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This balloon carries compact equipment in the small 
white box for m eas uring air pressure, temperature, hu
midity, wind direction and wind velocity at high eleva
tions. Radio apparatus also is included for transmitting 
readings from diffe rent heights to the Weather Bureau 
offices below. The parachute brings the bo x safely to 
the ground w h en th e balloon bursts at the maximum 
elevation. 
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Let's Looh 
ot the 
Weother 

Missouri is a state with highly changeable 
weather. Looking on the bright side, this makes 
Missouri weather interesting. Think what it would 
mean if there were no changes ! When you met a 
friend in the morning, or at any time during the 
day, there would be no reason to mention the 
weather. Without this universal topic, greetings 
might be rather cold and formal. The weather is 
something in which people have a common interest 
and it provides a topic for the beginning of conver
sations on almost all occasions. Doubtless this com
mon interest in the weather has assisted in preserv
ing untold numbers of friendships. 

Here's another point in favor of our fickle 
weather. On the whole, the changes are good for us. 
Glance at a map of the world and note that the 
more advanced types of civilization are mostly in 
temperate regions where marked weather changes 
are frequent. The most backward peoples are found 
in the tropics with warm and uniform types of 
weather, or in the far north where the weather is 
cold throughout the year. You do not find the peo
ple of highest culture in these regions. 

Perhaps after all, we should find little fault 
with Missouri weather. If we try to learn how its 
changes come about, we find it even more interest
ing and thus can enjoy it fully , even in its most un
friendly moods. 

WHAT IS WEATHER? 
Weather is the result of the conditions of the 

atmosphere at any particular time. It's as simple as 
that. Some of these conditions can be detected 
through our senses while others can only be meas-
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It hain't no use to grumble and compiane, 
It's just as easy to rejoice; 
When God sorts out the weather and sends 
ram, 
Why rain's my choice. 

James Whitcomb Riley 

ured by means of instruments. Actually weather is 
the result of the air temperature, the air pressure, 
the moisture in the air, and the winds, all acting to
gether. As these change, the weather changes. 

What We Observe With Our Senses. 

We can feel the air temperature, whether it is 
warm or cold. We can feel the air movements, or 
winds, and the strength at which they blow. To a 
certain extent, we can feel the moisture in the air, 
whether it is much or little. 

We can see fogs, clouds, rain, snow, sleet and 
hail. We can smell smoke, and often, after a severe 
thunderstorm, we may smell the ozone, small 
amounts of which are set free by lightning during 
such storms. We can admire the beauty of the clouds, 
the rainbows, the sunrises, and the sunsets. All of 
these represent visible water drops, or droplets, ice 
crystals, dust particles or the reflection of light from 
them. We can also see the flashes of lightning dur
ing thunderstorms, and hear the crash of the accom
panying thunder. 

Weather Conditions We Do Not Observe 
Through Our Senses. 

The atmosphere, like any other gas or material, 
has weight. While such weight results in air pres
sure near the earth's surface, we are accustomed to 
it and, therefore, do not feel it as we go about our 
daily lives. However, when we ascend in the at
mosphere there is less air above us and therefore 
less pressUt.'e on our bodies. This we can detect by 
the popping in our ears when we climb mountains, 
go up in open planes or even in the elevators of 
high buildings. While there are also changes in air 
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pressure at ground level, these occur so slowly that 
we do not recognize them. 

There is always some water vapor in the air 
but it is quite transparent and we do not see it. It 
can, however, be measured by the proper instruments. 

Almost Everyone Interested in the Weather. 

There is probably more conversation about the 
weather than about any other subject. On radio, in 
newspapers, on television, the changes in the 
weather are up-to-date news that people want. The 
great developments in making the weather informa
tion and forecasts available by these agencies have 
made people weather conscious. You can scarcely 
tune in the radio or television set or read a news
paper without hearing or seeing something about 
it. People are becoming more and more interested 
in weather through these means. 

We Should Know More About the Weather. 

Since changes in the atmosphere are really 
weather changes we should know more about them. 
The more we know, the more interesting they be
come. If we are observant, we know something 

about the type of weather to expect before we start 
out in the morning, even when we haven't heard 
the morning weather forecast. Such a knowledge is 
not only interesting but it helps us to meet the. 
weather changes as they come. Since we must all 
live with the weather and since we cannot control 
it, why not learn to live with it, watch its daily 
changes and enjoy it? 

Weather Instruction in Schools 

It seems that school teachers are already much 
overloaded and many new subjects have been in
troduced into the schools. However, weather is a 
thing which people should know more about and 
it might be a good idea to teach some features of it 
under nature study or general science instruction, in 
the elementary schools. This is done in some schools 
and it would seem that it might be well to intro
duce it into many more of them. It is, of course, 
not as important as good training in reading, writ
ing, and arithmetic, but it is as valuable, or pos
sibly it is more valuable, than some of the other 
things now taught. That's something we might think 
about. 

THE OCEAN OF AIR AROUND AND ABOVE US 

Passengers on the cosmic sea 
We know not whence nor whither, 

It's happiness enough to be 
Complete with wind and weather. 

Liberty Hyde Bailey 

We live at the bottom of an ocean of air, far 
deeper than any of the seas of the world. Our bodies 
are adapted to living under the conditions there, 
just as some fish and other forms of life are adapted 
to living at the bottom of the seas. It's very inter
esting to know something about this ocean in which 
we live. 

Composition of the Air. 

The air without any moisture in it is about 78 
percent nitrogen gas, and about 21 percent oxygen 
gas. This makes up 99 percent of the total air vol
ume. The remaining 1 percent is mostly argon and 
carbon dioxide. However, under natural conditions, 
the air is not dry, but a part of it is made up of 
water vapor. The amounts of this may vary from 1 
to 5 percent of the air volume. 
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The oxygen, as it exists in the air, is all-import
ant to animal life. It is this air we must take into 
our lungs, with every breath, to supply the oxygen 
on which our lives depend. While nitrogen, the 
largest component of the air, is absolutely necessary 
to build up the proteins of our bodies, we cannot 
get it from the gaseous supply in the air. We must 
secure it from the protein foods we eat. 

The carbon dioxide, while present in very small 
amounts in the air, (only about .03 percent) is of 
supreme importance to everyone of us. It is from 
this carbon dioxide, along with water, that plants 
are able to build up, through the action of sunlight 
and the green chlorophyl in their leaves, the sugars, 
and finally the starches, of the world. Mankind 
could not do without this carbon dioxide of the air! 
There would be no starches or sugars which make 
up the greater part of the dry weight of our foods. 



The Ocean of Air Is Deep. 

When we speak of the depths of the waters 
of the sea, remember that in the deepest parts it is 
only about 6 Y2 miles down. On the other hand, 
while the depth of the layer of air which surrounds 
the earth cannot be determined precisely, it is thought 
to be about 800 miles. This is a thick layer, but 
after all it is not very thick compared with the dia
meter of the earth. Actually, if the earth were a 
globe, 12 inches in diameter, it would represent a 
layer less than an inch thi~k. It would be like the 
thick skin on a moderate sized orange. What is be
yond the air that surrounds the earth? It is the un
known, the void which is supposed to extend through
out the universe, and through which light and other 
cosmic rays are transmitted. 

Measurements of the temperature, pressure, 
humidi ty, and wind are regular! y collected in the 
lowest 10 to 15-mile layer of the atmosphere. These 
measurements are made by sending equipment aloft 
with balloons that radio to the ground the charac
teristics of the atmosphere. These upper air observa
tions are very important for making weather 
forecasts . 
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Chart showing the decrease in the temperature of the 
atmosphere with height above the earth's surface. Above 
this seven mile height the temperature begins to increase 
with height. 

It's Cold Up Above. 

Anyone who has climbed a high mountain in the 
summer, or ridden to a considerable height in an 
open plane, knows that the air gets much cooler up 
above. In general, .the average decrease in tempera
ture is about 3.6 0 Fahrenheit for each 1000 feet in
crease in elevation. On a warm summer day, when 
the temperatures near the ground range from near 
70 0 F at dawn into the 90s by mid afternoon, it 
would usually be around freezing·~t a height of two 
and one half miles, and 15 0 F below zero at five 
miles. These are, of course, rather general statements, 
since air movements through winds cause much 
mixing of the air. This results in variations in tem
perature from time to time. 

Air Pressure Varies with Elevation. 

It should be remembered that the weight of 
the air is felt most strongly at the surface of the 
earth. This is because the whole 800 mile layer is 
pressing down upon it. Since gases, like the air, can 
be compressed and expanded, the weight of the air 
above compresses that at sea level to a pressure of 
almost 15 pounds to the square inch. With increas
ing height above the earth's surface, the pressure 
naturally becomes less. At a height of three miles 
it is reduced to about 7 1,4 pounds, or half that at 
sea level. Actually, over 95 percent of the total air 
in the 800 mile layer is pressed down to within 20 
miles of the earth's surface. 

There are some variations in the air pressure 
at the same elevation and at the earth's surface be
cause of the difference in the heating of the air near 
the ground by the sun. Warm air is naturally lighter 
than cold air so the atmospheric pressure of warm 
air is less than that of cold air. While these differences 
in air pressure are not great, they are sufficient to 
have a most important influence on the weather, 
as we shall find later. 

There is another interesting thing about air 
pressure. There is more oxygen in every cubic foot 
of air under the higher pressures near the earth than 
in the lower pressures higher up. We are accus
tomed to breathing the air near the earth but if we 
go to higher altitudes, where the pressure is lower 
and the air greatly expanded, there is less oxygen 
per cubic foot. As a consequence we cannot get 
the usual amount of oxygen with each breath and 
we feel it sharply. Some people faint, some have at
tacks of nose bleeding and some have violent cases 
of nausea. Those who climb the highest mountains, 
like Mt. Everest, or the high-flying aviators, must 
take a supply of oxygen with them. 
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Atmosphere Develops Wi nds. 

