BULLETIN
OF

THE

AMERICAN METEOROLOGICAL SOCIETY
Entered as second class matter at the Post Office, Worcester, Massachusetts,
Act of Aug. 24, 1912. Issued monthly except July and August.

under

Annual subscription, $2.00; single copies, 20c. Address all communications to
ROBERT G. STONE, Editor
Blue Hill Observatory, Harvard University
Milton, Mass., U. S. A.
Vol.

17

OCTOBER,
CLIMATE

With

Special R e f e r e n c e to H e a t ,

AND

No.

10

DISEASE

Humidity,

Seasonal
By

1936

Sunlight,

Heliotherapy

and

Influence

GUY HINSDALE,

M.D.

Medical Director, White Sulphur Springs, West Virginia; lately president
of the American Clinical and Climatological Association; member of the
American Meteorological Society; Fellow of the Royal Society of Medicine;
member of the International Society of Medical Hydrology; etc.
(MS received May 29, 1936)

PREFACE
Interest in meteorology was never as when sudden death follows sunat a higher peak than at the present stroke or freezing when the hot or
time. The service rendered by govern- cold waves sweep our country. Other
mental agencies the world over is diseases, such as nephritis, no doubt
greatly appreciated by all classes, show a response to climatic effects but
particularly those engaged in agricul- the onset is slow and the final outture, transportation by land, by water come often long delayed. Pneumonia
and by air, and especially by those and influenza and the diarrhea of
concerned with health and its preserva- children sho\^ a strong seasonal inflution. To a large extent climate, which ence; and for two thousand years the
is the resultant of meteorologic fac- effect of climate on pulmonary tubertors, is beyond our control; but some culosis, consumption as we used to call
can choose a climate better suited to it, has been well recognized. The great
their need and others can modify to influence of changes in barometric
some extent the microclimate of their pressure, winds and rainfall can, we
homes, their offices and shops, their regret, only be briefly mentioned here.
hospitals, churches and even their
The influence of climate on man has
trains as they course above or below been well studied by American physithe ground.
cians, and many of the best contribuThe effect of climate on disease, as
tions have been made by members of
a causative agent or as a remedy, can
the American Clinical and Climabe discussed here in only a limited
1
Among these
way, but we may refer to a few affec- tological Association.
are
S.
E.
Solly,
whose
book2 is a
tions in which heat and cold, high
humidity and its counterpart, excesJSee the annual Trans, of the Amer. Climat.
sive dryness and sunshine play a part.
Assn.
Some of these effects are spectacular,
2Handbook of Medical Climatology, 1897.
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classic, and the late Dr. Carroll E.
Edson, some of whose observations
are included in Chapter I and represents forty years of study and practice in this important field. Both Solly
and Edson lived and worked in Colorado. Both were presidents of the
American Climatological Association.
The Greeks, as usual, had a name
for all things in heaven and earth.
The word fxerewpo^ means "high in the
air" and tcXt^a is from KXtvetv denoting the supposed slope of the earth on
which are the various zones from the
equator to the polar regions. Though
closely interrelated with climatology,
meteorology has more to deal with the
explanation of various atmospheric
phenomena by known physical laws
and the discovery of the causes underlying the successions of atmospheric
processes. It deals largely in theory
of processes while climatology is more
descriptive in character and aims to
present as graphic a picture as possible of the way in which all atmospheric phenomena work together [i.e.,
average up] at any place on the
earth's surface.3 It is a subject of
great human interest. We may find
in it the reason for health or illness;
its variations may affect our food and
drink and the comfort, possibly the
existence, of all living things.
Our government very early saw the
need for systematic studies of weather
and climate and their relation to
health, and on May 2, 1814, an order
made it a part of the duties of United
States Army surgeons to make official
observations and to keep a diary of
the weather. One such journal, kept
at Cambridge, Mass., is dated July,
1816.
3 It
aften
place
tion,

should be noted that medical men have
regarded the total environment of a
as its "climate/' thus including vegetasoils, and social conditions—Ed.

