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We talk of the importance of the sea for
innumerable uses, but the truth is that the sea
is so little explored and its magnificently complex
processes so poorly understood that we have been
unable to utilize it for much of anything, other than
the same uses to which it has historically been put.

The recovery of food and minerals, the im-
provement of marine transportation, better na-
tional defense, improved forecasts, and all the
other ways in which the sea will be utilized can-
not be effectively realized until the basic explo-
ration, description, and understanding have been
accomplished. This fact is so simple and so basic
that it has been almost completely overlooked
in the rush to glamorize the eventual benefits to
accrue to man from the sea. Exploring, describing,
and understanding are perhaps less exciting in
some ways than commerce, weather, food, min-
erals, and defense, but they are the sine qua non
of all man’s efforts to reap the harvest of the seas.

One hears a lot of talk about marine ecol-
ogy—the study of the interrelationship of marine
organisms, their life cycles, their eating habits,
even the number of vertebrae in their backbones,
but we know very little about the environmental
variations to which they are subjected. You can
detail their comings and goings with great pre-
cision, but to know “why” you must know what
changes are taking place in the world they live in.
How does the visibility vary, how does the tem-
perature of the water vary? What sort of current
regime is in the area and how does it vary? Do
the dissolved oxygen, salinity, or nutrient material
vary with time, and if so how do the organisms re-
act to these changes? We talk a great deal about
ecology and tend to neglect the environmental
half.

Pollution and pollution control are fast be-
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In plain language.....

coming the watchwords for the seventies. Man
eyes the sea and its estuaries as convenient
places to get rid of the wastes he creates on land.
And in fact it may be that one of the great re-
sources of the sea is that it is just this. But we do
not know.

We want to protect our beaches and im-
prove our harbors, we want to dispose of the
cooling waters from our coastal power plants, we
want to fish and play in the nearshore waters, we
want to harvest fish commercially in our offshore
waters and our rivers and estuaries, we want to
launch our pleasure boats, to build our marinas, to
develop our coastal lands for living and for in-
dustry, we want to build causeways to our off-
shore islands, we want to set aside coastal pre-
serves and maintain our navigable waters. But to
do these things intelligently, we must first explore,
describe, and understand the entire nearshore and
estuarine regime. This we have not done.

Let us stop kidding ourselves that we can
just go to sea and harvest its resources. It is ab-
solutely essential that our approach to utilizing
marine resources be comparable to that for
harvesting our resources on land. First we must
do the mapping and description and understand-
ing or the attempts at the harvesting will continue
to be the hit-or-miss, catch-as-catch-can, ap-
proach we have used to date.

Once we know our marine environment
better, this information must be conveyed to the
decision makers, so that environmental judgments
can be made on the basis of fact rather than on
emotionalism, financial pressure, political in-
fluence, and the other grounds on which decisions
are so often made in the absence of facts.

Then, at last, we may be in a position to
practice what we preach. o
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Hurricanes

Alma was queen for a day—for less than 24 hours on
May 20 and 21, when the tropical storm blossomed briefly into
a hurricane and thus became the second hurricane in this
century to develop in the Atlantic, Caribbean, or Gulf of
Mexico before the first of June.

An improved hurricane warning system and an intensive
modification effort were ready for the precipitate 1970 season.

The new aids available to the Weather Bureau’s National
Hurricane Center include timely photographs from NASA’s
Applications Technology Satellites, an improved pattern for
aircraft storm reconnaissance, and a computer program to
identify the coastal area most likely to be affected by a given
storm.

Project Stormfury—the ESSA/Navy hurricane research
and modification program—will attempt to seed hurricanes
massively and repeatedly, to learn whether the force of these
storms can be diminished. The Project’s major goal this season
is to repeat the eyewall-seeding experiments conducted in 1969,
in the hope of confirming the results. Other experiments
planned for the 1970 season include seeding of hurricane rain-
bands and rain sectors, and continuation of experiments on
lines of tropical cumulus clouds not associated with hurricanes.