"Wind is air in motion."** No definition 
could be simpler than that. If the air movement is 
very strong, it's a gale; if it's very slight, it's a 
breeze. There are all variations in the rates of air 
movements between these two extremes. In high 
gales the wind may reach speeds of over 100 miles 
an hour while under very quiet conditions the speed 

may be as low as one mile. Changes in wind veloci
ties and directions are caused by a number of con
ditions, but mainly by variations in air pressure. 
These variations, in turn, are due chiefly to tem
perature changes, both near the earth's surface and 
aloft. Actually, it is the influence of air currents, 
in the form of winds, that largely determine our 
Missouri weather conditions from day to day. 

WATER IN THE AIR 

The gentleness of rain was in the wind. 

Those hot, "muggy" days which occur frequ
ently during Missouri summers are most uncom
fortable. Such days are those of high humidity. Then 
there are other hot days when a breeze seems to 
burn your face. These are the days of very dry air 
and hot winds. These are days of low humidity. We 
can observe these varying conditions of the air in 
winter also, but not to the same degree as in sum
mer. It is from the moisture in the air that we get 
our rains and snows. If there is little moisture in it 
there will be only small amounts of precipitation, if 
any. 

Water We Cannot See. 

Mention has already been made of the water 
vapor of the air, which may vary from 1 to 5 per
cent of the air's volume. The actual amount at any 
time depends on atmospheric conditions. The most 
important of these is temperature. The warmer the 
air, the more water vapor it will hold when it is 
completely saturated. The term saturation refers to 
the maximum amount of water the air will hold at 
a given temperature. In general, the amount of water 
the air can hold, at the saturation point, is roughly 
doubled for every 20 0 F rise in temperature. 

Another term we should understand is that of 
relative humidity. If the air is saturated, at a given 
temperature, it is said to have 100 percent relative 
humidity. If it contains only 50 percent of the water 
required for saturation at such a temperature it is 
said to have 50 percent relative humidity, and so on. 
On most days, the relative humidity of the air runs 
from about 40 to 80 percent, often varying consider
ably throughout the day. Highest relative humidi-
• 'Tannehill 

Shelley 

ties occur near dawn and the lowest in mid-after
noon. It may sometimes go below 20 percent and 
sometimes to practically 100 percent. The radio and 
television reports often give the relative humidity of 
the air, along with its temperature. 

An additional term, sometimes used by weather 
men in talking about the moisture of the air, is the 
dewpoint. The name is derived from the observation 
that dew begins to form on the surfaces of objects 
when the air cools below the saturation point. As 
an example, if the air has a relative humidity of 50 
percent, a temperature of 85 0 F will be above the 
dewpoint. However, if the temperature falls to 64 
degrees the air will be saturated and the dewpoint 
will be reached. At this temperature, or slightly be
low, the air cannot hold all of its water as water 
vapor so the water will begin to condense as fine 
droplets in the form of a fog or cloud. Near the sur
face of the ground some of these fine droplets will 
collect on grass or other objects forming dew. With 
lower temperatures this may be frost. 

An interesting thing about high humidity is 
that when the air is rather cool and the humidity is 
near the saturation point, the air feels exceptionally 
cold, even when the actual temperature is not very 
low. People coming to Missouri from Northern 
Minnesota or Wisconsin complain about our winters 
for this reason. They say they feel the cold down 
here much more than they do in the north, even 
when the temperature is not very low. It seems to 
penetrate their clothing and "chills them to the 
bone" as they say. In the northern states the rela
tive humidity is usually not so high in the winter 
time and people do not feel the cold so much, even 
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Frost crystals as they occur following a night of heavy 
frost. These arc on a leaf, blades of grass and other ob
jects near the ground level. Th crystals form on the 
surface because of the cooling which ha taken pIa e 
during the night. (Photo from U. S. Weather Bureau.) 

with quite low temperatures. Of ourse, they us
ually dress more warmly in the north, too, which 
has an influen e. 

Water We Can See. 

The type f water comm nly bserved in the 
air is in the ~ rm of clouds or rain. Then there are 
the types alled snow and sl t. Most pe .ple think 
of sle t as the ic that f rms on th ground and 
tr es during a 0 all d sleet st rm or ice storm. 
H w ver a c rding t the W ather Bur au's defini
ti n, that i glaze. Sleet is the name given t th 
sma ll ic pell tS that fr quently fal l, preceding r 
D 1I0wing a sn w t rm. A litd further along we 
shal l describe the weather onditions under which 
rain, snow, glaze, and J et may form. 

Th water f the air is fas inating. It's a sub
stan e which, in nature, 0 ur in all three form f 

Greatly en larged photographs of ice crystals which make 
up snowflakes. Note all have a six-point pattern and 
that they disrlay a wide variety of forms. Like p ople 
few, if any 0 these crystals are exactly alike. (Photo by 
permis ion, from Snow Crystals, by Bentley and 
Humplereys. Copyright 1930. McGraw Hill Co. Inc.) 

matter, solid, liquid , and gas. As w have see n, it 
may occur as an invisible gas, in the form of water 
vap r. In liquid form it may ccur as exceedingly 
small droplets, forming fog or a cl ud. It also oc
curs in liquid D rm as rain . Finally it may ccur as a 
solid, in snow or sleet. There is no ther sub tance 
which ccurs naturally, in such varied forms. 

How Water Gets into the Atmosphere. 

Everyone knows that water, when exposed to 

the air, will evaporate. That's how the water vap r 
is supplied to the air ar und us. onsidering the 
fact that the oceans f the world make up three
D urth f the earrh's surface, it an readily b en 
that m st f the water vapor of th e air will come 
fr m these source . Water is al evaporated fr m 
th land surfaces and from gr wing vegetation, par
ticularly when everything is wet ~ U wing rains. It 
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High, or cirrus clouds, found usually at a height of five 
miles or more w here the temperature is below freezing. 
T hey are made up of very tine ice crystals. This particu-

is also g iven out through the stomata, or the open
ings in plant leaves. A single large stalk of corn 
may give out several pounds of water a day, when 
it is growing rapidl y. Some water evaporates from 
the surface of the soi l when it is exposed to the sun 
and win ds. The wind, especiaIl y when it is wa rm, 
greatly hastens the evaporation from all surfaces. 
While the lakes and streams represent but a small 
percentage of the eart h 's surface, they contribute 
cons iderable amounts of water to the air. 

A warm air temperature greatl y speeds up the 
rate of evaporatio n but this process natural! y goes 
on at a much slower [ate when the air is cold. W hen 
clothes are hung out on a cold day they may soon 
freeze stiff, but this ice in tbe clothes will evaporate 
into the air in time and the clothes will become dry. 
The bousewife sometimes says they "freeze dry." 

The g reatest source of moisture in the air over 
Missour i is from the Gulf of Mexico and the Carri
bean Sea, to the s uth and south-east. It is the warm, 
moist air moving northward from these areas that pro
vides most of the rain in the state. 

Amounts of Rain in Missouri. 

Rainfall in this coun try is measured in inches. 
This means the depth of water in inches, if it all 
remained on the surface of the ground. The rainfall 
is usually given as the measured inches per year, per 
month or per week. In some parts of the United 
States, represe nted by the desert lands of southern 

lar form has shapes something like horse tails and the 
old sailors call them "mares' tails". (Pharo from U. S. 
Weather Bureau, by F. Ellerman .) 

Ca lifornia, the average yearly rainfall is less than 5 
inches. At points near Puget sound, in tbe Srate of 
Washington, it averages 146 inches or over 12 feet. 
In Missouri, the average annual rainfall varies from 
aroLlnd 34 inches in the extreme northwestern part 
of the state ro around 50 in bes in parts of the 
southeast lowlands. In Co lumbia, near the center of 
the stare, the average is 39 Y3 inches. 

Another example of high cirrus clouds. The portion of 
the cloud extending across the picture has the appear
ance of the well known mares' tails; in the lower left 
it appears as a veil. When such a veil cloud is present, 
the sun or moon may shine through it forming a halo 
or ring. (Photo from U. S. Weather Bureau.) 

-8-



PEOPLE SHOULD KNOW CLOUDS 

Clouds are the skywriting oj the weather. Every cloud 
has a message and jew big changes in the weather are 
not heralded by Nature's writing in the sky. 

Tannehill 

People who are able to identify the different 
types of clouds get a great deal of enjoyment out 
of studying them. Clouds are interesting and often 
very beautiful. They are, of course, assoc iated with 
different types of weather. Cloud study can become 
a hobby, like bird watching. Those sunrises and 
unsets whi h are the most beautiful ones are always 

associated with clouds, rather than with a clear sky. 
There are few things more beautiful or satisfying 
than these special displays of nature, so frequently 
seen in Missouri. 

How Clouds Form. 

The water vapor which is present in the atmos
phere is the natural supply of moisture for the cloud 
pr du ing mechanisms. The development of clouds 
can be observed and you can often see these clouds 
grow in size. It is not uncommon to experience 
rainfall from clouds which have been produced be
fore your eyes. 

The development of clouds is the first step in 
the rain producing process. This step involves the 
transformation of the invisible water vapor into the 
water droplets and the ice crystals of which the 
cloud is composed. This process, call ed condensation, 
is brought about by the cooling of air which con
tains appreciab le amounts of water vapor. Cool air 
cannot hold as mu~h water vapor as warm air, so 
the cooling brings about condensation. One of the 
simplest clouds is the one that forms when you 
breathe out on a co td morning. The exha led breath 
with its water vapor is cooled below the saturation 
point. The water vapor condenses into very fine 
droplets which form a small cloud. Likewise, when 
a large mass f moist air is cooled, the vapor con
denses to form the clouds we see above us. 

