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Drought! Insidious Enemy

Droughts are perhaps some of the least understood and
most devastating natural phenomena, against which man has
not yet found an effective weapon.

By BARBARA TUFTY
See Front Cover

» A RELENTLESS SILENT ENEMY,
drought, advances night and day across
fields and highways, suburbs and cities. In
past years this thirsty foe resulted in the
Midwest’s Dust Bowl and this year and
probably next it is striking New England,
New York and other eastern seaboard states.

Unseen, unheard and unstoppable, the
shadowy foe threatens usually moist regions
with its devastating weapons of drying
streams, depleted rivers and reservoirs,
wilting crops, lowering ground water tables
and briny water.

Local projects are underway to cut waste-
ful misuse of precious “sweet” water; inter-
state conferences are being held to deter-
mine legal and engineering distribution
from reservoirs and rivers; and science and
engineering technologists are mustering
their forces to study the nature of this
baffling foe and devise weapons to halt, if
not prevent, its steady advance.

Unlike hurricanes or tornadoes, which
strike with terrifying impact for a few
minutes or hours and then move on,
droughts are long-lasting drying processes
that stealthily and constantly suck moisture
from the soil and vegetation of certain
areas. Most persons are not even aware of
its insidious presence until too late.

Man has conceived many devices to com-
bat some of nature’s rampages, but he has
yet to forearm himself against drought.
Floods can be contained with dams, levees
and dikes. Lightning can be funneled
harmlessly from buildings with rods and
grounding gear. Even the effects of earth-
quakes can be lessened with specially con-
structed buildings.

Man Unprepared for Drought

The unpreparedness of man against
drought is being underscored this summer
as New England and the eastern coast area
are moving toward their fifth consecutive
year of drought, the longest period yet re-
corded. Farmers, businessmen and vaca-
tioners alike watch with antipathy the fine
picnic weather and bright clear sunlight
that sheds its glory but no rain over the
drying land.

Vegetation is still deceptively green—the
trees bear drying but still green leaves, and
much of the vegetables and grain and hay
crop remain green from the few summer
thundershowers that refresh the top soil but
do not percolate deep enough to increase
the ground water supply. Wells are at the

lowest ebb ever recorded, streams are thin,
and reports of lowering ground water
sound ominous.

In the towns and cities, dusty cars drive
along parched streets lined with scorched
grass and brown-leafed trees, over-cooked
by heat reflected from asphalt roads and
concrete buildings.

Local inhabitants have been requested not
to wash their cars, not to water the lawn,
not to fill their swimming pools. Notices
in papers ask insistently for more restric-
tions to save the precious fluid squandered
so thoughtlessly by million of Americans:

“Take a shower (810 gallons) rather
than a bath (2040 gallons).”

“Don’t leave the tap water running as
you shave, brush teeth or wash dishes.”

“Don’t empty ashtrays in the toilet, for
each flush uses 58 gallons.”

“Don’t let water run to get it cold. Keep
a bottle in the refrigerator.”

Farther toward the seaboard, people are
becoming alarmed for another reason—the
taste of the salty sea is creeping into the
fresh water supply as the dwindling rivers
lose their force in their flow to the sea, and
the salty ocean water advances inland at the
rate of a mile every two days, making water
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undrinkable and corroding costly industrial
equipment.

One thing is sure: the drought in the
East as well as in part of the Midwest is
forcefully making the American public
aware of the urgent need to conserve this
vital fluid, without which neither man nor
any other living thing can survive. President
Johnson has asked for a report on possible
Federal Government aid, and Congress has
passed a bill to set up a Water Resources
Council.

Causes Studied

For centuries, man has undergone
droughts in Europe, Asia, China and Africa
without really knowing what they were,
how they would act or what caused them.
In today’s scientific world, droughts are
still a mystery, and scientists are only start-
ing to study the causes, duration and reme-
dies. In an age of over-expanding popula-
tion, where society demands more water
without taking adequate care to conserve,
replace or sufficiently clean it, droughts
are becoming increasingly serious.

Just what is a drought? Because it is a
composite of so many factors, a drought is
hard to define, according to meteorologists,
climatologists, hydrologists and geologists.
Also it is a relative matter, depending on
the economy of the area. What may be
considered as a drought in one area is a
normal condition in another. Or a weather
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DROUGHT AREAS—The map shows the degree to which various areas of
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condition of unusually subnormal rainfall
in one state is fine for growing crops in
another.

Some persons say a drought is a matter
of statistical rainfall or days without rain—
for instance, when less than 0.10 inches of
rain falls in 48 hours, or 30 to 40 days pass
without rain, or strong drying winds blow
for more than three weeks.

Other persons say a drought “happens”
when the vegetation is affected—when corn
withers and dries to brown paper, fields
stand empty under a hot sun, and livestock
become pitfully emaciated and die.

