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...Continued from page 1

below freezing in order to maintain a glacier, mountains near the equator can only
have glaciers above a 5 kilometer (3 mile) elevation, while at higher latitudes glaciers
can reach down to sea level. Continental ice sheets are a larger form of land ice cover-
ing entire land masses like Antarctica and Greenland. Together, glaciers and ice
sheets store 75% of the world’s fresh water.

Glaciers and ice sheets grow and shrink with the seasons and there are special terms
to describe this change in size. Where ice thickens or grows in an area, accumulation
occurs. Ablation describes the mass of ice shrinking. Beside simple melting, ice sheets
and glaciers can shrink by calving which occurs as huge chunks of ice are broken off
from the main mass becoming icebergs.

Read on to learn more about albedo and the positive feedback mechanism. These are
crucial to studying icy climate controls.

READ THE FINE PRINT: Average Albedo Ranges of Common Environments...
Fresh snow/ice 60-90%

0,
Old, melting snow ~ 40-70% Tunara 15-35%
Grasdands  18-25%
Clouds 40-90%
Desert Sand 30-50% Forest 520%
; Water 5-10%

[ soil 5-30%

When sunlight enters the atmosphere,
we see objects because of the light they
reflect to our eyes from the sun and the
rest of the light is absorbed. So a green
leaf absorbs all colors but green which it
reflects away from itself. The amount of
solar radiation reflected from an object is

called its albedo and varies for differ-
ent objects. Snow and ice have albedos
ranging from 60-90%! In contrast, water

reflects only 5% of radiation when the
sun is overhead. The more light a sur- \;V-lm&r bUt the Sun
face absorbs, the more heat it gains | —————————
from the sun. This is why black asphalt g '
feels hotter than white sidewalk cement S Stl ” a Sh I n I n o
on your bare feet! Albedo contributes :

greatly to what is called a positive feed-

back mechanism. Read the article on |
page 3 for more on feedback.
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, Climate
' Cooling-,3
Initial
Change ﬂ
Grea;er Increased
You've learned about ice sheets and albedo and so | €°°ling Snow/Ice

much more - here’s the connection. The positive feed- ‘
back mechanism: If an initial change takes place (say \ ;ﬁaﬂﬁr /
a long period of intense cold) ice and snow increase Absorbed

over that time, solar absorption decreases and the

area’s albedo increases. Because reflection of solar radiation is higher the system
continues to cool down. This increased cooling keeps the cycle going - it provides
positive feedback. The opposite would happen if the system started warming up. A
little bit of melting would lower the albedo of the system since water has a lower al-
bedo than ice, allowing greater absorption of solar radiation and further raising the
temperature.

The albedo/temperature feedback mechanism isn’t the only one though. There are
positive feedback mechanisms for the weathering of rocks, for the growth of vege-
tation in cold climates, and for water vapor and plant growth. See if you can draw
some of these other feedback cycles like the one above.

READ THE FINE PRINT on page 2, then decide what you think the average
albedo range is for the area you live in. Choose two other locationsin _#%
theworld - maybe a grandparent’ s hometown or someplace you've G
gone on vacation - and do the same. Which Nationa Park probably
has the highest albedo? The lowest? Visit the National Park
Service website at http://www.nps.gov to find the parks!

The largest iceberg ever sighted was 208
miles long and 60 miles wide - about the size
of Belgium!

Penguins never have to worry about becoming a
Polar bear SNack? That's because Polar bears live in the

Northern hemisphere and penguins live in the Southern
y hemisphere!

% of its mass underwater.
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Quick Quiz!

Glacier

Answer the questions below using your newfound knowledge from the articles on pages 1-3.

1. What happens before and after a layer of ice forms on the oceans?

2. What is the difference in ice thickness between the North and South poles? Which
is greater?

3. What is the difference between a glacier and an ice sheet?

4. How much fresh water is stored in ice sheets?

5. Why do light-colored objects feel cooler in the sun than dark-colored objects?

6. Does the absorption of solar radiation make something warmer or cooler?

7. How does apositive feedback mechanism work?




