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Stuff That Falls
From the Sky
BY STAN TEKIELA

T

here's a lot more to winter weather than building snow
forts, sucking on icicles, and throwing snowballs. Winter is a
great time to get out and investigate how snowflakes form, why
it's so quiet after a snowfall, and why snow squeaks when you
walk on it. In the winter you might notice an extra blue sky, a
sundog, and a halo.
Weather is what's in the air—wind, clouds, rain, snow.
The study of weather is called meteorology. This word
was coined by Aristotle, an ancient Greek
philosopher who wrote a book called Meteorologica.
Back in those days, anything that fell from the sky
or anything that people saw in the air, except
for living things like birds and insects, was
called a meteor. For this reason, meteorology is
the study of stuff that falls from the sky.

Stan Tekiela, a naturalist at Staring Lake Outdoor
Center, Eden Prairie, has written three books on how
to enjoy nature. His syndicated column, "Nature
Smart," appears in more than 20 periodicals in the
southwest metro area.
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In Winter, Minnesota Tilts Away From the Sun
Our cold and snowy Minnesota winters are caused by one thing
only—the tilt of the earth. Much like a spinning top, the earth tilts
as it spins on its axis. During the summer, the sun strikes the
northern regions (including Minnesota) directly, causing warm
weather. During the winter, the northland receives just a glancing
blow of sunlight.
The angle of winter sunlight also means days are shorter.
During Minnesota's long winter nights, a lot of heat escapes into
space. Here in the center of the continent we are far from the
warm oceans. For that reason we're a lot colder than the British
Isles, even though they are farther north than we are.

Earth is tilted in relation to the sun. In summer, sunlight hits Minnesota
and the rest of the northern hemisphere directly, causing warm weather.
In winter, when Earth orbits to the other side of the sun, the northern
hemisphere tilts away from the sun. The seasons are reversed in the
southern half of the globe. At what times of the year does the sun strike
the northern and southern hemispheres equally?
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Different Kinds of Snow
Snowflakes begin as ice crystals that form on tiny solids, such as
dust and pollen, in clouds at below-freezing
temperature. Kept within the cloud by
strong winds, the crystals slowly grow as
water molecules join to
them in a process called
coalescence. The crystals
gradually grow to become
snowflakes and then fall
from the cloud.
Sometimes giant
snowflakes fall. Giant flakes
are really m a n y snowflakes
clumped together. This
h a p p e n s w h e n ordinarysized snowflakes fall
through moist air that is just above
freezing. The edges of the flakes melt
slightly, forming a thin layer of water
around the flake. The water acts like glue,
sticking together several regular snowflakes to make one big, wet
snowflake. This is usually great snow to build snowmen, forts, or
sculptures.
Sometimes, instead of flakes, snow falls as tiny snow pellets.
These pellets start out as tiny snowflakes. But instead of
colliding together and becoming full-sized snowflakes, they
b u m p into cold water droplets and freeze into little balls of ice
that look like rice.
Sleet is another kind of snow. It starts out as regular flakes and
melts as it falls through a w a r m layer of air. As it falls, it refreezes
and turns into ice. Smaller than pellets, sleet is often confused
with freezing rain. Freezing rain is just rain or drizzle that freezes
w h e n it hits the ground, trees, streets, or cars.
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Strong wind has sculpted this snowdrift. Is this noisy or quiet snow?

Quiet Snow
Have you ever noticed how quiet it is after a snowfall? Dry, fluffy
snow has a lot of air space trapped between each flake. The air
spaces absorb sound as a pillow would. So the more it snows, the
more air is trapped and the quieter it gets.
After the snow settles for a day or two, the air is squeezed out
from between the flakes, and the snow absorbs less sound than it
did. Hurry outside after the next fluffy snowfall and listen.