In approving the order, General
Joseph Lovell, the Surgeon-General,
said that "every physician who makes
a science of his profession or arrives
at eminence in it will keep a journal
of this nature upon disease, especially
epidemics. Every surgeon should be
furnished with a good thermometer
and, in addition to a diary of the
weather, should note everything relative to the topography of his station,
the climate, complaints prevalent in
the vicinity, etc., that may tend to
discover the causes of disease, to the
promotion of health, and the improvement of medical science."
The first volume of the meteorological observations by the Army
Medical Department, covering the
years 1822-1825, inclusive, was published in 1826. One purpose of this
publication was to stimulate the study
of the question, then under discussion,
whether there is any progressive
change in the climate of any portion
of the country, and, if there is, how
it is related to settlement and cultivation, a problem that has not yet
been solved in all its details. One of
the most important climatic generalizations thus obtained was the fact
that near large bodies of water the
climate is more equable than it is far
inland.
Acknowledgments are made to Prof.
C. F. Brooks, Secretary of the American Meteorological Society, for reading the manuscript and for aid in
presenting this subject so as to correlate meteorological and climatological
facts, thereby stimulating others to
apply them to the study and proper
treatment of disease.
Guy Hinsdale, M.D.
White Sulphur Springs, West Va.
May, 1936.
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CHAPTER

I

T h e Relation of C l i m a t e to

Disease

Slightly edited from a draft of a nearly finished paper left by the late
CARROLL EVERETT E D S O N , * A.M., M.D., of Denver, Colorado.
matical papers on the winds, which
A brief glance over the story of
are among the foundation stones of
our developing knowledge of climate
and disease will explain the chang- the physics of modern meteorology.
ing views of its importance and their The publication of the Quarterly Jourrelations as to cause and effect. nal of the Royal Meteorological SoThese views have been bounded by ciety began in 1850. In 1851, the
our knowledge of medicine in other Smithsonian Institution began the
respects and have been influenced compilation of its weather maps,
by the intellectual atmosphere of the which were published from 1853.
time.
In the same year Glaisher in EngThe middle of the last century land issued his first weather maps
marked a dividing line between the so soon as the telegraph enabled the
older and the new knowledge in preparation of maps of sufficient
climatic medicine. In 1854,4 there extent. In 1854,4 Le Verrier started
was published posthumously the sec- the movement for an international
ond volume of Daniel Drake's monu- bureau of telegraphic meteorology.
mental book, "A Systematic Treatise
Already in 1842, Espy had been
on the Principal Diseases of the In- appointed meteorologist to the United
terior Valley of North America." States Government and, most inThe first volume, issued in 1850, was teresting from the point of view of
a wonderful encyclopedia of topog- the relations now being considered,
raphy, hydrography, climate and was attached to the Surgeon Genmeteorology, the plants, animals and
eral's Office of the United States
population of the Mississippi val- Army. Dr. Samuel Forry had just
ley. The second volume describes issued his interesting volume endiseases with an astounding mass of
titled, "Climate of the United States
statistics of incidence and mortality. and its Endemic Influences based
They remind one of Hippocrates'
chiefly on the records of the Medi"Airs, Waters and Places." Drake's cal Department and Adjutant Genvolumes, while they reflect the in- eral's Office, U. S. Army."
fluence of Louis' statistical method
In 1862, Dr. ^enry I. Bowditch,
in the study of medicine, an influence
of Massachusetts, made a report on
which was to continue for years "Soil Moisture as a Prominent Eleafterwards, nevertheless belong to ment in the Production of Tubercuan era when disease was an entity lar Disease." This study was reand relate to climate geographi- markable for its thoroughness, forecally, which was the Hippocratic shadowing much of the coming
view.
knowledge of contagion and transIn 1854,4 William Ferrel had be- mission and the clinical aspects of
gun the publication of his mathe- consumption.
*Born Oct. 14, 1866, at Roxbury, Mass.;
Although these events seem undied Jan. 28, 1930, at Denver Colo. Cf. BULL.
related, they are typical of the turnA M . METL. SOC., J u n e - J u l y , 1 9 3 0 , v o l . 11, p .
137.
ing point in climatic study; the es4This paper was being prepared with a partablishment of collecting and difticular audience in view, to whom the date
1854 had a certain historical significance.—
fusing exact data upon common
C. F. B.
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measurement of atmospheric conditions of temperature, humidity and
pressure; of sunshine, cloudiness, of
precipitation, or of wind, upon which
alone can any real comparison of
various climates be based.
What has been the change in our
conception of the relation of climate
to disease; to health; to its medical
aspect, to use a very general and all
embracing term? It is manifestly
impossible to go into any detailed
history of popular or professional
ideas on this relation. It would be
a task as long and as interesting a
tale as the history of the views on
meteorology.
It would take the
brilliant and scholarly pen of Sir
Napier Shaw to present it adequately.
Indeed climatology, as we understand the word today, is but a descriptive fragment of that knowledge
of which meteorology is the physical explanation.
Many of the old observations on
weather carry with them implications
of the effect on animals and man—an
application of meteorologic fact and
fancy to the welfare of themselves
and their possessions: in weather an
attempt at forecasting; and in medicine an avoidance of disease or, in the
inability to do this, an explanation
of the unavoidable.
Two lines of thought characterize
these conceptions of the relation of
climate and disease from the time of
Hippocrates. One may briefly call
them causal; and the geographic and
therapeutic.
Of the belief in causal relationship
of meteorologic etiology we have two
instances which retain their origin
in the names we still use, malaria, a
distinctly atmospheric term, and influenza, which carries its meteorologic,
if not astrologic, significance.
With the progress in medical knowledge and the determination of speci-

