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By the UCAR Office of Education and Outreach,
with support from NASA.




Melting snow and ice on land
e Glaciers Then and Now activity

Rising sea level
e Thermal expansion activity

Possible changes to ocean
circulation

Ocean acidification

K UCAR
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(with an activity about glaciers)




e Continental glaciers (also
called ice sheets) cover
large areas at high
latitudes.

e Alpine glaciers (mountain
glaciers) cover smaller,
high altitude areas at all
latitudes.

To be considered a glacier,
the ice must be moving.
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e \What can we
say about this
graph?

[Type In the Chat]
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® This statement
IS true and can
500 . | be deduced
from this
graph. Glaciers
In all regions
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The map at left shows in
orange/red areas where
there were higher than
average number of melt
days in 2007.

There 1s evidence that both
the rate of ice melt and area
of ice melt are increasing.

There is evidence that melt
water under the ice is
Increasing glacier
movement towards ocean
(basal slip).
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MASS VARIATION
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e Antarctica has been losing more than 100 cubic kilometers
(24 cubic miles) of ice per year since 2002.




Mountain Glaciers

PERU VIEW

Qorl Kalis Glacier in Peru. Left: July 1978. Right: July 2004.

Part of a special section of the NASA'’s Global Climate Change Web Site called
“State of Flux, Images of Change”

http://climate.nasa.qov/stateOfFlux/




e Glacial advance:
Glaciers become
larger when more
snow falls than

melts.

Glacial retreat:
Glaciers become
smaller when more
snow melts than
falls.
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e Students compare
photographs of
glaciers to observe
how Alaskan

s, GLACIER DAY

e Py A glaciers have

changed over the
last century
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Glacier Bay National Park, Alaska
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Glacier Bay National Park, Alaska
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Recent Sea Level Rise

23 Annual Tide Gauge Records

= Three Year Average
- Satellite Altimetry
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How mucﬁ s@a'l )

o the pas bl 7 e Currently, global sea
level is rising about
3mm per year.

e Sea level Is expected to
rise 18-59 cm over the
215t Century.

1850




Web"Tour ; Explorfﬁéf
NASA Climate Time Machine!

@/ Jot Propulsion Labomlory

* Southeast United States
Amazron Delta
Northern Europe
Southeast Asia
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Rocont satelite observatons have detected a hinning of parts of the Greonland o shiot al lowr
‘wyations, A partaal mefting of this ke sheet would causio o T-meter (3-foof) rise. I melted complotely,
“rponland lce shoet contains enough wator to raiso soa lovel by 57 metoers (16-23 feet).

“on shows the effect on coastal regaons for each meter of se kel rise, up 9 6 meters (10.7
wwbd 0 covered In woter is shaded red. (Credit: Conter for Remote Sensing of lco
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If the Greenland Ice Sheet melted completely, raising
sea level 6 meters, which cities labeled in the
“Climate Time Machine” would be underwater?




glaciers and small ice caps
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terrestrial storage
near-surface thermal expansion

197¢ 1975 QR0

Date (Year

e Melting glaciers and ice sheets add water to ocean.

® Sea Wwater expands as It warms.
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e \With a simple model,
students investigate how
thermal expansion of water
can affect sea level.

Students will be able to
describe the change In
water level when the water
IS exposed to heat.
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Setting up the model

Completely fill the flask

Correct: Incorrect: TR
No gap at top Gap between water UL R oS, il
surface and bottom

of stopper Place thermometer and

glass tube into the cork
and place cork into the
mouth of the flask. The
water should rise a short
way up the glass tube.

Have a student report the
temperature of the water
and mark the water level
In the glass tube.
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Testing what happens as water warms:

1. Ask students to predict
what will happen to the
water level when exposed
to heat. Form a hypothesis
or multiple hypotheses.

Place the flask under a
lamp to warm the water.
Within 5-10 minutes the
water level in the glass
tube will have risen.
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Large scale pattern of water movement through the world’s
ocean basins due to changes in water temperature and
salinity, which lead to differences in density.




