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What are “Cold Regions” and what is the
“Cryosphere™?

Video courtesy of NASA Earth Observing System (EOS)



Permafrost: Layer of soil or rock, at some depth beneath the
surface, in which the temperature has been continuously below
32°F for at least two years.

Vladimir Romanovsky
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Continuous Permafrost

Forms in areas with a MAAT of less than 24°F independent of aspect and
topographical influences.




Discontinuous Permafrost

Forms in areas with a MAAT of less than 28°F, but more than 24°F. As the air
temperature alone is not enough to cause permafrost formation, this type
requires some form of topographical shading, usually mountains with north
aspects.




Sporadic Permafrost

Forms in areas with a MAAT of less than 32°F, but more than 28°F. Sporadic
Permarfrost forms as pockets of ice within peat and under existing ice. This sort
of permafrost may also occur in high altitude mountain environments.




|Isolated Permafrost

Forms in areas that provide temperatures cold enough for ice production.
These patches are often found in higher altitudes that exhibit variability in
MAAT, but ultimately support ice retention in certain areas.







Permafrost: Indicator of Climate
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EXxtent: How much area? does permafrost cover?
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Ground Thermal Regime



Land Surface Change: Permafrost's Response to Climate

*Hydrologic
*Ecological

*Geologic / Topographic
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Thermokarst

Marshy areas that form when

permafrost thaws

leaving many

small lakes and streams on the

surface.
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*Vegetation Changes

algae and micro bacterial invasion of warming lakes

*Eutrophication




Geologic / Topographic

e Patterned Ground
e Ground Subsidence

* Rock Glaciers

Natural Resources Canada

Taget ¥,

Pergélisol

......
Pergeélisol
improbable

Pergélisol
. o possible
(4 pu .
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Climate’s response to Permafrost

Plants photo-
synthesizing

Neutral carbon balance

Plants
respiring

Garbon out

Carbon released by
\ decomposing microbes

Plants growing faster

More carbon IN than OUT

Carbon balance in
tundra over time

More old

car b?”d Plants still
respire growing
faster

But even more
old carbon
released

More carbon OUT than IN

The National Science
Foundation




Future Prospectives on Permafrost Thaw

. (b) A2 (2080-2099)
R
) n :
: 343
.§ 2.29
] 0 4 1.38
g 0.82
g 0.49
2 0.28
E -1 0.16
0.09
= 0.04
@ 0.01
E '2 1 i | (! 000
: IS =
2 —— Observations —Filter1 — Filter 2
= Z
-3 r T r T r - r - : -  (c) Observations ) P —
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 _ T T o Lo Ll
Year Isol. I
Haeberli and Beniston 1998 Spor. r\\vx,“
":- Thermal Response to Warming DiSC. 5 10
/"\‘,..,?\ £ . Low Moderate High Cont, s }
; . i Physica v [ [ [ !
1 % " Response  Moderate ] [ [ é t
‘7. . to Warming High o = —E- [ Zomc
Il Glacier
B ; SRES A2
Mean Annual Ground | SRES B1
Surface Temperature —— [+ ] (PO i) Sl
S i Sy 1900 1950 2000 2050 2100
3 »2C

Lawrence and Slater 2005

PR
S ]

v ey

P

Smith and Burgess 1998



Permafrost Links

http://nsidc.org/frozenground/index.html

http://gsc.nrcan.qgc.ca/permafrost/pdf/wkshpsensitivityposter2.pdf

http://www.eoearth.org/article/Permafrost in the Arctic

http://earthobservatory.nasa.gov/Features/FrozenSoils/

http://earthobservatory.nasa.gov/IOTD/view.php?id=5713

National Snow and Ice Data Center
Natural Resources Canada
Encyclopedia of Earth

NASA Earth Observatory

NASA Earth Observatory
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