fic infecting agents in disease, climatic etiology has gradually disappeared from medical literature. It
is now considered only as climatic
factors are known to control or affect
wholly or in part the conditions of
life and distribution of the true infecting agents or their biologic vectors, insect or other.
But in the erasure of our belief in
climate as a cause of disease, we
must remember that it is the theory—
the explanation—which may be erroneous.
Not all the observations
on which they were based were false
or even useless. Indeed, the practical application was not infrequently
of real benefit.
The influence which starts a pandemic of world-encircling devastation
is yet unknown. When we know the
agent and its history we may have a
new name, or may, as with malaria,
retain the old title in memory of old
unhappy times and a historical sense
of continuity.
We do not now speak so often of
tropical diseases but of disease in
tropical regions—obviously quite a
different statement. Even this classification is losing its significance as
we appreciate that mere parallels of
latitude do not define climate, and
learn that many diseases are geographic by accident.
No better example of the changed
conditions which modern medical
knowledge and its application to hygiene have brought about in our
estimation of tropical climate as a
cause of disease can be cited than the
experience of the Panama Canal Zone.
The original high mortality has been
reduced below that of many North
American cities.
This geographic association is one
of the oldest in climatic therapy. The
prevalence or absence of this or that
type of disease, the observed or
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fancied physical and mental characteristics of the dwellers in other
places, was associated with the climate
and by an easy process of thinking
was converted to a therapeutic indication.
It is a curious coincidence that
many of the earlier curative views of
climate centered in a search for
warmth,—possibly a transmitted urge
of man's struggle for shelter and
physical comfort. Forry's volume was
written with the distinct purpose of
establishing the value of the warm,
moist climates of our Gulf states for
respiratory disease. To turn to healing away from where the ills began
has always been the easy and obvious way of escape toward recovery.
"Are not Abana and Pharpar
better than all the waters of
Israel?"
And so down through all the years
has come a flood of literature absolutely unreadable from its volume,
dealing with the curative value of
individual places based on climatic
qualities more or less closely observed.
The eighteenth century brought its
train of chemical discoveries and the
early nineteenth was the era of astute clinical observers who here and
there foreshadowed much of our nearest point of view; and yet medical
climatology in 1854 was practically
as Hippocrates knew it—general and
indefinite.
What is the change that has taken
place since then and what is our present conception? We have shown that
meteorology as an exact science has
developed with the statistical accumulation of facts sufficient on which to
base a true physics of the atmosphere ;
even this study is yet in its beginning. Aviation has brought a demand for an increased knowledge of
vertical meteorology. With the accumulation of comparable statistics of