Others are more concerned with the
decper water content of the soil, and define
drought by the depleted water supply in
streams, reservoirs and wells, and by the
sinking level of the all-iimportant ground
water table—the topmost edge of the water-
saturated soil that lies underground at vari-
ous depths.

When the ground water table is high,
streams are full and the land is green.
When the table is low, moisture leaves the
rivers and land dry, except where man has
been able to set up wells, pumps and costly
irrigation  systems. The picture on this
week’s front cover shows the effects of
drought on a portion of the Washita River
in Oklahoma in 1956. This was the first
time in history that this river stopped
flowing.

Drought is a prolonged and abnormal
moisture deficiency that upsets the existing
economy for a specific area, said Wayne C.
Palmer, office of climatology of the U.S.
Weather Bureau, in a definition that en-
compasses all these complex conceptions.
There is a factor of time involved, Mr.
Palmer pointed out, as well as the relative
amount of harm to the established economy
of a region.

In other words, a true drought occurs
when dry weather combines with plants,
man and machines to draw more moisture
than the land can supply.

During a “dry spell” “run of fine
weather,” man can suffer some temporary
inconvenience and even mild hardship. But
when water becomes unusually and persis-
tently scarce enough to destroy or ruin life
or property, the condition is a drought.

Regions Change

Regions may change from wet verdant
areas to drying arid lands during a period
of decades or centuries—for example, parts
of now-dry northern Africa, Australia and
Iraq were once fertile. On the other hand,
as in the United States, dry areas may have
become wetter over the course of years.

Early American maps show the plains in
the western parts of what is today Ne-
braska, Kansas and Texas as the “Great
American Desert.” This may be an erron-
eous term from subjective reports of Euro-
pean explorers who compared the open
plains to their own fertile homelands, to-
day’s researchers hasten to point out. Defi-
nite statistics are lacking for climate during
the early years of America. One of the most
disastrous droughts in the records, however,
culminated in the tragic Dust Bowl during
the 1930 decade.

Dry seasons normally start in the early
summer, when plants start to grow and
draw lots of water from the soil. Almost

all the rain that falls in the summer is
used up by trees, crops and other plants,
and very little of its sinks deeper into the
soil to replenish the ground water, explained
Medford Tomson, hydrologist with the
U.S. Geological Survey.

When the growing season ends in late
October, the autumn rains penetrate deep
into the earth and the water table rises.
Melting snows in spring contribute still
more water to the soil, ready for spring
plants.

But when adequate heavy rains do not
fall, the water table drops, and with it drops
the water level of lakes, reservoirs, streams,
rivers and wells.

Conditions Causing Drought

Many complex conditions cause a drought.
High temperatures, strong drying winds
and lack of rainfall are some of the most
obvious causes.

Rainfall depends on the general circula-
tion of the atmosphere, the interplay be-
tween high and low pressure air masses
and the way they move over land and
ocean.

Generally speaking, the masses of air that
surround the earth are heated in the warm
equatorial latitudes, rise and move toward
the cool poles, and upon loss of heat return
to the lower latitudes. The rotation of the
earth, the disposition of continents, solar
radiation and other factors make this basic
atmospheric movement more complex. Rain

falls when warm moist air becomes cool"

or is pushed into upper altitudes by wedges
of cold air, and the moisture condenses and
drops as rain.

East Coast Drought

The East Coast drought has been blamed
partly on the fact that cold air from Canada
has not moved south far enough into the
US. to cause the warm moist air blowing
from the Gulf of Mexico to dump its
watery load over the eastern part of the
continent.

This lack of cold northern air, plus a
cold water region in the Atlantic Ocean
off the Middle Atlantic States, plus a low
atmospheric pressure area in the north At
lantic Ocean—all contribute to the discon-
certing fact that moisture-laden air masses
moving eastward with the westerly winds
are riding past the parched eastern land
and dumping their tons of precious water
uselessly into the ocean.

Other factors have been blamed for the
drought. Man’s excessive waste of water,
shifting ocean currents, misuse of land and
forests, and sunspots that have been at their
lowest point in their 1l-year cycle may all
affect the climate.

Droughts are not mere chance occurances.
They are part of a definite natural system
that can be measured, studied and predicted
with increasing precision as scientists in
many fields accumulate vast amounts of
data on water sources, water movement,
soil structure, oceans, atmosphere and sun.

Proper care of land and soil, construction
of dams, control of watersheds, and above
all a conscientious effort on the part of the
American public to conserve the precious
resource, water, will eventually reduce the
impact of devastating droughts.
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SCIENCE BARGAINS

EXPLORE THE WORLD OF “OP ART"
Fascinating New Experimenter

MOIRE PATTERNS KIT

Fantastic Visual Effects!

