activates
increased electronic discharge in the upper air, producing the aurora
borealis. The sun spot, being a concentration of magnetic energy, directs
the electronic discharge occasionally exactly toward the earth, and causes
the discharge in the higher atmosphere, known as the aurora borealis.
(Pp. 215-228.)
Tree Rings and Their Relation to Solar Variations and
Chronolgy
By A. E. DOUGLASS, University of Arizona
The study of tree rings is related to meteorology, and especially climatology, in that, in recording the passage of years, these rings automatically register the general meteorological conditions of those years.
So accurate is this record that in comparison with actual weather records, rings have been positively identified and dated. By this means we
have a comparative record of the weather back to 1300 B.C. (Pp. 303312.)
Late Glacial Clay Chronology of North America
By ERNST ANTEVS, University of Stockholm
Similar to tree rings are the varve clays of glaciated regions. They
also date the sediment by the relative thickness and composition of the
two parts of the varve, and the relation of the whole to other varves.
These are in part the direct result of meteorological and climatological
conditions, which produce thick or thin varves, depending on rainfall,
temperature, or even wind.—E. M. Harwood.
A N E W SOLAR O B S E R V A T O R Y
With the abandonment of its solar observatory on Mount Brukkaros
in South West A f r i c a after five years' observations, the Smithsonian
Institution, through its secretary, Dr. C. G. Abbot, announces the establishment of an observatory on the summit of Mt. St. Katherine, in the
southern part of the Sinai desert.
The establishment of this station at least temporarily brings to a
successful close a long search f o r a suitable site f o r a solar radiation
observatory in the eastern hemisphere. Mt. Brukkaros proved to be too
hazy and windy, whereas the new site has the advantages of dry air, prevailing northerly winds ( f r o m the Mediterranean), and friendly neighbors, the monks of the monastery of St. Katherine, ten miles below.
Several conditions must be considered in the location of a solar observatory—it must be in a desert, where the atmosphere is nearly free from
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moisture, it must be at a considerable altitude, to avoid the dust of the
lower atmosphere, yet not be too windy, and it must be in a country of
settled political conditions. The ideal spot for these requirements is the
Smithsonian's station on Mt. Montezuma in the Atacama Desert of Chile.
Its other solar observatories are on Table Mt. in California, and at
Washington, D. C., where for a considerable period of time Dr. Abbot
and others have sudied solar activity.—Abstr. from Science, Oct. 28,
1932, p. 380.
Blue Hill Observatory has added solar radiation to its program. On
December 10, an Eppley pyrheliometer, an Eppley thermopile in tube,
and a photronic cell were set up and connected with recording Leeds
and Northrup potentiometers and a recording microammeter loaned by
Charles Engelhard, Inc. The tube is fitted with yellow and red filters
standardized at the Potsdam Observatory in Germany, for the International Solar Radiation Commission. A Smithsonian silver disk pyrheliometer is used as a standard for the record obtained in the tube.
NOTES

Weather conditions unfavorable for the flight of the adults retarded
the spread of the European corn borer during the past season, so that it
added little new territory to the infested area.—Science Service.
Washington, Sept.
(S.S.).—Grasshoppers, feared as an impending
plague at the beginning of this summer, failed to reach destructive numbers largely because of timely rains. So scientists of the U. S. Bureau
of Entomology informed Science Service. And in places where rain did
not stop them, baits of arsenic-poisoned bran served to hold them in
check.
Rains were effective in Iowa, South Dakota, Nebraska and Kansas.
They fell most heavily during early summer, when the hoppers were just
emerging from the eggs or were crawling about in their youngest
growth stages. The rains either battered and drowned them outright,
or encouraged the growth of parasitic fungi which killed them, or caused
such rank growth of wild plants that there was food for them outside
the cultivated fields.
Rains were less abundant in Minnesota and North Dakota, but here
the people were awake to the danger, and got in their poison campaign
in time.
A torrential downpour of 8.06 inches of rain in 24 hours at Lexington,
Ky., on August 1-2, 1932, is reported by Geo. B. Wurtz, Official in Charge
of the local Weather Bureau Office. Mr. Wurtz's tabulation shows that
2.27 inches fell in one hour, 4.10 inches in two hours, and 6.17 inches in
three hours, beginning with 3.47 a. m. of August 2. The previous record
for a 24-hour rain at Lexington is 5.50 inches.
Shipboard Weather Maps. Suppose you are crossing the Atlantic on
board the "Duchess of York," one of the big liners of the Canadian
Pacific. The wind freshens to a gale. You note its force and direction,
but you tell yourself that, being in midocean and hence far away from
weather maps, you have no means of finding out "whence it cometh and
whither it goeth." If, however, you should be permitted access to the
chart room, you would discover posted on the wall a big map of the
meteorological conditions then prevailing over the whole North Atlantic
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