weather conditions over the whole
world descriptive climatology has
reached a scientific status.
In the field of medicine our attitude toward climate has become physiological and not geographical. We no
longer look on climate as having a
specific effect, here on this disease
and there on some other ailment. The
clinical benefits noted by astute observers are no longer accepted without question. During fifty years confidence has grown into scepticism regarding the use of climate. But all
through the conflicting arguments
there has run the thread of clinically
observed benefits, of undeniable facts
which can hardly be waved aside because they are not yet explainable by
statistics or laboratory mathematics.
The whole story of therapeutics has
shown this; digitalis helped many before our modern explanation revealed
the exact seat and method of its action.
So with climate, an appreciation of
its action from a physiologic point of
view has swept away much of the
blinding mist and mirage of fifty years
ago. But because we do not believe
all we did, we need not deny all our
former or our present experience. We
may not read the older writers who
know not modern physics or biochemistry; but if we did we might possibly learn some useful things which
have failed to be remembered in the
vast confusion of modern knowledge.
Possibly all such discussion would
be futile, but for one clinical fact.
There is a demand constantly made
upon us for information—our patients
still come for counsel and advice as
to climate. They still ask as to the
possible or probable benefits to be obtained by change of climate because
of actual or threatened impairment of
health; what risks, if any, they or
their family may run if in the de-
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mands of business or pleasure they
move to a radically different clime.
The expansion of our trade relations over the entire world is bringing to an increasing number of employees—not only of young men but
of executives of experience—the opportunity or need of living abroad,
often in regions of quite varied climatic surroundings. Here, one in the
Andes in mining or metallurgical
work, in a rarified atmosphere and a
region of great aridity. Another in
the steaming lowlands of the Venezuelan coast. In the latter case the
man has a wife who has a more than
suspicious pulmonary lesion and children with such an inheritance. What
risks do each take? What jeopardy
does he expose them to if he keeps
his family together? It is a comparatively new phase of medical
problem in the United States but it
has long faced the British residing in
India.
An increasing attention to the early
evidence of disease or, more important, degenerative changes, brings the
question of possible arrest, or at least
retardation, of such processes. The
stress of modern life brings to evidence possibly earlier than formerly
cardiovascular and renal changes; but
the same conditions have enabled
others earlier in life to make their
home where they choose. Pleasure,
interest and comfort usually dictate.
Can another patient with a family history of early death from respiratory disease escape a similar fate
by removing from the former climate
of his ancestors to a different one,
and to what kind of climate should he
flee? We must give some reply to
such inquiries and I believe we can
answer them more rationally and
with greater likelihood of being correct in our advice now than formerly
when our knowledge was gained solely

from vague assumptions. I believe,
too, we can answer them both on the
basis of physiologic interpretation
better than a few years ago when a
climatic nihilism closed most eyes
even to the results recognized by experience.
There are three components, the
appraisal of which can alone give an
approach to a decision of real value:
—the character of the climate and
its weather changes in various parts
of the world or the country; the
physiologic demands of the meteorologic component factors upon the
human organism; and the ability of
the individual patient to meet these
demands. These are the factors involved in acclimatization.
The therapeutic problem consists
in this: In a given case of disease can
the stress which the disease process
puts upon the economy be lessened
in any way by a change in the climatic surroundings? If so, where can
such a different combination of atmospheric factors be found, and is the
patient likely to meet the new or
changed conditions? As our ancestors used to say, "Will he respond to
the treatment?" In those happy days
of confident empiricism it was up to
the patient to respond.
It is obvious that man can live in
any climate, that no climate is specific. It does not follow that he can
live as easily in one climate as another, or because there is no specific
climate that there is no effect from
climate. It is one factor in man's
life from which he has no escape,
the atmospheric medium in which he
passes his existence. Wherever he
lives he must meet the changing state
of sun, of temperature, of moisture,
of wrind. The air he breathes, its
qualities, its pressure, are as much
a part of his biologic life as the chemistry of his body.
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Biologically man lives and carries
on his cellular activity in a fluid
medium. Modern biologic chemistry
is showing us more wonderfully each
day how sensitive these processes are
to almost infinitesimal changes in
chemical balance of acid or alkaline
tension of body fluids.
As man's cellular life is carried on
in a fluid medium so his corporate
existence is passed in an atmospheric
surrounding. As the cell activity is
sensitive to fine chemical changes in
the fluid media, so the body as a whole
must respond to physical changes in
the external surroundings.
The ability to meet these changes,
great and small, constantly varying,
and yet keep a physiological balance
steady under all but exceptional circumstances, is one of the physiologic
wonders which we overlook in our too
ready acceptance of external things.
The balance is maintained largely by
physiologic processes, vasomotor and
other regulative response. That these
processes are aided, augmented or lessened in their activity by the inventions of civilization, clothing, shelter,
artificial heating, does not alter the
fact that at last it is the body mechanism which must determine the response.
Climate is the average condition of
the meteorologic state prevailing in
any locality—the resultant of the
factors of temperature, barometric
pressure, humidity and precipitation;
sunshine and clouds; direction and
velocity of the usual winds; in general, the atmospheric conditions as
modified by geographic position.
Of these meteorologic factors, temperature is the one embodying all the
others. It varies with latitude, which
affects the amount of insolation
throughout the year. It depends on
altitude, with a diminution of about
1° F for each 300 feet; and especially