Yuu Tuhe goddard thermohaing Groulaton youtube Search Browse Upload

The Thermohaline Circulation - The Great Ocean Conveyor Belt (NASA)
djxatianta 896 videos ¥ Subscribe
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Post 8 comment




Thermohaline Circulation

NOAAVisualizations 36 videos = Subscrbe

e

Water Density/Temperature

oWy '|'| arm

006/0:14 i MOp - [*

NOAAViIsualizations — — The word “Thermohaling™ is 8 conjuncton of lerms
refeming 10 "heal” and “salinily.” The movemant of mos! mid

y Uike : Saveto ™ Ei_ Share

Post a commant

http://www.youtube.com/watch?v=lazgl1F9hE c&
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-"f"!f':-f:%*-t'Arct1c sea ice d che"may
impact ocean circulation.

e Decline In Arctic ice
cover 1980 to 2003

Influx of fresh water
from melting ice Is
making Arctic Ocean
water less dense.

Then vmusloaton shoe B Bl Aecic sen o8 eesman bom VT 0 2007, A e aned of sk mrteer
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P 0w Lad [ Viss ) decrmren) 0w Te calsDt el Dmgie e VT Cewdt BASA Gooooed
Somrtfy Vet Sty

Less dense water may not
sink as much as it does
today, disrupting ocean
circulation.




Questlons
about ocean
'Clrculat_lon?
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Measured at Mauna Loa, Hawaii

_ Atfnosphéric Carbon Diéxide |




OCEAN ACIDIFICATION e Up to half the carbon

‘i, Atmospheric :mc - :l c?&?c d i OX I d e re I ease d

carbon dioxide _
= from burning of
' | fossil fuels gets into

the ocean.

dioxide
9 C0 07 Ha0 C— > HaCOy

L In ocean water, CO?2
| forms carbonic acid
which makes it
setrmed o difficult for animals
to form CaCO3
(limestone) shells.

Source: University of Maryland
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affect marine Ilfe?

® |n experiments, doubling
amount of CO2 dissolved In
seawater decreased
calcification rates In corals an
average of 30%.

Note that the rate at which
corals build their skeletons is
affected by many other
factors too (such as
temperature, light, and
nutrients).




Pl Expe riment!
Vinegar + Shell = ?

Vinegar is acidic.

The shell 1Is made of
calcium carbonate.

What will happen to a
shell left in vinegar?

Write your hypothesis
In the chat.







~ Shell in vinegar '(Ieft)., control shell (right)'
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" The ocean is not vmegar
(but a Ilttle change in pH can make a big difference)

Vinegar has a pH of about 3

The pH of seawater varies
between 7 and 8

Since the start of the
Industrial Revolution, pH of
seawater has dropped about
0.1.

In the next century, it is
expected to drop another 0.1-
0.35.







Climate and Global Change on
Windows to the Universe
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http://www.windows2universe.org




= -'_'e‘f_-'.;;__f._fij.:'__:-'__-?‘_-_'_'_.‘A serles ef onlme pr0fess1onal development courses fc)r mlddle

and high school educators

CD 501 — Introduction to Climate Change
CD 502 — Earth System Science: A Climate Change Perspective
CD 503 — Understanding Climate Change Today

http://ecourses.ncar.ucar.edu
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Thank you to the sponsor of
tonight's Web Seminar:
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E’\srALeOming Center

Learning Resources
& Opportundi=s & : Adkmirdstrator
Welcome to Your Professional Development HOfip
The Learning Cenler is NSTA's e-professional development portal to [ Chick Here to Log in Now |

hedp you address your classroom neads and busy schedules, You can
gain access 1o more than 3,300 different resources thal cater fo your
preference for leaming. Crver 925 resources, such as journal articles,
scince objects and web 2eminars are avalable {or fres. A sulte of
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Most Popular Science Objects

praclical tools such as My Livary, My Transcripl, and My —— . Viewed  Emaled
Professional Development Plan and Portfolio tool help you organize, personalize, and document your 1. Energy; Different Kinds of Energy
growth over time. If desired, you may review an archived Web Seminar overview of the NSTA 2. Piale Tectonics: Layered Earih
Leamning Center, or download the "How lo Guids® POF (2.7 MB). 3. Energy: Thermal Eneray, Heat, and
Temperature
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