Project Stormfury’s 1970 season will open July 23 after
a “dry-run” rehearsal by participating aircraft from the Re-
search Flight Facility, the Navy, and the Air Force. Thereafter,
Stormfury scientists, planes, and flight crews will be on 48-hour
alert for hurricane seeding through October 31.

Experiments will be conducted on storms in the south-
western Atlantic, the Caribbean, and the Gulf of Mexico, when
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Battling the
Big Ones

the probability is small—10 percent or less—that the hurricane
center will come within 50 miles of a populated area during
the ensuing 24 hours. The 24-hour period gives Project aircraft
ample time to measure the effects of seeding before they are
obscured by the proximity to land.

In 1969, on August 18 and again on August 20, Hurricane
Debbie was seeded five times during an eight-hour period.
These were the first such experiments conducted since 1961
and 1963, and the first ever to seed a storm more than once
per day.

On August 18, Debbie was a mature hurricane with maxi-
mum winds exceeding 100 knots, located about 650 nautical
miles east-northeast of Puerto Rico and moving toward the
west-northwest.

Waiting for Debbie at Roosevelt Roads Naval Air Station,
Puerto Rico, were 13 Project Stormfury planes—nine from the
Navy, two from ESSA, and two from the Air Force. Debbie
appeared to be an ideal subject for the Stormfury hurricane
seeding experiment, except that the distance from Puerto Rico
was an extreme range for heavily instrumented weather aircraft.

With the 13 available aircraft, 14 flights were made. Of
these, five carried the pyrotechnics to seed the hurricane, and
ten monitored the storm for changes in structure and intensity,
from four hours before the first seeding until six hours after
the last seeding.

In the two earlier experiments in 1961 and 1963, seeding
began directly at the eyewall with a single line of 80 large
canisters of silver iodide dropped into the hurricane. In 1969,
the seeding aircratt—a U.S. Navy A-6 Intruder flying at an



Hurricane Debbie, with eye clearly visible at left center of picture, photographed by ESSA 9 satellite.

altitude of 33,000 feet—penetrated the eyewall to the area of
maximum winds before starting to seed. Then, 208 smaller but
more efficient silver iodide generators were dropped on a line
extending across the outer wall and into the adjacent rainbands
which help to fuel the storm. Each of the five seeding runs
lasted two to three minutes, covering a path 14 to 20 nautical
miles in length.

The seeded storm was monitored by specially instrumented
planes at several levels from 1000 to 37,000 feet. Flying at
12,000 feet, the two DC-6 aircraft of ESSA’s Research Flight
Facility made repeated passes across the storm. In previous
mature hurricanes, winds at the 12,000-foot level have been
about 95 percent as strong as those near the surface.

Before the first seeding on August 18, maximum winds
at 12,000 feet were 98 knots. After the second seeding, and
again after the third, measured winds showed a decrease in
intensity. Five hours after the fifth seeding, they were 68 knots—
31 percent less than before the experiment began.

There was no seeding on August 19, and the hurricane
reintensified. On August 20, the storm had a double eye, an
unusual structure in hurricanes and complicated to handle with
present seeding techniques. However, maximum wind speed
at 12,000 feet before the first seeding was 99 knots, and after
the final seeding it had dropped 15 percent, to 84 knots.

According to the theory on which these experiments are
based, injection of silver iodide just outside the storm’s ring of
maximum winds sets in motion a series of changes which
cause the tremendous forces within the hurricane to work
against each other. The silver iodide particles provide freezing

nuclei for the large quantities of water that exist within the
storm at temperatures far below freezing. As the supercooled
water is converted to ice, the freezing process releases heat
energy into the storm system. Heat added in the proper sector of
a hurricane should lower atmospheric pressure in the area next
to the storm’s low-pressure center. When the pressure differences
within the hurricane are diminished, the strongest winds should
weaken, and the energy formerly concentrated
storm’s center should disperse over a larger area.