is it affected by the geographic relation of land and water bodies. The
specific heat of water is so much
greater—five times that of land—that
the ocean or any sea warms slowly
under the summer sun and cools
slowly, giving off its heat gradually
to the air above it.
Marine climates, then, are equable in
that the range of temperature is less
than on land. Continental climates,
though the mean for the year might
be similar, have greater extremes of
heat in summer and cold in winter.
Sunshine.—The amount of sunshine
at a given latitude depends on the
clearness of the atmosphere, the absence of cloud or dust. The amount
of the humidity and the dust determine the proportions of the varying
light waves which are transmitted to
the earth and the degree to which
heat is lost to the earth's surface by
radiation through the lower layers of
the air.
It is not always appreciated that a
cold climate with perhaps the same
relative humidity is actually dryer
than a warm one. Physiologically this
is of some importance. As the amount
of evaporation from water or moist
surface depends upon the vapor pressure, a renewal of this contact layer
by wind increases the amount of
evaporation possible over a given territory. The latent heat of evaporation cools the surrounding air. The
higher the relative humidity, i.e., the
nearer the saturation point, the less
is the fall of temperature required to
give a heavy dew. In the case of
air at 68° F if saturated with 17
grams of water per cubic meter a fall
of 1° will result in some precipitation.
The same air if only of 70% relative humidity must fall 10° before any
condensation. At sea, at the seashore and in all warm, moist climates
the wetting of all exposed surfaces
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greatly interferes with the possibility or comfort of sleeping out of doors
in such a region. However, coastal
stations vary very much as regards
dampness.5
Rainfall depends upon the amount
of water vapor available for the atmosphere, upon conditions for condensation. Warm air rising expands
and cools till at a level where space at
the temperature will no longer hold
all the water vapor condensation occurs. The occurrence of cold air currents meeting warm, moist ones may
give rise to such condensation, visible
as cloud, or recorded as rain.
Wind is the result of a difference
in barometric pressure caused ultimately by the differences in the temperature of the air. There are permanent winds as the great trades,
the periodic winds of the great cyclonic areas, which travel from west
to east across the continent and constitute the chief factor in the variations of our weather.
There are diurnal winds, as the offshore and the sea breeze at the coast;
or in the mountains the up and down
valley winds from ascending currents of warm air and counter descending currents of cold air.
The record of the diurnal, the
monthly and the annual measurements of these components gives the
picture of the climate. The mean,
the extremes both high and low, the
frequency of such extremes, record
the equalibility or the variability of
the climate.
The more complete
these tables the more accurate the
picture we obtain.
What is the physiological effect of
these components, how are they of
5See
Guy Hinsdale: The Climate of New
England, Trans. Amer. Climatological Assn.,
Vol. X V I I , 1901 ; also W . M. Davis, L. G.
Schultz and R. DeC. Ward: Investigation of
the Sea Breeze, Annals Astron. Obsy. Harvard
Coll., Vol 21, Pt. II, 1890, pp. 215-263, 1888
and 1889.