In order for cloud formation to develop, some 
way must be provided for cooling the air. This cool
ing action takes place when air is lifted from one 
level to another where the temperature is I wer. 
Through this cooling action co ndensation is possi-

At the top are middle clouds, which are dark gray, thus 
indicating considerable thickness that shuts out the rays 
of the sun. Below the middle clouds is a layer of low 
clouds. (Photo from U. S. Weather Bureau.) 

ble, and cloud formation results. Sometimes an over
lying mass of cold air co Is that at ground level and 
we have what is called a ground jog. Such a fog is 
nothing more than a low-lying cloud. In the higher 
elevations where the air is ;tt freezing temperature, 
the clouds formed may be made up of very fine ice 
crystals. But whether the louds are made up of 
water droplets or ice crystals, they are so strutl I that 
the cloud wil l noat in the air. 

Kinds of Clouds. 

Clouds may be grouped into four classes, those 
of high elevation, those of medium elevation, those 
of low elevation, and a fourth class, called clouds 
with vertical development. These are usually spoken 
of as high cloudr, middLe clouds, Low clouds, and verticaL 
type douds. Subdivisions are recognized within each 
of tbese classes but on ly meteorologists or spec ial 
students of clouds need be concerned with these. 

The High Clouds. 

The high clouds are at elevations ab ve four or 
five miles, 20,000 to 25,000 feet. They are known 
as CirruJ clouds. Since they 0 cur in the high, cold 
air they are made up of ice crystals. Most of these 
clouds are rather thin and in the high elevations, 
where the sun shines through them, they are usually 
light in color. In general, they are of a feathery type 
and are often blown out by the wi nd into wisps, 
commonly call ed mares' tails. Sometimcs they are 
drawn Out into bands which indicate a coming peri
od of cloudy weather usuall y with rain. 

Often , just below the very highest ones, thcse 
Cirrus clouds occur in layers or sheets. Still lower 
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A low cloud, less than a mile above the earth. It is dark 
in appearance because of the dense mass of water drop
lets of w hich it is composed. (Photo from U. S. Weather 
Bureau. ) 

down they may take on the form of bill ows, ripples 
or small , broken globular masses, w hich sailors call 
mackeral sky. Often th e Cirrus clouds are t hin and 
see m to over the w hole sky. In such cases the sun 
or moon , shining through, may be surr unded by a 
halo or a ring which may be an indi cation of com
ing storm y weat her. 

Middle Clouds. 

T he middle cl uds are at heights of about 7000 
to 20,000 feet. They commonly consist of co ntinu
ous cloud sheets o f a gray o lor. However, they are 
sometimes thin enough that both the sun and moon 
m ay shine diml y throug h th e m. T he prese nce of 
such clouds may indicate th e approach of rain or 
snow, and sometimes they are dense enough to pro
duce rain or snow. Occasionally these middle clouds 
take on the form of parallel waves or broken masses 
w ith darkened lower sides. When these are lig hted 
by th e sun shining through them they may take on 
a was hbo ard ap pearance, and yet be very striking 
an d beautiful. 

Low Clouds. 

The low clouds are below 7000 feet. They may 
be thick and ontinuous masses of cl uds having 
little fo rm , and sometimes reach the earth as dense 
fogs. Occas ionall y they are made of ro1.l s of gray 
clouds from which little or no rain falls . In general, 
the low clouds are those of cloud y weat her, either 
with or witbout rain. Everyone can recogni ze t hese. 

Clouds Formed Through a Vertical Develop
ment. 

Clouds formed through a vertical development 
come largely from rising masses of moist air, warmed 
by the heat of the eart h's surface on warm, sun ny 
days. The air is cooled as it rises, resulting in the 
condensation of the moisture in the rising air cur
rents and the formation of floating masses of clouds. 
Sucb clouds are generally given the name of cumulus 
clouds, because they accu mulate in mass as they 
rise. If one watc hes them closely, this enlargement 
may be seen plai nl y as tbey go hig her. T hese masses 
of cl ouds, when tb ey do not become too large in 
size, are the fl eecy fa ir-weatb er clouds of sum mer. 
W hen they grow larger tbey may be brig htl y ligbted 
above where the sun strikes them fully, with a fl at
tened, darker base below, w hi ch is shaded by the 
mass above. 

When these cumulus clouds rise to considerable 
heights they build intO massive black clouds which 
produce o ur summer thunderstorms. Often, these 
masses cover a large part of the sky, and move rather 
rapidl y in a general easte rl y direction. T hey are usu
all y accom pan ied by hig h wind s, a marked display 
of lig htning and a downpour of rain , so metimes 
with h ail. It is from such heavy clo ud masses that 
rornadoes occasio nall y develop. 

When a cloud f ver ti cal developm e nt is di 
rectly overhead, it is often impossible to see th e verti
cal development. T he cl ud appears to the observer 
on th e ground as a low ragged cloud. When such 

Fleecy cumulus clouds of the vertical developm nr 
type. T hese are the fair weather type of clouds of sum
mer. T hey are often very bea utiful , particularly w hen 
viewed from a plane fl ying among them. 
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conditions are observed the storm may be expected 
to break very soon. 

Hail sometimes develops in the thunderstorm 
cloud. The hail stones originate in the region of the 
loud with below freezing temperatures. The ice 

pellet falls into the lower portion of the cloud where 
the temperatures are warmer than freezing and liq
ui d water ad heres to it. Before it melts. an updraft 
carries it aloft to the cold regions of the cloud again 
and the water adhering to the ice freezes, making 
the ice particle larger. Soon the hail stone wi ll find 
a region in the cloud without updrafts and it wi ll 
fall to a region below the freezing level. Here the 
haiJ stone will again pick up water and when car
ried aloft aga in by the updrafts it will become even 
larger. The haiJ stone g rows on each trip up and 
down in the cloud. If a hail sto ne is cut in half, 

Hailstones that fell at Columbi a, Mo., in May, 1945. 
T hese were about 11f2 inches in diameter. Sizes such as 
these are rare. When hailstones approach such dimen
sions and fall in quantities, they damage crops and even 
roofs of buildings. (Photo by the U. S. Weather Bureau , 
H. C. M Comb.) 

rings will be noted; and each ring represents a trip 
from a portion of the cloud with above freezing 
temperatures, to the higher, colder levels of the 
cloud. 

Rain Clouds. 

The processes by whi h a cloud produces rain 
are not ent irely underst od. It is generall y conceded 
that cl uds must have considerable height in order 
to be c n idered "rain clouds." In most cases they 
must extend above the freezing level in the atmos
phere before rain will result. During the winter 

An anvil-shaped thunder storm cloud formed by a rapid
ly rising current of warm, moist air reaching up intO 
th e high altitudes. It is a large cumulus loud of the 
vertical development type. This is the type of cloud 
which produces thunderstOrms, usually with high winds 
and [ightnihg. (Photo by H. T. Floreau, U. S. Weather 
Bureau.) 

season, when the freezing level of the atmosphere is 
at or near the ground surface, this ondition can lX' 
eas ily satisfied. In summer, the heig ht of the freez
ing level is usuall y between twO and three miles 
above th e surface, and rain normally will not fall 
from clouds which are entirely below this level. As 
a rule clouds which produce rain are either louds 
with vertical development, or they are composed 
of many layers of clouds. Rain annot be expected 
to fall from high or thin middle clouds, since there 
are only small amounts of water in these. Rain from 
the low, Ouffy cumulus type cloud, is also unlikely. 
These clouds, do not have sufficient vertical devel
opment to be classed as rain-producing clouds, but 
they may grow, as the day progresse , reaching very 
high elevations by late afternoon. 

In general, rain over Missouri results from three 
specific conditions whi h must be satisfied before 
rainfall can occur. 

1. There must be large quantities of water vapor 
in the air. This is necessary si nce the rain produc
ing mechanisms of the atmosphere are not efficient. 
Much of the water vapor is never converted to clouds 
by condensation; and many of the clouds whi h are 
~ rmed do not develop into rain-producing clouds. 
As a result, the atmosphere must contain large guan
tities of water vapor in order to assure sign ifi cant 
amounts of rainfall. 
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An instrument shelter for weather thermometers. To 
the right is R standard type rain gauge for measuring 
rainfall. This weather observation station was at a good 
open-cou mry position near Chi llicothe, Mo. 

2. A means must be provided for cooling the 
air by some lifting action, in order to produce clouds. 
This lifting actio n is accompli shed over Missouri 
through the heating of the air by the eart h's sur
face and by other atmospheric processes. 

3. As has been indicated, the clouds which are 
developed must be extended to some height before 
rain or snow wi ll normally occur. 

Recently a great deal of attention has been given 
the possibility of ·'seeding clouds" to produce rain
fall. There is a great deal wh ich is not understood 
abo ut this process. In o rd er for the cloud seeding 
operations to be successfu l, there must be present a 
cloud or layer of clouds extendin g high into 
the atmosphere. This loud condition will be present 
onl y when there is an adequate moisture supply, and 
whe n cond iti ons are favorable for cloud formation. 
If these co nditi ons are sat isfied, natural rainfall may 
occ ur. There is ev ide nce that cloud seed ing will 
change the appearance and strucrure of clouds but 
the amount that natural rainfall can be increased by 
cloud seeding is apparen tl y sma ll. 

WEATHER INSTRUMENTS FOR YOUR HOME 

Weather can become the most exciting oj all studies. It 
becomes good fun to be able to note it with intelligence. 