Stormfury scientists are not certain whether the decreases
in wind speeds after the 1969 experiments were caused by the
seeding, or whether they resulted from natural changes in the
hurricane. But analyses of past storms show that the rate of
decrease in wind speeds observed on August 18 would be
very rare in an unseeded hurricane. The smaller decreases
observed on August 20 could be expected to occur naturally
in fewer than half of the unmodified storms. The fact that the
storm’s winds diminished on both seeding days strongly suggests
that at least some of the changes were caused by the modification
experiment,

Both death and damage may be reduced substantially if
the wind speed of hurricanes can be diminished as they approach
land.

Since 1900, there has been a spectacular rise in hurricane-
caused property damage, primarily because of the increasing
concentration of expensive buildings along vulnerable shore-
lines. During the 1960’s, hurricane damage in the United States
alone has exceeded 4% billion dollars.

According to Dr. R. Cecil Gentry, Director of ESSA’s
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““Storm room’ of the National Hurricane Center where advisories
and warnings are first issued .

National Hurricane Research Laboratory and of Project Storm-
fury: “If Federal hurricane modification research continues
at the present level for a decade and if, in that time, one severe
hurricane such as Camille in 1969 can be weakened so that
its damage is reduced by as little as 10 percent, the investment
will have been returned tenfold.”

While the property damage has risen sharply, the death toll
exacted in the United States by hurricanes has shown a tre-
mendous decrease, as tracking, forecasting, and preparedness
have improved. Hurricanes no longer sweep ashore without
warning, as they once did, to snuff out thousands of lives.

During summer and autumn, the Atlantic Hurricane Warn-
ing Service, headquartered at the National Hurricane Center in
Miami, and ESSA Weather Bureau Hurricane Warning Offices at
San Juan, New Orleans, Washington, and Boston, maintains a
watch on tropical disturbances which could develop into
destructive storms. (A similar watch on Pacific hurricanes and
typhoons is kept by Weather Bureau offices in San Francisco
and Honolulu.)

The Miami Center analyzes and monitors the progression
of disturbances as they form half a world away and as they
develop into full-fledged hurricanes about to strike the east
or gulf coasts.

The Center’s Storm Room receives a constant flow of infor-
mation from satellites, ship reports, air reconnaissance, radar,
and other sources as the great storms move closer to the main-
land.

A key element in the 1970 hurricane watch is the weather

satellite, which enables forecasters to spot storm systems on a
global scale, while they are still in the formative stage. The
Center monitors cloud photographs from ESSA satellites and
NASA's Advanced Technology Satellites—ATS-1 over the Pacific
and ATS-3 over the Atlantic. From the ATS, in stationary earth
orbit 22,300 miles over the Equator, photos of the same geo-
graphic area are received every 23 minutes. Operational use of
the ATS pictures in hurricane forecasting was made possible by
the recent installation of a new antenna at ESSA’s Wallops
Island, Virginia, facility, and of a photo-facsimile circuit to
transmit the pictures to Miami. There, they are displayed on
screen in still and movieloop form, so scientists can study both
the shape and direction of storms.

When disturbances are within the range of aircraft,
though still far out in the Atlantic, they are probed by reconnais-
sance planes of the Air Force, the Navy, and ESSA.

This year, for the first time, each plane probes not only the
center but also each of the four quadrants of the storm system,
following flight patterns which are oriented to the movement
of the storm center. Data on such vital factors as temperature
and pressure changes is transmitted directly to the Center.
Constantly updated portraits of each storm’s vortex tell whether
it is gaining or losing intensity.

As storms, tracked both by satellites and aircraft, move
closer to shore, a radar “fence” covering the entire gulf and
Atlantic coastlines and the lesser Antilles probes the atmos-
phere more than 200 miles over the ocean, providing another
view of the systems on the Storm Room screens.

In previous years, the decision to raise a hurricane watch
has been a matter for the forecaster’s subjective judgment.
This season, a computer storing the history of all Atlantic
hurricanes uses this data to project the probable track of an
approaching system.