medical interest?
The barometric
pressure, the measure of the weight
of the air column, is meteorologically
most important. Medically it is simply the measure of air pressure with
altitude or the advent of cyclonic or
anticyclonie areas; or a scale of differences in density of dry vs moist
or cold vs heated air.
Heat from the body is lost by radiation, by condensation, by convection and by evaporation. Dry air is
a poor conducting medium, but a good
medium for radiation. Moist air, on
the other hand, hinders radiation and
assists conduction. So long as the
surrounding air is cooler, the body
loses temperature to it by radiation;
as the two temperatures approach
each other, the loss lessens and without the aid to cooling afforded by
evaporation the body temperature
begins to rise. So soon as the air
has a higher temperature than the
body it would begin to add to the
temperature of the body and, but for
perspiration and evaporation from
the lungs, life would soon cease.
Moist air not only lessens loss by
radiation but also greatly hinders
evaporation. The more nearly the
vapor pressure approaches the saturation point at body temperature, the
less opportunity for cooling. Heat
becomes oppressive, heat exchange is
interefered with. If this layer of air
next to the body so nearly saturated
is moved away by fan or breeze, the
air though still humid is still bearable.
Warm air favors a lower body
metabolism, lowers oxygen exchange,
brings about a better distribution of
peripheral cutaneous circulation. It
favors lowering of the blood pressure
from the preceding level. If the heat
is excessive or long continued there is
letting down of energy and of nervous, mental and muscular tone.
Cold has a contrary effect.
It
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stimulates metabolism, increases oxidation and has a generally beneficial
effect. If dry, it is well borne, for
radiation can be guarded against by
clothing. Dampness increases its conducting loss, which is still further
heightened by wind which brings
more cold and damp to the already
chilled surface of the body.
Undue loss from moderate or even
sharp cold is met by a quick contraction of the cutaneous vessels with a
retention of the blood in the interior.
Cold, damp air, however, fails of this
stimulating contraction and the loss
by conduction sends the chilled blood
back through the venous system to
the interior of the body. "One is
chilled to the bone." The difference
in record between the dry bulb and
the wet bulb, or the difference between the air temperature and the
sensible temperature, or the temperature which we feel, is important from
a medical point of view.
Effective
temperature.—Ellsworth
Huntington in his "Climate and
Civilization" and the experimental
work of Benedict and others have
established a measure of the heat and
humidity of the air which is known
as the "effective temperature."6 The
temperature range of 68° to 77° with
a humidity of 45 to 60% has been
found not only the most comfortable
to the majority of persons, but has
been established as the range in
factory and school ventilation most
conducive to work without fatigue
and its attendant lowering of efficiency and avoidable accident. This
range, too, Huntington found to be
that of the more efficient, more active
and creative races.
Precipitation—The total amount of
precipitation during the year to some
extent determines the humidity but
it is not always parallel owing to

differences in the soil and the rapidity of run-off. The even distribution of precipitation in small rains
or in seasonal superabundance with
long, dry spells is of great importance. If it comes largely in winter
as snow it gives a reflecting surface
to the ground, increasing the solar
radiation in the lower layer, so that
in sheltered mountain resorts like
Davos the heat of the full sunlight
may be too great to sit in if there
is no air in motion, though the temperature of the air in the shade is
6Heberden
in 1826 first pointed out that
sensible cold depends on rate of heat loss
from the skin and suggested the rate of cooling of a thermometer as its measure; since
then many means of measuring sensible temperature as some cooling or evaporating power
of the air have been put forward, of which
the "effective temperature'' is but one. "Effective temperature" is not a real temperature
but an arbitrary single composite index of
degree of cold or warmth felt by the body
in response to temperature, humidity and
wind—thus an air condition has an effective
temperature of 65° when it induces a sensation of warmth like that experienced in "still
air" (in practice something less than 25 f t / m )
of 65° F saturated with moisture.
For use
of air-conditioning and heating and ventilating
engineers, average scales of "effective temperature" have been evaluated by testing subjects in chambers under given controlled conditions, and from them nomogram charts on
which the "comfort zone" is marked off have
been prepared (see explanation and example
illustrated in the June-July, 1935, BULLETIN,
pp. 160-162).
While in that way "effective
temperature" is widely and successfully used
for practical purposes in America, it remains
an empirical procedure unadapted to evaluating
comfort outdoors from the data ordinarily observed by meteorological and climatological
stations. In Europe, on the other hand, _ the
"cooling power" as read by the kata (skin)thermometer of Dr. Leonard Hill ( C f . Mo.
Wea. Rev., Oct., 1925, pp. 423-37) or better
still by the Frigorimeter of Dr. Dorno of
Davos (Cf., Mo. Wea. Rev., Feb. 1926, pp.
39-43) are widely used, and attempts are being made to evaluate such readings in terms
of the commonly observed meteorological elements (temp., humidity, wind, solar radiation). But neither the "cooling power" nor
the similar "dessicating power"
(Knoche),
any more than the "effective temperature," is
in itself an accurate and feasible measure of
comfort or sensible temperature outdoors
(though they serve some practical purposes
within limits), because some significant factors both atmospheric and physiological or
psychological are not taken into account by
them. Yet where rough comparisons of mean
values suffice, as in climatic and geographical
studies, these indices can still be of value so
long as their meanings and limitations are
clearly understood.—Editor.
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cold and sun is characteristic of a
below freezing. This combination of
cold, dry air, a clear sky and absence
of wind. Of course, showers in summer have a cooling effect on the atmosphere. The duration of sunshine