When people have learned something about 
weather and the causes of its changes they often be
come interested in simple devices for measuring pre
cipitation, temperature, air press ure and humidity. 
Instruments for making such measurements can be 
purchased at rather small expense and, if desired, actu
al weather records may be kept from day to day. This 
adds a great deal to one's interest and knowledge 
of weather. To many people it is a great pleasure 
and a g od many young people are interested in it. 

A very satisfactory and reasonably accurate ther
mometer may be purchased from local stores for 
twO or three dollars. The cheapest ones are usually 
roo inaccurate to warrant buying. 

Air temperatures are always taken in the shade 
and the Weather Bureau uses a wooden, box-like 
instrumen t-shel ter, which has slatted ides that all w 
free air movement but protect the thermometer 
from the sun. You can ge t about the same resu ltS 

Jayle Pickweff 

by placing the rhermometer on the north side of 
the house. It is best to attach it to a frame extend
ing a few inches out from the side of a north win
dow. This will prevent the heat of the house from 
influencing the thermometer and at the same time 
it may be read through the window. Thin , vertical 
boards should be placed on the east and west sides 
of the frame to prevent the early morning and late 
evening rays of the sun from striking the thermo
meter in summer. 

In Missouri, the best times of day to read the 
thermometer are in early morning, during winter, 
and mid-afternoon, during summer. These are the 
temperatures in which people are most interested, 
since the lowest and highest temperatures occur at 
these times. For more complete records, the readings 
at both of these times and at noon and in the even
ing at six and near bed time, might be taken through
out the year. 
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The standard rain gauge of galvanized iron. It has a top 
in the form of a funnel leadin g down into a smaller 
cylinder insid e in w hich the water accumulates. The 
amount of rainfa ll in in hes and fractions of an inch, 
resulting from each rain, may be mea ured with a prop
erl y calibrated ruler. 

A special set of two thermometers an be pur
chased, one f wh i h records the minimum tempera
ture and the ot her the maximum temperature for 
each 24 hours. However, these are not reall y needed 
by most observers and they are much more expen
sive than the standard types. O ne can also purchase 
clock-driven, recording thermometers that record the 
temperature continuously throughout the day and 
night. These are not tOO a curate, they are guite ex
pensive, and the rec rding paper must be changed 
regularly. 

Rainfall Measuring Equipment. 

The usual device for measuring the amount of 
precipitati n or rainfall, in inches, is a simple in-

An aneroid barometer for measuring atmospheric pres
sure. The inner scale shows pressure in inches of mer
cury w hile the outer sra le reads in millibars. Inches of 
mercury is the sca le used by most people. W hen this 
photograph was taken the air pressure stood at practical· 
ly 29 inches. 

strum en t call ed a ra;n gauge. It is a cy linder wi th 
the upper end open. Rain coll ects in the cylinder 
and the depth of the water in it can be measured 
after each rain. A simple one can be constructed 
from a quart tin can with the top ut off and painted 
inside and out. If this in put in the ope n, away 
fJ'om buildings or trees, and placed s that it will 
not overturn, a good representative sample of the 
rainfall can be obtained. The depth of the water can 
then be measured with a small ru ler. T he ge neral 
rul~ is that a rain gauge should not be placed nearer 
to trees or buildings than twice their height. 

The standard rain gauge whi ch can be purchased 
in stores, is more complicated than the homemade 
one des ribed above. It c nsists of a cylinder 8 inches 
in diameter wi th a funnel fitted over the tOp. In
side is a smaller cylinder into which the stem of the 
funne l extend s. The water oll e ts in t he smaller 
y linder and a small calibrated ruler is used to meas

ure the depth of the rainfall to the nearest one
hundredth in ch. Such gauges an be purchased for 
about 25 do.ll ars. 

Snowfall is rather difficult to measure in terms 
of inche of water, because of the act ion of the wind 
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A standard sling psychrometer used by weather men for 
making accurate determinations of the moisture condi
tions of th e air. 

or freezing weather. However, if the large cylinder 
of the standard gauge is used wi thout the funnel or 
the maJJer inside cylinder, a go d sample usu:my 
can be secured. The homemade gauge can a lso be 
used. Of ourse the snow must be melted and the 
water measured in inches. Often , the depth of snow 
on the gr und is measured in a number of pIa es 
by means of an ordinary ruler and then an average 
is taken. As a rule, 10 inches of snow equals about 
1 inch of rainfall. However, this relation of depth of 
snow to inches of rainfall depends on the lose r 
tbe packed c ndition f the snow as it falls. 

Tran parent plastic containers with calibrat ions 
in inches and fractions of an inch on their sid s, 
have been put on the market recentl y. Where prop
erly mounted in the open, the e ·are convenient 

Anemometers which are used to measure the speed of 
the wind. The number of revolutions in a given length 
of time can be indicated on a dial directly in terms of 
miles per hour. Also shown are two wind vanes for 
determining the wind direction. 

gauges, as the measurements an be read directly. 
They are not well suited for winter use, however, 
as the rain collected may freeze and split them open. 

Devices for Measuring Air Pressure. 

The usua l device for measuring air presssure is 
alled a barometer. There are several types of these. 

The one most generally used is known as an aneroid 
barometer. These cost from 5 to 50 dollars. In this 
form a s ale is provided on which a pointer, oper
ated by an interior me hanism, shows the air pres
sure in in hes of mercury . (For the interest of mete
orol gists it may also sh w the pressure in milli
bars.) In general, the pressure at sea level is approxi
mately 30 inches of mer ury. Since air pressure de
cJines with elevati n, it wou ld be only about 29 
inches at a height of 1,000 feet ab ve sea level. 

To remove the effe t of elevation differen es 
between observing I oints, pressure observations are 
increased to that which would occur if measured at 
sea level. The pressures reported in the newspapers 
and on radio and television are sea level pressures 
and they vary from ab ut 29 to 30lh inches. 

Under stormy nditi ns the barometer often 
goes as low as 29 inches and during clear weather 
it may register as high as 30lh inches. Coming 
st rms are indicated by a falling bar meter while 

ming periods of clear weather are i nd icated by a 
rising barometer. If you observe the barometer regu
larly, the changes from stormy to clear weather, or 
the reverse, can be pretty well predicted. Many ama
teur weather forecasters give m re attention to ba
r metric changes than to an ything else. 

These aneroid bar meters are rather decorative 
instruments which may be kept in the living room 

f the house where they an be read quickly and 
regularly. 
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Measuring the Humidity of the Air. 

There are simple instruments for measuring air 
humidity, called hygrometers. The usual home type is 
called a hair hygrometer. It is based on the principle 
that a human hair lengthens as the humidity of the 
air goes up and shortens as it goes down. In these 
hygrometers, a small bUD-die of human hairs is 
fastened at one end while the other end is attached 
to a movable needle. As the hair shortens or length
ens, the needle moves over a scale calibrated from 
zero to 100 percent relative humidity. It should be 
understood that the readings on this type of hy
grometer are only approximate but they are suffi
ciently accurate for general use. These hygrometers 
are relatively inexpensive, since they may be obtained 
for around 5 dollars. 

The most accurate type of device for measuring 
humidity is the sling psychrometer. In it , two ther
mometers are mounted together, one with a dry 
bulb and the other with a bulb covered by a moist 
wick. When these are whirled in the air for a time 
the evaporation from the moist wick reduces the 
reading indicated by the one thermometer considera-

bly below that of the other. The relative humidity 
of the air can then be determined from a table pre
pared for the purpose. For ordinary purposes , how
ever, this type of equipment IS to.O difficult to use. 
It is of value to the Weather Bureau workers, or to 
others, where very accurate deteminations of rela
tive humidity are desired. 

Wind Measurements 

A wind direction indicator, or wind vane, can 
be eastiy constructed at home. Most farm boys have 
done this by cutting an arrow from. a cedar shingle 
and mounting it at the top of a pole. When they 
place this above the roof of the barn or house and 
away from trees, it shows the wind direction and 
its changes quite satisfactorily. Wind vanes made of 
metal may be purchased for a few dollars. These 
must also be mounted on a building or elsewhere, 
above the interference of trees. 

An anemometer, which is an instrument for meas
uring wind velocity, can be purchased but it is rather 
expensive. The cheapest anemometer with indicator 
costs about 40 dollars. They are interesting if you 
can afford them. 

REASONS FOR WEATHER CHANGES 

In the spring I have counted one hundred and thirty-six 
different kinds of weather inside of twenty-four hours. 

Someone has said "the ways of the weath
er are past finding out." That is, of course, not true 
but it indicates what most people think about the 
complexity of weather conditions. A great deal is 
now known about the weather and the causes of 
weather changes. As has already been indicated, the 
atmospheric changes are really weather changes. If 
one knows something of the reasons for atmospheric 
changes, the weather changes are more readily 
understood. 

Air Pressure and Air Movement. 

As most people know from radio and television 
broadcasts, there are periods of high air pressure and 
periods of low air pressure. These greatly influence 
weather changes and we now know much about 
them. 

Let us look at Map 1, which is a map of east
ern United States, showing a high pressure area in 

Mark Twain 

Map showing high and low pressure areas and the di
rection of air movements around them. It will be ob
served that the air movements go in clockwise direc
tion around the centers of high pressure and counter
clockwise around those of low pressure. 
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the north central part of the country, and a low 
pressure area over Kentucky. The arrows" show the 
direction of air movements under, these condi
tions. It will be observed that in the northern hemis
phere the air movement around the high pressure 
area (high), is in a clockwise direction, while that 
around the low pressure area (low), is counterclock
wise. These opposite directions of air movement are 
rather difficult to explain, but they occur because of 
the effect of the earth's revolution. 