When the center of a hurricane is between 24 and 36
hours of possible landfall, a new hurricane analogy technique—
HURRAN-—will be called into action. This is a computer pro-
gram which analyzes the behavior of all previous hurricanes
located and moving in a manner similar to the one approaching
the coast and computes the sector of the coastline which
historically has at least a 50-50 chance of being mauled by
winds and storm surge. This will become the area for which
the National Hurricane Center will announce a hurricane watch.
It is expected that watch times of up to 36 hours, and warning
times of 15 to 18 hours, may be achieved by this technique.

The Miami Center offers local guidance to the offices at
San Juan, New Orleans, Washington, and Boston with hurricane
warning responsibility. These offices, and the National Meteoro-
logical Center at Suitland, Maryland, are linked by special com-
munications which focus on hurricane warning action from June
1 through November 30.

Each of the four hurricane warning offices is assigned a
specific coastal area for which it issues public advisories and
bulletins on hurricanes and tropical storms. This is a team
effort between the warning offices and the National Hurricane
Center.

Hurricane Emergency Information Centers will be estab-
lished this year in cities threatened by hurricanes. The service
is a program of the ESSA Office of Public Information, in
cooperation with the Weather Bureau’s Emergency Warnings
Section, National Hurricane Center, and Eastern and Southern
Regions. Manned by information officers working under the
direction of the local meteorologist in charge, the centers will
provide a constant flow of official, accurate information and



Project Stormfury Director R. Cecil Gentry
confers with Cdr. L. J. Underwood, U.S.N.,
Assistant Director of the Project, during the
August 1969 experiment to seed Hurricane
Debbie. (Right) Seeder aircraft taking off.

advisories to the news media during the weather emergency.

Last year, the Weather Bureau set a record, by preparing
the largest number of hurricane advisories ever issued to the
public in one season. Hurricane reconnaissanc: aircraft of the
Air Force, Navy, and Research Flight Facility devoted more
flight hours to storm tracking than in any previous year.

The storms themselves prompted this high level of activity.
For the first time since 1953 when the Weather Bureau began
giving hurricanes girls’ names, enough tropical storms occurred
to use the names through the letter M. Of these 13 storms,
10 reached hurricane intensity—winds of 74 or more miles per
hour. And one—Camille—was the most destructive in the history
of Atlantic hurricanes.

Debbie will be remembered as the subject of Project
Stormfury’s seeding experiments.

Other oddities made last year’s season unique in hurricane
history. A sounding balloon was released into the eye of
Francelia as it crossed Swan Island in the Caribbean, a feat
accomplished only four times before.

Inga was the longest-lived Atlantic hurricane on record,
drifting for 25 days within a relatively small area over the
open Atlantic.

Kara couldn’t decide where she was going, and became
the first hurricane to cross her own path three times.

Laurie was the first ever to enter the Gulf of Mexico and
die without bringing winds of at least gale force to any shoreline.

Martha, the year’s last storm, was the first observed to
move inland on the north coast of the Republic of Panama.

But the season’s big one was Camille—-a hurricane that
set new marks for storm tides, barometric pressure, and property
damage.

Reconnaissance aircraft measured a minimum pressure in
the storm of 905 millibars (26.61 inches)—the lowest of record
measured by aircraft instruments in an Atlantic storm. Crossing
the coastline along the Gulf of Mexico, Camille created record
high storm tides of 24.6 feet, and there is evidence that the
water level actually may have been a few feet higher than that.

One of the most destructive storms ever to hit the United
States, Camille caused a total of 256 deaths, and damage esti-
mated at $1.42 billion. The damage equalled that of Hurricane
Betsy which struck southern Florida and Louisiana in September
1965, and its death toll was the highest since Hurricane Audrey
took 390 lives in Texas and Louisiana in June 1957.

Thus, Camille became one for the record books, the name
being retired from the four-year rotating list of hurricane names.
This is the rule for all major hurricanes affecting the United
States.