is also affected by cloudiness, by the
presence of mountain ranges and by
whether the station is situated on a
slope or at the bottom of a valley
and the direction and depth of that
valley.

P R O C E E D I N G S OF T H E W A S H I N G T O N M E E T I N G , A P R I L 29,

1936

Weather Bureau, Washington
The spring meeting of the Society the Bureau of Standards in cooperaheld at the Central Office of the tion with the Weather Bureau had
Weather Bureau on April 29th was been arranged as the closing feature
attended by about 75 members and of the morning session, but the extheir friends. Seven papers on live periment failed because of damage to
topics were presented together with the instrument when the balloon
two informal discussions not on the which carried it was being released,
The afternoon session was begun
regular program.
The meeting was called to order at with an informal discussion by W. R.
10:30 a.m. by President Kincer who Blair on radio-sounding balloon equipwelcomed the members on behalf of ment, and papers were presented by
the Society and the Weather Bureau. B. Haurwitz, University of Toronto;
W. E. Knowles Middleton of the H. Wexler, Weather Bureau, WashMeteorological Service of Canada, ington and C.-G. Rossby, MassachuToronto, presented the first paper, setts Institute of Technology.
At the close of the meeting, the
which he had prepared with the collaboration of F. Graham Miller. Mr. President expressed informal thanks
Middleton extended the greetings of to Mr. Gregg, Chief of the Weather
Mr. Patterson, director of the Cana- Bureau and to the Weather Bureau
dian Service. The program of the in general for providing facilities for
morning session included papers by the meeting, and thanks were also
S. Pagliuca, Blue Hill Observatory; extended to the local committee in
Louis H. Bean, Economic Adviser to charge of the program, H. R. Byers,
the Secretary of Agriculture, Wash- R. H. Weightman and I. R. Tanneington; K. 0. Lange, Blue Hill Ob- hill. Appreciation of the apple blosservatory; and an informal discussion soms furnished by Mr. Kadel to decby L. F. Curtiss, Bureau of Stan- orate the room was voted.
dards, Washington.
Abstracts of
Dr. W. J. Humphreys reported on a
these papers as well as those pre- resolution submitted to the Society
sented at the afternoon session ap- through the Committee on Resolutions,
pear in succeeding pages of this consisting of Dr. Humphreys and Dr.
BULLETIN.
H. H. Kimball. The resolution, which
was unanimously adopted, is as folA demonstration by Dr. Curtiss of
the radio meteorograph developed by lows:
B y DR. H . R . BYERS, U . S .

Resolution A d o p t e d by T h e American Meteorological
D . C., April 2 9 , 1 9 3 6

WHEREAS radiation processes in
the atmosphere are of great meteorological importance, and
WHEREAS the determination of

Society,

Washington,

the water vapor absorption spectrum
is essential to the understanding of
these processes, and
WHEREAS no work on this im-
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