These areas of high and low pressure do not 
remain long in the same location but move in a 
generally easterly direction across the country. As 
the high and low pressure areas move eastward, the 
direction of air flow changes, thus bringing about a 
change in the weather. In the example shown on 
Map 1, cold air from the northeast is flowing down 
over Missouri because of the positions of the high 
and low pressure areas. After the high and low pres
sure areas have moved eastward, the air movement 
over Missouri will be from the south, bringing in 
warmer, more moist air from the Gulf of Mexico. 

Weather Fronts. 

Before discussing air movements further, let us 
see what is meant by the term front or weather front. 
Actually, the term front is now in common use by 
radio and television weather broadcasters. Most peo
ple who listen to these broadcasts have a general 
idea of what the term means but not a very accu
rate one. 

An example of a weather front is shown on 
Map 2. Cold Canadian air is shown moving south
ward over north Missouri and the northeastern 

- 30,000 feet 

- .~-.. -.'.-

- 10,000 feet 

Cold Air 

~~ Area in which the fron.t may cause 
~ cloudy weather and ram. MAP 2 

This map shows a weather front separating cold Cana
dian air, which has moved southward over Central 
United States, from the warm Gulf of Mexico air mov
ing northward. If the cold Canadian air moves south
ward with greater force than the warm Gulf air moves 
northward, a cold front develops. If the reverse condi
tions exist, a warm front develops. 

United States, while warm Gulf of Mexico air is 
moving northward, across south Missouri and the 
southeastern regions of the country. The line where 
these two types of air meet is called a weather front. 
When the cold air from Canada moves southward 
with a greater speed than the warmer air is moving 
northward, the weather front will move toward the 
south. Such a weather front is called a cold front. As 
the front passes over Missouri the wind near the 
surface shifts from a southerly to a northerly direc
tion and the temperatures fall. At levels above the 
surface, the warm air, being less dense than the cold 
air, is lifted by the wedge of cool air which is mov
ing southward. As the warm air is lifted it is cooled 
and as a result clouds form. These clouds may pro-

A diagram showing the clouds and other 
weather conditions associated with an active 
cold front. As the cold Canadian air moves 
under the warm moist air from the Gulf, 
clouds form in the rising warm air, which 
may extend four or five miles upward. As a 
rule, some rain or snow falls, usually north 
of the front. 

_ ---------100 to 500 miles 

The Front 
- 50 to 100 miles _ . 



duce rain or snow showers just as the wind shifts 
into the north and the temperatures begin to fall. 
An example of the vertical appearance of an active 
cold front is shown in the accompanying diagram. 

During periods when the warm air is moving 
northward at a greater speed than the cold air is 
moving southward, the weather front moves toward 
the north. A front of this types is called a warm 
front. When the warm front passes, the wind changes 
from the north (usually north-east) to the south 
and the temperatures rise. JUSt as in the case of the 
cold fron t the warm air rises over the wedge of cold 
air, but in this case the rain clouds may extend as far 
as three hundred miles to the north of the inter
section of the front with the surface. Since these 
fronts move rather slowly, the period of cloudy 
weather or rain may continue for a number of hours. 

These two types of weather fronts are most 
common. There are some others, which are more 
complex. 

Low Pressure Areas. 

Thus far, the discussion has referred mainly to 
the influence of high pressure areas and fronts. The 
other condition which is usually associated with the 
weather front is the low pressure area. These areas 
are formed when the air pressure falls in the vicinity 
·of a weather front. Since the air moves around the 
area of low pressure in a counterclockwise direction, 
the area to the east of the point of lowest pressure 
will have winds from the south and to the west of 
this point the winds will be from the north. As a 

Map showing a rather complicated weather pattern 
with a low pressure area over Missouri and high pressure 
areas to the northwest and southeast. The fronts associ
ated with this pattern feature a wide belt of cloudy and 
rainy weather, mostly to the north of the frontal line. 

~~Area in which the front may cause 
~ cloudy weather with rain 

High 
Pressure 

result of these wind directions the weather front 
extending from the point of lowest pressure toward 
the east develops into a warm front, while the 
weather front extending to the west of this point 
will be a cold front. 

A weather front and an associated low pressure 
region are shown in Map 3. Cloudy weather and rain 
or snow extend about 300 miles to the north of the 
warm front, resulting in a wide band of unsettled 
weather. To the northwest of the cold front the 
cloudy weather with rain or snow extends only for 
25 to 50 miles. The precipitation in this cold front 
area is usually in the form of showers. 

These low pressure areas move in an easterly 
direction at speeds ranging from 20 to 40 miles per 
hour. In 24 hours the low pressure area shown on 
Map 3 would likely be located over the eastern part 
of the United States, say in the vicinity of Pennsyl
vania. As a low pressure area moves eastward it 
carries with it weather conditions as indicated on 
this map. 

The Three Major Weather Types over Missouri. 

The statements above, with the accompanying 
maps, give a general idea of the shifts in high and 
low pressure areas, and the changes in the directions 
of air flow which result. They also give an idea of 
the cold and warm fronts which accompany them. 
Let us now consider the three major weather types 
as they develop over North America and see how 
they affect Missouri's weather. 

The Cold Canadian Type. An example of the Cold 
Canadian type of weather is illustrated in Map 4. 
A high pressure area is centered to the northwest 

Map showing a high pressure area which is carrying 
cold Canadian air over the eastern part of the United 
States. Such an extensive coverage of cold air is, of 
course, more common in winter than in summer. 

COLD CANADIAN AIR 
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of Missouri, bringing cold air southward from Can
ada. Under this type of air circulation in winter, 
zero temperatures occur in the northern regions of 
the country, and below freezing temperatures may 
extend down into the Gulf states. During summer, 
this type of weather occurs less frequently, but brings 
cool and dry air over Missouri. Normally, these 
high pressure areas move rapidly eastward, and when 
they move to the east of Missouri, air movements 
with warmer temperatures move into the state from 
the south. During winter a new high pressure area 
soon moves down from Canada again, bringing in 
the cold northern air. 

The Warm Gulf of Mexico Type. When the,areas of 
high pressure have moved into the eastern portion 
of the country, the air movements over Missouri are 
from the south. Under these conditions, as shown 
in Map 5, warm moist air is carried northward from 
the Gulf of Mexico. This air movement brings wann 
and pleasant periods to Missouri during winter, and 
in summer hot and often rather humid weather is 
associated with this type of air movement. As this 
air moves northward, it comes in contact with the 
cooler northern air, and the clouds, and ra:iny or 
snowy weather associated with fronts result. It is 
this warm moist air from the south that supplies 
Missouri with nearly all of the yearly precipitation. 

This Gulf of Mexico weather pattern develops 
during both summer and winter seasons. However, 
it naturally has higher temperatures in the summer 
and it also has greater variations. There are actually 
two phases, or subtypes, of this pattern during sum-

This map shows a high pressure area in the east which 
is causing the movement of warm Gulf of Mexico air 
over the eastern part of the United States. It is the move
ment of this air northward that brings to Missouri most 
of the moisture for its rainfall. 

mer seasons, the stable and unstable types. 
The stable summer type of weather is one in 

which little cloud formation develops and this nat
urally results in low rainfall. In many cases this dry 
weather is accompanied by hot days, often with real 
drouth. This is the type of stable weather pattern 
which has been largely responsible for the dry sum
mer weather in Missouri during recent years. 

The unstable subtype of summer weather is char
acterized by scattered, late afternoon thunderstorms 
or lines of thunderstorms across the state. These 
lines of violent weather conditions are called squall 
lines. They consist of a string of thunderstorms which 
usuall y extends across the state. This line of bad 
weather moves eastward at speeds ranging from 30 
to 50 miles an hour. When conditions are favorable 
for it, very violent storms or even tornadoes may 
develop along the squall line with high winds and 
hail. 

A stable type of Gulf of Mexico weather occurs 
in summer, when a high pressure area is located 
over the southern portion of the United States at 
a height of two or three miles. In order to recognize 
and predict these different types of weather, it is 
necessary for the forecaster to know the air move
ments at these upper levels. 

The Rocky Mountain Type. The prevailing Rocky 
Mountain type of weather pattern is one in which 
an area of high pressure is centered over the Rocky 
Mountains of western United States. This is gener
ally a winter weather pattern and an example of it 
is shown in Map 6. In such a situation the air which 

This map shows a high pressure area which is carrying 
cool Rocky Mountain air over the central portions of 
the United States. Such mountain air does not contain 
much moisture so that this weather pattern does not re
sult in much rain or snow over Missouri. 

"--" '--.1 '-- . j ·F):::::;·····.···· l .... ... . 
j L 
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MAP 6 
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Rows over M issouri is from the wes t or northwest. 
Tempera tu res are not as co ld as in th e Ca nadian 
w in ter wea th er types, so dayt ime tempera tures are 
usuall y above freezin g and nig ht te mperatures do 
not fa ll much below. Little ra in or snow comes from 

thi s type of weather pattern , since these hig h pres
sure areas do not move rapidly eastward . So me
times they re main in practi ca ll y the sam e location 
for several weeks. In such cases, dry win ters occur. 

W EATHER FORECASTS 

Here beJore the dying embers 
I Jit and weigh my last regrets, 
When I'm right, no one remembers, 
When I'm wrong, no one Jorgets. 

A Weatherman's Lament 

People are constantly listening to weath er fore
cas ts over th e raclio o r tel evision, and mos t of them 
take th ese rep orts se ri o usly. Howe ver, man y are 
criti cal , largely beca use th ey do no t full y und er
stand th e broadcas ts as th ey are g ive n. It mu st be 
re membered th at th e co ming weather is sometimes 
difficult to predict because of the frequent and wide
spread changes taking pl ace in th e atmosphere. 

Information on which th e W eather Forecasts 
are Based. 

