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Permafrost underlies 25% of land mass of
northern hemisphere
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Permafrost is an important feature of the
northern landscape
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Presence of permafrost and ground ice
presents challenges to northern development




Warming and thawing of permafrost can lead to insilties in the
landscape that can have implications for ecosysteand northern
development
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Western Canada



Collaborative field
project to fill gaps
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Temperature (C)

Late Summer 2008-09 Ground Temperatures 5-8m depth

4
* e . :
| o * New information on permafrost
2 A * temperature where no recent
. > data existed
. .
T 2
O —+t---- & - § e @ T TTTToTmmmrmmmemnees 0"“. """"""""""""""""""""
4 . o *
s .0
e
&
el e e e N m e r e
i Discontinuous Continuou
Permafrost Permafrost
'6 AB ' NWT ) ) ) ) ) ) ) )
59 60 61 1\ 62 63 64 65 1\ 661\ 67 68 1\ 69
FS NW FGH INUVIK

Latitude (N)

¢ Sites established 2007 ¢ Long-term monitoring sites




Canyon
Creek

Table Mountain

Manners
Creek

<3 Pgtitot
River



()

Temperature
 © & N & n A [ R (LN
|

Mean Annual Air Temperature and 5 year Running Mean s

"""""""""""""""""""""""""""" '
ool —— ViR
S ‘h‘l"/""‘ W‘Y/ R
'A\' "A‘\' !Lw fi "y
‘V""‘"‘,«v’\" )




Temperature (C)

1.4 -

-1.6

-1.8

Fort Simpson

: = N. Alberta

<0.1°C per decade

Wrigley

0.2°C per decade

Norman Wells

1984

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

—&— Canyon Ck 12m —#— Table Mtn 12m —s&— Manners Ck 10m —#— Petitot River 10m




MP825

Temperature (C)

Depth (m)

MP825 - Aug. 2008




Percent

% of sites where permafrost has degraded since 1964
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Central Arctic
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Eastern Arctic



Depth (m)

Temperature (T)

-15 -10 -5
0 1 1 1 1 1 1 1 1 1 1
2 i
3
! i
a
6 |
4 T [ |
4
8 |
a
10 - 4
—&— Alert BH5
(82.5N)
—&— Arctic Bay
12 1 { T (73N)
= Pond Inlet
(72.7N)
Clyde River
14 - (70.4N)
l —&—|gloolik (69.4N)
A
A —i— Pangnirtung
(65.7N)

16

Temperature ()

'
[oe]

'
©

T
w N B O

KN
o

Mean Annual Permafrost Temperature (15m)
i L 4
y =-0.4913x + 26.586
_ R*=0.9025
4
60 65 70 75 80

Latitude (deg N)

85



o
Resolute

-17

Temperature ()

-16

-15

-14

-13

10 -

20 A

30 -

Depth (m)
S

60 A

70

Alert BH2

—=-1978-79
——1979-80

1990-91
—o—2005-06
—&- 2007-08

\
\




o
Resolute

GSTH ()

= Gemini = Pat Bay

-3
1800

1820

1840

1860

1880

1900

1920

1940

1960

1980

2000



GSTH (T)

-3

BH1

BH2

BH3

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000



<
@

<
tt

<;/
DN

KPat Bay
2

F

o
Resolute

Temperature ()

-15

\—0— MAAT ===5year running mean

-16 A

N
\l
1

b
1§

-19 A [

N




Temperature (C)
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Current Thermal State of
Permafrost in Canada
* |IPY snapshot

« Updated baseline



<0.2-0.8°C
since 1970s

<0-0.2°C
(since 1980s)

Current Thermal State of
Permafrost in Canada
and recent rates of
change (°C per decade)
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Summary

— baseline against which change can be measured

— Permafrost warming in all regions
— Magnitude variable

— Improve assessments of climate change impacts

— develop adaptation strategies to deal with climate
change
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