In the 1970 season, Alma has come and gone. The other
names awaiting storms in the Atlantic, Caribbean, and Gulf of
Mexico are Becky, Celia, Dorothy, Ella, Felice, Greta, Hallie.
Isabel, Judith, Kendra, Lois, Marsha, Noreen, Orpha, Patty,
Rena, Sherry, Thora, Vicky, and Wilna. No one knows how
many of these names will be used before the season ends, or
which ones—if any—may make history this year.

But the nation’s hurricane warning system is ready for
them. O



son that quickens the spirit after win-
ter’s short, cold, pale-sunned days. But
the North American human usually defers

F OR MOST CREATURES, spring is the sea-

his celebration, waiting until summer to
begin his rest, or play, or travel.

At the summer solstice, June 21, the
sun's direct rays reach their northernmost
point at the Tropic of Cancer, and there is
least atmosphere between the narrow zone
of life and the pounding radiation of our
star. By July, the continent is as hot as it
will get, with temperatures running in the
mid-seventies, averaged nationwide; August
is usually a few degrees cooler. Not until
September does the season’s hot grip re-
lease us.

For many, it is too late.

In a “normal” year, about 175 Americans
die from summer heat and too much sun—
“excessive heat and insolation” is the vital
statistics category. Among the family of
natural hazards, only the excessive cold of
winter—not lightning, hurricanes, tornadoes,
floods, earthquakes, or tsunamis—takes a
greater toll in the United States.

In the period 1950 through 1967, more
than 8,000 persons were killed in the United
States by the effects of heat and solar radia-
tion. The 1,401 dead in 1952, the 978 in
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1954, and the several years with death tolls
closer to 600 push the yearly average for
this period to about 452 deaths.

These are direct casualties. It is not
known how many deaths are encouraged by
excessive heat or solar radiation—for ex-
ample, how many diseased or aging hearts
surrender that would not have under better
conditions. Heat waves bring great stresses
to the human body; among the aged or
infirm are many who cannot run another
summer race.

Given terrain and geographic situation,
North American summers are bound to be
hot. As the advancing sun drives back the
polar air, the land is opened up to light
and solar heat, and occupied by masses of
moist warm air spun landward off the
tropical ocean. With these rain-filled visitors
come the tongues of dry desert air that
flick northward out of Mexico, and, occa-

sionally, the hot winds called chinooks
which howl down the Rockies’ eastern
slopes.

Inequalities of atmospheric heating and
cooling, of moistness and aridity, are regu-
lated at middle latitudes by horizontal and
vertical mixing. The mixing apparatus is the
parade of cyclones (low-pressure centers, or
Lows) and anticyclones (high-pressure cen-

—

This article is excerpted from a new ESSA brochure,
“Heat Wave.” Sources for the medical and first-aid
information include: Burch, G., and DePasquale, N.,
Hot Climates, Man and His Heart,
Springfield, (lll.) 1962; Meyers, J., Calonje, M., Parrino,
P., and Snyder, M., U. S. Department of Health, Edu-
cation and Welfare, Public Health Service, Division of
Health Mobilization, Heat Syndrome Data From Selected
Hospital Record Survey, Contract OCD-0S-62-100, Sub-
task 1221A, Washington, 1965; American National Red
Cross, First Aid Textbook, 4th Ed. Rev. 1957, Double-
day, Garden City, 1968.

Thomas Books,

ters, or Highs) which lie at the heart of
most weather, good and bad.

The cyclones and anticyclones drift in the
mid-latitude westerlies, the prevailing east-
ward-blowing winds which follow a scal-
loped path around the Northern Hemi-
sphere. The large-scale undulations of these
winds may extend for thousands of miles,
and are called planetary waves. Their high-
speed core is the jet stream, which snakes
across the continent some six to eight miles
up, keeping mainly to the cool side of
Highs and Lows as they form and spin and
die below it.

The kind of weather predominating in an
area over a period of time depends largely
on the prevailing position and orientation of
the jet stream. As the continent warms, the
jet stream shifts northward, along with the
tracks of surface weather disturbances. Cy-
clones like the ones which brought April
rains to the Gulf states bring June thunder-
showers to the Plains; the humid spring of
Georgia becomes the muggy summer of
Illinois.