T he bas ic info rm atio n used in preparing a 
wea ther forecas t is o btained fro m o bserva ti on sta
tio ns all over th e North ern He mi sphere. Thi s is 
necessary since weath er does no t recog ni ze inter
national boundaries. T he information needed is that 
co ntained in th ese weather observa tions, all taken 
at th e sa me t.im e. Such observatio ns must be made 
over bo th land a nd ocea n surfaces, fr o m near the 
earth up to several miles above, and by friendly and 
less fri endly nations. 

After the weather observations are taken in the 
widely separated areas, th ey must be bro ug ht to
gether as quickl y as possible, in o rd er for chern to 
be useful. For this purpose, radi 0 and telegraphic 
facilities are employed. 

In the U nited States the basic weather observa
tio ns are coll ec ted at a master weath er analys is cen
ter located near W as hing ton, D . C. W ithin one 
half to three quarters of an hour after tb e observa
ti ons are taken, most of the data have been received 
at th e anal ysis center. 

On ce th e weath er observat ions are. assembl ed 
at this center , the information is quickly pl o tted on 
maps. T h e data o n the map s are studied and the 
areas of hig h and low press ure de termin ed . The 
weath er fronts and the types of air are marked on 
the map s an d w hen these are co mpleted they are 

transmi tted by wire to th e vari ou s forecas ting of
fi ces over the co untry. 

Preparation of Missouri's Forecast. 

Wea ther forecas ters have an ex tremely difficult 
job. T hey mu st take th e analysis of the current 
weather picture as shown on the maps received from 
Washington and within a very short period of time 
they mu st produce an accurate forecas t of the future 
wea th er. T he meth od used is hig hl y techn.i cal , but 
a bri ef des ripti on will g ive th e ge neral id ea. 

T he first job in preparing a wea th er forecast 
is to predi ct the speed and directio n of movement 
of each hig h and low press ure area, the wea ther 
froors, and the sCJuall lines which are shown on the 
current map. These alm ost in variabl y move in an 
eas terl y direc ti o n, but the forecas ter must dec ide 
wh eth er th e move ment will be north of eas t or 

Floods are common in Missouri. They are the result of 
heavy rains falling quickly ove r a watershed. They ac
company active wea ther fronts and often do great 
damage. 



A heavy snow can be beautiful but it may cause much 
inconve nience to farmers and travelers. Su ch heavy 
snowstorms, caused by weather fronts, are not very com
mon in Missouri. 

so uth of eas t. One indicatOr used in su h predic
tion s is the direction and speed of air move ment 
at abom twO mil es above th e earth 's surface. Such 
data are secured by means of hi g h fl ying balloons 
sent aloft from ships and from gro und observation 
sta tion s. 

The second task involves a prediction of whether 
the press ure wi ll rise or fa ll in the hi g h and low 
pressure areas and whether new hig hs and lows will 
form. A forecast must be made on changes expected 
in the weather along the weather fronts and squall 
lines. Here again the forecaster will rel y on observa
tions made thousands of feet above the earth. When 
this phase of the ~ recaster's work is completed he 
ha s produced a map which is his estimate of what 
comorrow's weather map will look li ke. This esti
mate wi ll indicate the expected locations of high. 
and low pressure areas, fronts , and squall lines. The 
accuracy of a weather forecast depends upon the 
ability of the forecaster to prepare a good f recast 
map. 

The third step in the preparation of a forecast 
is the determination of the type of weather likely 
to be associated with each feature on the forecast 
map. These co nsiderations require a great deal of 
skill and the fore ast's accuracy depends upon the 
judgement and experience of the forecaster. It is 
not a lways possible to foresee just what cha nges 
may come about in these air movements. 

The final step is the dissemination of the fore
cast information, through radio stat ions, television 
stations and newspapers. The United States Weather 
Bureau muSt rely on these o rgani za ti o ns to get the 
forecasts and ot her weat her information to the 
people. 

Types of Weather Forecasts. 

The Weather Bureau has varied responsibilities 
dealing with forecasting. Some of these in volve 
specia I forecasts for agr icu l ture a nd com merce, but 
th e ge neral services to all of th e people may be 
listed under four types of forecasts. 

1. The Regular Shorf-Range Weather Foreca.rf. The 
reg ul ar short-range weat her forecast for Missouri 
indi cates th e weat her co nditi o ns ex pected for the 
nex t 36 to 48 hours. This forecast refers to the state 
of the sky or expected precipitation, and it men
tions the ge nera l tem perature cond i tion when this 
is important. Reference is also made to the wind 
and humidity, if these ele m ents are important to 
th e public. When special war nings are in e ffe ct, 
suc h as cold waves , frosts or severe local stOr ms, 
these are mentioned. In add iti o n , specific hi g h and 
low temperatures are forecast for the followi ng day. 

The short-range forecast is se nt by the Weather 
Bureau to all radio, television, and newspaper facili
ties in Missouri. A new forecast is received by these 
news agencies early in th e morning (brea kfast), at 
n on (noon mea l) , in th e early evenin g (supper), 
and just before midnig ht (late bed time). These 
forecasts are based on weather observations taken 
abou t six hours earl ier and occasionall y the fore asts 
are somewhat out of date by tbe time th ey are re
ceived by tbe raeio and televi sion sta tions. How
ever, when th e weather changes are great, the 
Weather Bureau issues special forecas ts between the 
reg ular ones. 

When listening to weather bull e tins it should be 
remembered that each forecast is used until a new 
one is received at the radio or television station. 
Late morning, late afternoon, and bedtime forecasts 
are likely to be o ld forecasts ; that is, more than six 
hours old. Morning newspapers arry the midnight 
forecasts, while evening papers will have the noon 
forecasts. As a rule, therefore, newspaper forecasts 
are usually several hours old before the papers are 
delivered. While the forecast shown in the news
paper may still be valid , it is a good idea to check 
for more recent information on radio or television. 

In regions served by local Weather Bureau Offices, 
more up-to-date forecasts are possible. In Missouri 
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The results of an "ice Storm" in Missouri . Ice collects 
on trees and buildings when rain fa ll s from warm air 
above into freezing air near the ground. The weather 
man ca lJ s this ice g laze. (Photo by Andrew Tau.) 

these offices are located at St. Louis, Kansas City, 
St. J oseph, Springfield, and Columbia. In these 
cities the news agencies get thei r forecasts directly 
from the local offices and a saving in time is real
ized. 
Someone has given this go d advice: 

When you tune in radio news 
For the weather's latest dues; 
Ascertain, in every case, 
Forecast time and forecast place. 

2. The Five-day ~Veather Forecast. The five-day fore
cas ts are issued in terms of the expe ted differences 
of temperature and rainfall from the seasonal nor
mal. They specify the expected trends in the weather 
for the next five days. It shou ld be recognized that 
these predi ted trends may not hold throughout the 
five days, and regular short-range f recasts should 
be ~ llowed. 

The five-day forecasts are issue I three times a week. 
They are received by the news agencies on Monday, 
Wednesday, and Friday mornings. The forecast re
ceived on Monday overs the period through Satur
day, the Wednesday forecast run s ver Monday, 
while the Friday forecast is for the period extending 
through the following Wednesday. 

In so me instances, the radio, television, and news
paper facilities in the state do not u e the five-day 

forecasts. In these cases, requests might be addressed 
to these news agen ies for the inclusion of such 
material. 

3. The Thirty-Day Weather Outlook. The 30-day ut
look is not a specific forecast, but it provides an 
est imate of the expected rainfall and temperature 
during the next 30 days. Temperarure is predicted in 
terms of one of five ategories: much below, below, 
near, ab ve, or much above normal. Precipitation is 
given in terms of either li ght, m derate, or heavy. 

The 30-day outlooks are released by the Weather 
Bureau near the first and fifteenth of each month. 
Maps are prepared whi h may be used on television 
or in newspapers, and word descriptions are in-
luded to be used by all news agencies. 

4. Thunderstorm and Tornado Warnings. The Weath
er Bureau issues two types of I cal storm warn ings. 
These are the severe thunderstorm and the tornado 
wa rnIngs. 

The Weather Bureau at tempts to warn the public 
when tornadoes may occur. It is not possible to pre
dict exactl y where and when a t rnado will develop, 
but it is possible to determine when condid n over 
a relatively large area are favorable for on or more 
tornadoes to form. Sometimes when such condi tions 
exist, no tornadoes occur in the forecast area . Since 
most tornado paths are narrow (a few hundred feet) 
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A tornado cloud s howing the characteristic "funnel" 
reaching to the g round. It is stirring up much dust and 
debris and reaches to a considerable height. T he paths 

and have an average length of on ly about 16 miles, 
a very sm all part of the f, re as t area wi II be touched 
by su h a stor m. Towns mentioned in the forecast 
are not in any more danger than pIa es within the 
area whi c h a re not nam ed. The purpose of t hese 
wa rnings is to inE rm people that a tornado may 
occur somewhere w ithin the area. The only precau
tion to b taken by most people is to g lance occas
i nally at the clouds when the sky becomes threat
eni ng, and to li sten to the rad io or te lev isio n for 
further informati o n. 
When co ndition s are not expected to be severe 

of tornadoes are usually but a few hundred feet w ide 
and on ly 10 to 15 miles long so the chances of an in
dividual being caug ht in one are remote. 

(Photo by J. E. Jarrell) 

eno ug h to wa rrant a torna do warn i ng, a severe 
thunderstorm warn ing may be issued. A severe 
thunderstorm is a storm which h as wi nd g usts of 
75 mil s per hour r sttonger, hail that is three-fo urths 
of an inch or larger, and extre me turbulen e which 
is dangerous to air raft o perations. 
The severe storm warnings are prepared by the spe
cia l forecasting unit in Kansas City, but th e warn
ings are issued by th e I al Weather Bureau Offices. 
The areas f the state for which each Weather 
Bureau Office is responsible are shown in Map 7. 