Limitless Applications
Now! Experiment with the amazing
new tool of tomorrow. Basis of “OP
ART"’—Ilatest rage sweeping the coun-
try in art, fashion, packaging industries, 1,000’s of
uses for thb}lStS photographers, d&lg‘uers, lab and
home experimenters. Fun! Profitable! Unlimited poten-
tial. Here's your complete introduction kit developed
by Dr. Gerald Oster, Brooklyn Poly. Inst. Contains
8 basic patterns on both clear acetate lantern slide
size 3% ”x4” (.005 thick) and .010” thick white
Kromekote paper 3% ”x 4 %” (coated one side) : one
piece 3% ” x 4” 150-dot screen on film, copy Dr.
Oster’s k, ‘“The Science of Moire Patterns”, an
authoritative introduction to the fascinating world of
moire,
Stock No. 70,718-Q Standard Kit...... $6.00 Ppd.
Stock No. 60,462-Q Without Book. ... . $4.00 Ppd.

DELUXE EXPERIMENTER’S MOIRE KIT
Includes everything in Standard Kit. Patterns printed
on heavier acetate (.20”) and Kromekote (.012”).
Stock No. 70,719-Q. ... .ccovvnnnaann $8.60 de
MOIRE PATI‘ERN ACCESSORY KIT. For addi-
tional experiments. Incl. metallic balloon, calcite, two
kinds of diffracting gratings, one-way mirror foil, polar-
izing materials, Ronchi rulings, assortments of lenses.
Stock No. 60,487-Q. ............... $8.00 Ppd.

Handy! Low Cost!
PREDICT AND ILLUSTRATE OVER

30,000 CHEMICAL REACTIONS
New Chemical Predictor excellent for teach-
ers and students. Two charts of equations
so arranged that any combination can be
instantly selected—furnish detailed equation
for the chemical reaction. Numerical data
shows whether a reaction can occur, and if
so, the extent and products of it. Manila-
ike coated stock. 5% ” x 11
Stock No. 40,762-Q.......co0o0ouuuuuas 8654 Ppd.

Solve Problems! Tell Fortunes! Play Games!
NEW WORKING MODEL DIGITAL COMPUTER

Actual Minlature Version of
Giant Electronic Brains

Fascinating new see-through model

-+ computer actually solves problems,
%% teaches computer fundamentals.

g ¢ Adds, subtracts, multiplies, shifts,

* complements, carries, memorizes,

cmmts compares, sequences, Attncuvely colored rlmd
plastic parts easily assembled. 12”7 x8%"”x4 %"

Incl, step-by-step assembly diagrams, 32-page instruc-

tion book covering operation, computer language (binary

system) programming, problems and 15 experiments.

Stock No. 70,683-Q. . .....co0nveunnn $6.00 Ppd.

SCIENCE TREASURE CHESTS
For Boys—QIris—Aduits!
Sclence Treasure Chest—Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, d.lﬂrnctlon grat-
ing and lots of other items for hundreds
of thrilling experiments, plus a Ten-Lens
Kit for making telescopes, microscopes,

ete. Full instructions included.

Stock No. 70,842-Q............... $65.00 Pstpd.
Sclence Treasure Chest Deluxe

Stock No. 70,343-Q $10.00 Pstpd.

WOODEN SOLID PUZZLES
12 Different puzzles that will
stimulate your ability to think
: and reason. Here is a fasci-
nating assortment of wood
puzzles that will provide hours
of pleasure. Twelve different
puzzles, animals, and geomet-
rio forms to take apart and
reassemble, give a chance for
all the family, young and old, to test skill, patience
and, best of all, to stimulate ability to think and
reason while having lots of fun. Order yours now.
Stock No. 70,205-Q........ sesissnen $3.00 Pstpd.

. Terrific Buyl American Made!
,.--‘»' B .. OPAQUE PROJECTOR

ojects illustrations up to 3” x
3%” and enlarges them to 35” x
30” if screen is 6 % ft. from pro-
jector, larger pictures if screen is
further away. No film or negatives
needed. Projects charts, diagrams,
pictures, photos, léttering in full
color or black-and- whxte Operates on 115 volts A.C.
current . . . 6-ft. extension cord and plug included.
Operatm on 60 watt bulb, not included. Size 12” x
8” 4%” wide. Weight 1 1Ib. 2 ozs. Plastic cnse
sv.ook No. 70,199-Q $7.95 Postpald
Opaque Projector with Kaleldoscope Attachment. Same
unit as above, but provides endless additional projects
with everchanging kaleidoscope patterns.
Stook No. 70,714-Q. .. ... ... $10.00 Ppd.
Order by Stock No.—S8end Check or M. O. Shipment
same day received—S8atisfaction or money back.

TEACHERS: Write for Educational Catalog Q-2
Edmund S8clentific Co., Barrington, N.J.

MAIL COUPON for FREE CATALO

EDMUND SCIENTIFIC CO.
Barrington, New Jersey

Completely new 1965 Edition. 148
pages, Nearly 4000 BARGAINS.

Please Rush Free Catalog “Q”

EDMUND
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