Walking home from school, you might have noticed that snow
sometimes squeaks under your boots. Snow squeaks only when air
temperatures drop below 14 degrees Fahrenheit (minus 10 degrees
Celsius). As you walk on the snow, your weight causes friction and
pressure. When temperatures are warmer than 14 degrees, the
snow melts just enough to slide silently under your boot. Below 14
degrees, the snow is too cold to melt. Instead, the snow crystals
crush together and squeak as they collide. Next time you walk on
snow, you can use your boots as a thermometer.
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Wind Chill
When you are out in the cold, your body is working hard to make
heat to keep you warm. A thin layer of warm air forms next to
your skin. Wind will blow away this layer of heat. The faster the
wind blows, the faster you lose heat and the chillier you feel.
That's called wind chill.
Weather forecasters, or meteorologists, use a chart with the
outside temperature and wind speed to calculate the wind chill
factor. This is a number that describes how cold you feel, not how
cold the air temperature is. For example, if the temperature is 10
degrees Fahrenheit and the wind speed is 10 miles an hour, the
wind chill factor is minus 9 degrees. Your skin will feel as though
the temperature is actually minus 9.
Wind makes cold temperatures more dangerous. Cold wind
can freeze your skin, causing frostbite. To guard against wind
chill, cover your skin, including your ears and nose. This helps
keep warm air next to your skin.
W I N D CHILL CHART
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Winter Light Shows
Have you ever seen a sundog? Or a halo or sun pillar?
You are most likely to see sundogs, also called parhelions,
in the morning or late afternoon, w h e n the sun is low. They
look like mini-rainbows, one on each side of the sun. Like
tiny glass prisms, ice crystals in the air bend sunlight,
creating this colorful glow. The ice crystals are usually part
of a thin layer of winter clouds that spread across the sky.
Sundogs always appear in a position 22 degrees to the
sides of the sun. To find a distance of 22 degrees, stretch
your arm out toward the sun and spread your fingers wide.
The distance from the tip of your t h u m b to the tip of your
little finger is about 22 degrees.
Never look directly into the sun even with sunglasses.
The bright light can damage your eyes. Often, a pair of
polarizing sunglasses will help you to see sundogs.
Halos are giant white rings around the sun. Halos, like
sundogs, form 22 degrees from the sun. Millions of tiny ice
crystals float in high thin clouds and bend sunlight to form
a white ring around the sun. Halos are white. Look for them
at midday, around lunch time. When you see a halo, a
storm might be coming. To better see a halo, hold u p a small
piece of cardboard to block the sun.
Sun pillars look like beams of light shining directly u p
into the sky from a gigantic flashlight beyond the horizon.
You can see the orange, yellow, or red beams only at sunrise
or sunset. Sunlight bent by tiny ice crystals creates these
winter weather spectacles. If you see a sun pillar at sunrise,
a storm might have just passed. If you see one at sunset, a
storm might be on the way.
Why do ice crystals sometimes cause a sundog and at
other times a halo or pillar? It depends on the position of
the sun and the location and orientation of the ice crystals in
the air.
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Deep blue skies are a sure sign of winter weather. The blue of the
summer sky hardly matches the deep richness of the winter sky.
The sky is blue because of molecules of nitrogen and oxygen
that form the atmosphere. These molecules are so small you can't
see them. When the white light of the sun passes through these
molecules, they break u p the sunlight into individual colors. Blue,
violet, and green colors are reflected and scattered. Other colors
of light, such as red and yellow, pass through without scattering.
When we view the sky, we see only the scattered blue, violet,
and green light, which combine to make blue. If it were safe to
look directly at the sun, we could see the unscattered light, which
combines to form white.
Besides nitrogen and oxygen, the air has water vapor and
particles of pollution, smoke, dust, dirt, and pollen. In the winter
the air has fewer of these particles. Strong winds wash them
from the sky. Blankets of snow keep dirt down. Because forests
BOB FIRTH
rarely burn in winter, the air
has less smoke. The clearer
the air, the better we see and
the bluer the sky.

Ice forms on trees, sidewalks,
and roads when the
temperature in the clouds is
warm enough for rain to fall,
but the temperature at ground
level is low enough that rain
freezes when it touches
something.
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Minnesota Cold Facts
Coldest high
minus 39 degrees
Feb. 8, 1899

Coldest town
35.4 degrees average
annual temperature

Roseau

Pigeon River

.iS
Tower •
Coldest temperature
minus 60 degrees
Feb. 2, 1996

Snowiest place
147.5 inches of snow
during winter 1936-37

• Breckenridge

Longest cold wave
Below zero for 19 days
in 1875
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Average
annual
snowfall in
inches
Quickest cold wave
Jan. 7, 1873, temperature
dropped almost 40
degrees in one minute.
Seventy people died in
the three-day blizzard.
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Things to Do
Measure the Snow
The fastest and easiest way to measure how much snow has
fallen after a storm is to plunge a yardstick into the snow in
several spots in your yard, note the number of inches, and take
the average. Snowdrifts don't count.
Another way to measure a snowfall is to make a snow gauge.
Get a large glass jar with a wide mouth and run a piece of
masking tape down the side. With a marker and ruler, mark off
inches or centimeters. Place the jar in the middle of your yard.
After a snowfall, go out and see how much snow has fallen
into your gauge. Then bring the jar inside and let the snow melt.
The amount of water left after melting tells you how much rain
would have fallen if the water had fallen in the form of rain. You
will be surprised how little water goes into making a lot of snow.
Ten inches of snow usually contains only about 1 inch of water.

Track the Weather
Many young naturalists keep track of the weather by recording
the daily temperature, snowfall, and wind speed and direction in
a notebook. To make it easier, you can chart your observations
directly into a weather calendar. A good calendar is the Minnesota
Weatherguide Environment Calendar, available at many bookstores.
Good books about Minnesota's weather are Prairie Skies: The
Minnesota Weather Book by Paul Douglas and Minnesota Weather
by Richard A. Keen.
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A quinzhee protects you from the wind, and the air in the snow
insulates from the cold. Animals such as mice and ruffed grouse
burrow into snow to stay warm on cold nights.

Build a Quinzhee
A quinzhee is a snow house used by the American Indians in the
northern regions of North America. Making a quinzhee with the
help of a grownup is fun and easy. Shovel u p a pile of snow about
as tall as you are. Let it set for an hour or two. Then dig a tunnel
into the mound from the side at ground level. Finally, hollow out
the center and you have a warm place to play.
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