AMATEUR WEATHER FORECASTING AND WEATHER LORE 

When it is evening, ye say, it 
wilt be fair weather: for the sky 
is red. A nd in the morning, it 
wilt be f01lL weather today, 
for the sky is red and Lowering. 

Matthew 16:2-3 

An a mateur, thr ugh the use of simple weather 
instruments and orne knowl edge of weather phe
nomena, can make pretty go d forecas ts for 12 t 18 
h urs in advance. He should have instruments t 
measure the air pressure, the temperature, the wind 
direction, and the humidity. 

Simple Suggestions For Amateur Forecasters. 

The change in barometri c pressure is one of the 
best indicators of future weather. An yone interested 
in the weather should have a barometer from which 
dail y pressure changes may be noted . A falling ba-
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rometer foretells rain and cloudy weather. This is 
because storms are associated with areas of low pres
sure, and when the barometer falls, an area of low 
pressure is approaching. A rising barometric pres
sure occurs before periods of fair weather because 
areas of high pressure are characterized by clear 
skies. 

The wind direction is also an important ele
ment to be used by the amateur forecaster. The di
rection of the wind will locate the areas of high and 
low pressure relative to the observer. If one stands 
with his back to the wind, the area of lowest pres
sure will be to the left, while the area of highest 

J 

These are copies of maps which have appeared in news
papers over the United States. The upper map shows 
the weather conditions at 12:30 p.m., Central Standard 
time, May 24, 1956, while the lower map shows the 
conditions 24 hours later. The numbers appearing on 
the map refer to temperatures at selected points and to 
pressure in inches of mercury at centers of the highs 
and lows. Comparison of these maps shows the move
ments of the highs and lows and the fronts during the 
24-hour period. Note that the cold front in the western 
United States has moved rapidly southeastward. The 
stationary fronts in the midwest have become warm 
fronts and are moving northward. This has caused a 
wide band of rain to move into Missouri and neighbor
ing states to the south. A new low pressure area has 
developed over North Dakota during the period. 

A map showing the areas to which each Weather Bureau 
Office must issue severe weather warnings. The radio 
and television stations and newspapers within each area 
will receive storm warnings from the Weather Bureau 
office located at the city indicated. 

pressure will be to the right. When the wind over 
Missouri is blowing from the east or southeast the 
area of lowest pressure is to the south or southwest. 
This indicates that a low pressure area may be lo
cated in that area and light rain and cloudy skies 
are likely to develop. 

From this fact comes an old English proverb: 
When the wind is in the east, 
'tis good for neither man nor beast. 

A south wind indicates an area of low pressure 
to the west with higher pressure to the east. This 
is associated with a variety of weather, but it is the 
condition under which squall lines and severe 
weather develop if the air mass is unstable. South
erly winds also occur during periods of dry weather, 
when stable air is present. 

Winds from the north are indicative of a high 
pressure area to the west or a low pressure area to 
the east. Since the highs and lows move in an east
erl y direction, Missouri barometric pressure should 
rise and clearing of the skies and cool weather 
should result. One can remember this from a Bibli
cal quotation. 
Fair weather cometh out of the north. 

Job. 37:22 
A good many newspapers publish weather maps 

that show the type of weather patterns existing 
over the nation. The amateur forecaster can use 
these maps to locate the high and low pressure areas 
and the weather front~ . The time of day the map 
was made should be considered in making an inter
pretation. 

Weather Lore. 

There are many statements regarding weather 
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changes, often in the form of rhymes or old pro
verbs, that have come down from our forefathers. 
Some of these are in the nature of superstitions but 
there are others w hich have some basis of fact. 
Sailors and farmers are the people who live with the 
weather a lmost daily and they have made observa
tions through the years, some of which are guite 
accurate. These two groups of people are probably 
our best amateur weather prophets. In general, their 
predictions regarding the weather, for a day or two 
in advance, are fairly sound. 

Cloud Observations. 

There are cloud formations, or changes, w hi ch 
ha ve rather definite relations to the weather that 
is to come within the next day or two. High cirrus 
clouds, blown out into feathery plumes usually in
dicate that a c han ge to rainy or stormy weather is 
coming. There is a jingle referring to this which 
ru ns: 
Trace in the sky the painted brttsh; 
The windr around you soon will rush. 

What sai lors call a "Mackera l sky", refers to 

the type of cirrus clouds which often precedes stormy 
weather. T his prediction has been put into a rhyme 
by sai lors, and it has been used for generations. 
Mackeral scales and Mare's tails; 
Make lofty ships, carry low .rails. 

There is a statement which has some basis of 
truth, that a ring, r halo, around the moon or the 
sun indicates coming stormy or rainy weather. These 
rings are formed in the thin cirrus clouds, made up 
of ice crysta ls, through which the moon or sun 
shines. JUSt what percent of the rimes these halos 
are followed by stormy weather is not known, but 

it is probably fairly high. There was an old Indian 
proverb regarding this which ran: 
When the sun is in his house, 
It will rain soon. 

The presence of high clouds over Missouri in
dicates the arriva l of relatively moist air at high 
elevarions. This is guite often associated with a 
storm in the western or southwestern States. This 
storm will move eastward and rain in Missouri will 
often result in a day or two. 

There is a wide-sp read belief that the nature 
of the sUl1fise or sunset, when the low scattered 
clouds are bright red, indicates the weather. 
Red in the morning, sailor's warning; 
Red at night, .railors' delight. 

This rhyme, or proverb, goes back many gen
erat ions and it is probably fairly accurate in many 
cases. The basis of this rhyme may be traced to the 
fact that the presence of low clouds in the morning 
indicates an unsettled weather ondition. When the 
air is warm and humid , thunderstorms may develop 
as the day progresses. Bright red clouds at sunset 
are not unusual because of the heating which has 
been taking place all day; and such clouds do not 
indicate stormy weather. 

Alth ough there is no rhyme to cover it, the 
presence of low cumulus clouds may be used as an in
dicator of the likelihood of scattered thunderstorm 
activity in summer. These fleecy clouds develop on 
most summer days, but the time of their onset is 
guite variable. If they begin to develop early in the 
day (say by ten in the morning,) there is a good 
chance that scattered thunderstorms will develop by 
late afternoon. If the development of the low fleecy 
clouds is delayed until noon or later, thunderstorms 
in the late afternoon are unlikely. 

There are many statements which attempt to 
predict the weath er, many of whic h probably have 
littl e basis in truth. People who make these state
ments are likely to remember some of the times 
when they prove true and forget the ti mes when 
they fail. 

The ground hog "sign" is familiar to everyone, 
but it is pure fantasy. The ground hog comes our of 
the den , where he has been hibernating, whenever 
the weather warms su ffici ently to entice him to do 
so. It of course might be on February 2 or any 

Erosion is a hazard of torrential rains. Much erosion 
may occur on unprotected land as a result of heavy 
thunderstOrms along squall lines. 
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Drouths which cause the blades of corn to roll tightly 
during the middle of hot summer days are rather fre
quent in Missouri. These conditions are associated with 
a stable Gulf of Mexico type of weather pattern. This 
picture was taken on July 13, 1954. On the previous day 
the temperature had reached 11 30 F. 

ot her day when it is war m enoug h. Again, if the 
grou nd hog saw hi s shadow, say near Co lumbia or 
Kansas City on February 2, he might not see it near 
St. Louis, be ause there may be cloudy weather there. 
As spring opens, however, it will be at practically 
the same time in all three of these locations. News
papers, rad io commentators and te levision ann ouncers 
often pl ay up thi s tale for a week or so before 
ground hog day because of its huma~ i .n~erest. It's 
interest ing to specul ate on the possIbilIty. that a 
si mple animal, such as the g round hog, mIght be 
a weather prophet, even when the commentators 
kn ow this is not ture. And of course many people 
beli eve, or half beli eve, that there is truth in the 
story. 

There are various other legends, that are as
sociated with animals. There is the saying that the 
coming winter will be an exceptionally cold one be
ca use the sguirrels have laid up a large store of nuts 
and acorn s. Another is that certain furbearing ani
mals have thicker coats than usual, which indi cates 
a co ming cold winter. T hen there is the belief by 
some, that an early winter is coming because fl ocks 
of wild geese or ducks have been seen going south 
rather early. O ur wild life speciali sts do not con
sider that there is any truth in such statements. 

Weather Almanacs. 

For many years almanacs have been pub li shed 
that predict the daily or weekly weather changes for 
an entire year. Many people have believed in these 
predictions since they fai l to record the number .of 
fai I ures. It is true, roo, that most of th ese predI C
tions are made so broadly that they may be subj ect 
to different interpretations by different people. There 
is however a certain fascination in reading and 
specul ating 'o n these long-range predictions, even 
when one realizes that they are not based on scien
tific data. A rather amusing example is this February 
forecast: 

We may expect some showers..oj 
rain this month or the next, 
or the next after that, or 
else we shall have a very dry 
spring. 

Poor Robin's A lmanac, 1664 

The Moon and the Weather. 

Many people believe that the m on not only 
influences th e weather but has an effect on some 
other things. So me farmers insist that it pays to 
plant potatoes and some other crops according to 
the lig ht or dark of the moon. In the days when 
shingles were used entirely as roofing on farm build
ings, some farmers laid these according to the moon 
signs, insisting that if laid at other rimes the shingles 
would cup or curl up. In early times when farmers 
used rail fences, so me insisted on lay ing the first 
rai ls, next to th e ground , according to th e m on. 
They said if laid at other time they would twist our 
of shape. There were many of these moon signs in 
the earl y days and many farmers continue to be
lieve in them. However, so far as the weather is con
cern ed, scientists believe that the moon has no in
flu ence on it. 
The moon and weather 
May change together; 
But change of the moon 
Does not change the weather. 