These semi-regular alternations of insta-
bility and equilibrium, hot and cool, moist
and dry, combine—year in and year out—
to generate the average June-to-September
climate for North America.



When these alternating processes some-
how are interrupted, the climatic “norm”
of summer is marred by a heat wave. The
anomaly is usually associated with a change
in the planetary waves, so that the prevail-
ing winds from the southwestern deserts
sweep farther north than usual, and blanket
a large region with hot, often humid, air at
ground level. An upper-level High may settle
over the mid-continent, destroying cloud
cover with its descending, compression-
heated, currents, until the blessing of fair
weather turns to the curse of drought. In
addition. heat from the hot, dry ground
feeds back into the atmosphere, tending to
perpetuate the heat wave circulation.

Most summers see heat waves in one
section or another of the United States. East
of the Rockies, they tend to be periods of
high temperatures and humidities—those op-
pressive, muggy days when human comfort
is just an expression—although the worst
have been catastrophically dry.

Among the big ones are the hot summer
of 1830, which scorched the north central
interior, and that of 1860, which dried up
the Great Plains. July 1901 may still be
talked about by old timers in the middle
west, remembering high temperatures, or
thinking about someone the heat killed—
there were 9,508 heat deaths in that year.

But nothing in American climatological
annals touches the heat waves which came
with the Dust Bowl droughts of the 1930’.
The years 1930, 1934, and 1936 brought
progressively more severe summer weather.
Record highs of 121 degrees in North
Dakota and Kansas, and 120 degrees in
South Dakota, Oklahoma, Arkansas, and
Texas were observed in the ugly summer of
1936; July and August of that year saw
record highs of 109 degrees or better tied
or broken in Indiana, Louisiana, Maryland,
Michigan, Minnesota, Nebraska, New Jer-
sey, Pennsylvania, West Virginia, and Wis-
consin.

These were cruel years in terms of heat
deaths. From 1930 through 1936, ranging
from a low of 678 deaths in 1932 to 4,768
in 1936, heat killed nearly 15,000 persons.
The toll is consistently high, but tends sharp-
ly upward with increases in average July
temperatures. This relationship between ex-
cessive July heat and significant jumps in
heat deaths persists to the present day,
despite the softening effects of modern tech-
nology.

Because of this relationship, one can de-
tect years in which heat waves occurred by
looking at either July-August average tem-
peratures or the number of deaths in the
excessive heat and insolation category.

The first half of the 1950’s was on the
hot side, and its heat death toll is corre-
spondingly high. Many states had their hot-
test summer of record in 1952; that year’s
death toll, 1,401, is the highest for the
1950-1967 period. The summer of 1954, a
year when heat killed 978, was almost as
bad.

In the far southwest, heat waves are
children of the desert, occasional intrusions
of warm air which make the mild sea-cooled
California climate more like that of Agadir.
Sometimes they are general and persistent,
like those which gave the area very hot
summers from 1955 through 1961.

But California’s worst heat waves ride in
on the Santa Anas. Produced when a High
over the Nevada desert sends its compres-
sion-heated, sand-warmed currents of de-
scending air southwestward, the Santa Anas
boom into the Los Angeles basin late in the
summer season, usually in September, bring-
ing air that is almost too hot and dry to
be breathed. Santa Ana heat waves in 1939,
1955, and 1963 lasted a few days, brought
maximum temperatures of 100-110 degrees
(at night the mercury plummets to the high,
dry eighties), and, like heat waves any-
where, pushed mortality rates upward.

Heat produces several clinically recog-
nizable disturbances of the human thermo-
regulatory system. The disorders generally
have to do with a reduction or collapse of
the body’s ability to shed heat by circulatory
changes and sweating, or a chemical (salt)
imbalance caused by too much sweating.
Ranging in severity from vague malaise to
the extremely lethal heat stroke, heat-caused
disorders share one common feature: the
individual has overexposed or overexercised
for his age and physical condition for the
thermal environment. Sunburn plays a role,
for ultraviolet radiation burns can retard
the skin’s ability to shed excess heat.