It is true that the moon strongly in f1uences the 
ocean tides . This seems to be about the onl y im
portant influence it has upon the earth, except to 
provide light at nig ht during the periods when it 
is fu ll OT nearly so. It is, of co urse, possible that 
some other influences may yet be discovered, but it 
is doubtfu l if these will be such as to affect our 
weather. 
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A CENTURY OF YEARLY PRECIPITATION AT ST. LOUIS, MO. 
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This graph shows the average monthly rainfall, in inches, 

5 in six important regions of Missouri. The data from 
E-< several Weather Bureau stations in each area for the 
rJl 4 years 1900 to 1954 are combined in the averages. Il:l 
~ ::r: 3 
E-< 
~ 2 0 z 

INTERESTING MISSOURI 1 

WEATHER RECORDS 
5 

E-< 
rJl 4 < 
Il:l 
::r: 3 

~ Most Missourians are interested in the weather 
2 records gathered by the Weather Bureau, particularly z 
1 in their own localities. Greatest interest is in the 

extremely hot, cold, dry or wet periods during pre-
vious years. Such data can furnish much material 

5 for conversation. Thus it seems proper to include 
.... some of these data in a weather publication of this ;ii 4 
E-< kind. 
Z 3 Il:l A Century of Rainfall. () 

E-< 2 
Few midwestern states have weather records rJl 

Il:l 
~ 1 covering a century. Missouri is fortunate in having 

such records available on the annual rainfall at St. 
Louis. The earliest of these were kept by a well edu-

.... 5 cated man by the name of Engelman, who kept 
;ii 

4 
daily rainfall measurements for his own information 

E-< and pleasure. These records cover the years from z 
Il:l 3 1837 to the time when the official U. S. Govern-() 

E-< 2 ment records for St. Louis became available in 1871. 
rJl 

~ 1 
The total period of St. Louis records, therefore, in-
cludes those from 1837 to the present, or 119 years. 
However, in preparing the chart showing these data, 
it was thought it might be more interesting to con-

5 sider just a century of rainfall (1856 to 1955). 

E-< 4 
One of the most remarkable things about the 

rJl St. Louis records is the very heavy rainfall in 1858 Il:l 

~ 3 and 1859, over 60 inches both years. It might be 
E-< 

2 said too, that there was one other year, still earlier, 
5 (1848), with over 60 inches of rainfall. These are rJl 1 

ANNUAL RAINFALL AT ST. LOUIS BY DECADES. 
Number Number 
Years Years 

5 Above Below General 
Decades Normal Normal Statement 

E-< 4 1861 1870 6 4 slightly wet 
rJl 
< 1871 1880 6 4 slightly wet 
Il:l 3 1881 1890 6 4 slightly wet 
~ 1891 1900 5 5 normal 
l:I 2 1901 1910 6 4 slightly wet 0 
rJl 1911 1920 3 7 dry 1 1921 1930 8 2 wet 

1931 1940 3 7 dry 
1941 1950 8 2 wet 
1951 (} decade) 1955 1 4 dry 
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These charts show the average 
weekI y minim um and maxi
mum temperatures and the 
average precipitation in inches 
for the weeks of the growing 
season at Columbia from March 
29th to October 3rd. The data 
include averages for the years 
1899 to 1948. 
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far larger yearly amounts than any others during the 
100-year period. For most of the century the yearly 
rainfall goes up and down with no important regu
larity and the average for the 100 years is about 39 
inches. However, if you consider the number of 
years in each decade when the rainfall was above 
average and those when it was below average, the 
data are more interesting (see table). 

These data show somewhat more wet decades 
than dry ones. However, some were only slightly 
wetter and others were only slightly drier than nor
mal. The last four decades show an alternation of 
wet and dry periods but there is not sufficient evi
dence to tell if these really represent weather cycles. 

Average Monthly and Yearly Precipitation. 

There are wide differences in the average month
ly precipitation for different regions of the state, 
such as the northwest, northeast, west central, east 

central, southwest and southeast. These are shown 
on the accompanying chart. The data represent aver
ages from a number of recording stations in each 
region. 

It will be observed that with the exception of 
southeast Missouri, where the precipitation is most 
uniformly distributed, the winter months have low
est precipitation, while May and June, have the 
highest. In general, the months of the growing sea
son, April through September, have much heavier 
precipitation than the other six. However, among 
the summer months July has the lowest precipita
tion. This, along with the warm temperatures of 
that month, makes it a critical drouth month. 

The total average precipitation is lowest in 
northwest Missouri with 35 inches and highest in 
Southeast Missouri with just over 46 inches. It is 
interesting to know that at Sikeston, in the center 
of the southeast lowlands, the average precipitation 
is a Ii tde over 50 inches . 
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Average Weekly Rainfall and Temperatures 
for the Growing Months. 

It is interesting to observe the relation between 
the average weekly rainfall and the weekly tempera
tures for a given weather station, for the summer 
months, averaged over a long period of years. Read
ings at the Columbia station are given here as this 
city is centrally located and its figures represent 
something near an average of the weather of the 
state. 

The accompanying charts, one above the other, 
show the average weekly rainfall and the average 
maximum and minimum temperatures for the three 
summer months. It will be noted that during July 
the temperatures average high and the rainfall low 
for these weeks. This would indicate that hot dry 
periods are expe.cted at those times. It has been said 
that summer drouths are really "normal" in Missouri 
and, looking at these charts of rainfall and maxi
mum temperatures for mid-summer, the statement 
seems true. 

Comparison of Hot and Cool Summer Tem
peratures. 

Some of the hot summer weather we have had 
in recent years has made quite an impression on us. 
Some Missourians are even wondering if our climate 
is changing. Of course there is no indication that 
the climate is going through any short time changes. 
There may be some very gradual and long-time 
changes, taking the world as a whole, but these are 
difficult to detect. There is no doubt that we may 
have changes from one year to another that are very 
pronounced. Some of these are indicated for Columbia 
on. the accompanying charts. Similar conditions pre
vaIled over most of the state. 

It will be observed that in 1949, there were 
only 19 days with the temperature over 90 and none 
over 100 degrees. This is what might be termed a 
cool summer. It is true that the thermometer will 
~sually go above 100 once or twice during summer, 
but temperatures over 100 degrees cannot be called the 
usual thing. The temperature of 113 degrees which 

MAXIMUM SUMMER TEMPERATURES FOR SELECTED YEARS 
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occurred twice in 1954 at Columbia is the highest on 
record. This temperature was also reached during 
the same period in other places in the state. 

In 1936 the greatest number of days above 100° 
F was 36 and in 1954 it was 21. In 1936 the greatest 
number of days above 90° F was 69 and in 1954 it 
was 64. In general, 1936 was the year with the 
greatest number of days with extreme temperatures. 
Summers of somewhat similar temperatures are on 
record, particularly 1901 and 1934. There were some 
others with many hot days. 

Average Monthly Temperatures at Columbia. 

Average temperatures for particular months are 

often mentioned. The average temperature is, by 
definition, the average of all temperature observa
tions, taken over a number of years, usually for 
about 30 years. In the accompanying chart are shown 
the average monthly temperatures for Columbia in 
central Missouri from 1900 to 1954. 

Some Extremes of Weather. 

Often people are interested in noting the ex
tremes of rainfall, snowfall, temperature, and wind 
velocity. In the accompanying table are a few of 
these Missouri extremes. Also shown are a few cases 
where the weather actually became very destructive. 

AVERAGE MONTHLY TEMPERATURES, COLUMBIA, 1900-1954 
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INTERESTING CASES OF EXTREMES IN PRECIPITATION, TEMPERATURES AND WIND VELOCITY FROM THE FIVE IMPORTANT (FIRST ORDER) 
WEATHER BUREAU STATIONS IN MISSOURI FOR THE PERIOD SINCE THEIR ESTABLISHMENT 

ColumOlll St. Louis Kansas City St. Joseph SpriIu1;field 
PRECIPITATION Amou~ Month Year Amount Month Year Amount ~onth Year Amount _Mont~ Year Amount Mon~ Year 
Rainfall: 
Greatest in 24 Hour Day: 6.61 in. Sept. 1918 8.78 in. A~. 1946 7.03 in. Sept. 1914 6.89 in. June 1943 6.55 in. July 1909 
Greatest in Calendar Month: 14.86 in. June 1928 20.45 in. A~. 1946 16.17 in. Sept. 1914 15.71 in. .June 1943 16.15 in. May 1943 
Least in Calendar Month: .06 in. Aug. 1909 .00 in. Nov. IMS .04 in. Nov. 1954 Trace Oct. 1952 .05 in. Sept. 1928 
Snowfall: 
Greatest in 24 Hour Day: 12.8 in. Mar . . 1937 20.4 in. Mar. 1890 25.0 in Mar. 1912 12.4 in. Feb. 1942 20.0 in. Feb. 1912 
Greatest in Calendar Month: 23.4. in. Mar . 1912 28.8 in. Mar. 1912 40.2 in. Mar. 19I1! 24.0 in. Jan. 1936 24.1 in. Feb. 1912 
TEMPERA TURES 
Highest 1130 F. Jul~ 1954 1120 F. July 1954 1130 F. A~. 1936 1100 F. Aug. 1936 1130 F. Jul~ 1954 
Lowest -260 F. Feb. l899 -220 F. Jan. 1884 _22 0 F. Feb. l899 -240 F Jan. 1912 _290 F. Feb. 1899 
WIND VELOCITY 
Fastest Gust 

(miles per hour) 63 Sept. 1952 91 Ma~ 1896 72 Aug. 1941 64 Mar. 1953 70 Dec. 1945 
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