Heat affects all ages of man, but, other
things being equal, the severity of the dis-
order tends to increase with age—heat
cramps in a 17-year-old may be heat ex-
haustion in someone 40, and heat stroke in
a person over 60.

Heat waves are dangerous, no matter
what your age or physical condition, but
they are worst for senior citizens, and for
those with a history of cardiovascular and
pulmonary disease.

Human beings are homoiotherms—warm-
blooded creatures who maintain an essen-
tially constant body temperature regardless
of the thermal environment.

To keep on the cool side of their upper
thermal limits, our bodies dissipate heat by
varying the rate and depth of blood cir-
culation, by losing water through the skin
and sweat glands, and, as the last extremity
is reached, by panting. Under normal con-
ditions, these reflex activities are kept in
balance and controlled by the brain’s hypo-
thalamus, a comparatively simple sensor of
rising and falling environmental tempera-
tures, and a sophisticated manager of tem-
peratures inside.

The hypothalamus responds to the tem-
perature of the blood. A surge of blood
heated above 98.6 degrees sends the hypo-
thalamus into action. As its orders go out,
the heart begins to pump more blood, blood
vessels dilate to accommodate the increased
flow, and the bundles of tiny capillaries

continued

In summer, the jet stream can be an ill wind
indeed. As the sun drives the polar front back
into Canada, the jet stream keeps to the cool
side of the boundary, and shifts northward
(1). The summer is a ‘“‘normal” one—hot but
not too hot; humid but not too humid. But the
polar front and jet stream may be oriented so
that their eastern segment is displaced farther
to the north (2), setting the atmospheric stage
for a midwestern and eastern heat wave. A
persistent High can block the jet stream
northward (3), its clockwise, sinking circula-
tion drawing in hot dry air from the south-
western deserts, and dry air from the north-
west. This classical Dust Bow! pattern brings
hot, dry weather to the mid-continent, but
often means cooler-than-normal conditions in
New England and the far northwest. (Jet
stream position at 500mb level is shown here.)



COMFORTABLE
CONDITION

threading through the upper layers of the
skin are put into operation. The body’s
blood is circulated closer to the skin’s sur-
face, and excess heat drains off into the
cooler atmosphere. At the same time, water
diffuses through the skin as insensible per-
spiration, so-called because it evaporates
before it becomes visible, and the skin
seems dry to the touch.

Heat loss from increased circulation and
insensible perspiration is a comparatively
minor correction. If the hypothalamus con-
tinues to sense overheating, it calls upon the
millions of sweat glands which perforate the
outer layer of our skin. These tiny glands
can shed great quantities of water (and
heat) in what is called sensible perspiration,
or sweating. Between sweating and insen-
sible perspiration, the skin handles about
90 percent of the body's heat-dissipating
function.

As environmental temperature approaches
normal body temperature, physical discom-
fort is replaced by physical danger. Tne
body loses its ability to get rid of heat
through the circulatory system, because
there is no heat-drawing drop in tempera-
ture between the skin and the surrounding
air. At this point, the skin’s elimination of
heat by sweating becomes virtually the only
means of maintaining constant temperature.
Now it is not the heat but the humidity,
as they say.

Most water enters the atmosphere via the
process of evaporation, the jump from liquid
to vapor phase: to do this, a water molecule
must absorb enough energy to break the
tenacious clutch of its fellow molecules.
Evaporation, consequently, has the effect of
absorbing large quantities of energy in the
form of latent heat, which cools the parent
body. This is familiar to anyone. who has
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INCREASING
TEMPERATURE.....

figures) stress the
sweating begins. If notl
sure and water loss, the
heat dangerously.

When humidity and
together (lower row
stresses begin at
Sweating stops as
regulatory defenses
weather.

stepped from a bath into a dry room. The
breakdown of the evaporation process when
one steps from a bath into a hot, moist room
is just as familiar.

Sweating, by itself, does nothing to cool
the body, unless the water is removed by
evaporation—and high relative humidity 