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Examples for Arctic landscapes affected
by massive permafrost degradation
(thermokarst)
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Holocene 3180 Records from Greenland
and Canadian Arctic Ice Caps
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(J. Hansen)

The changes in
mean annual air
temperature from
1950 to 1998

The changes in
mean annual air
temperature from
1986 to 2006



Topics to be covered:

 Measuring Permafrost Thermal Regime

 Modeling Permafrost Thermal Regime

« Permafrost in Climate Models



150°W

140°W ‘
; ; W CONTINUOUS PERMAFROST
o BEAUFORT SEA ! |
7 T T | DISCONTINUOUS PERMAFROST
est Doc.
_ m NO PERMAFROST
e e ;‘;MQ GLACIERS
Y | /\/ RIVERS
} LAKES
Imnaviat ' i -
Toolik Lake | [ ] AN
| \
.ﬁ " | /N TRANS-ALASKAPIPELINE \
| sl
| - BOREHOLES:
Coldfoot b \
A ' USGS
® UAF

o~ Bonanza Creek

;o
{rioa

i




TEMPERATURE (°C)

-6.5

-7.0

-7.5

-8.0

-8.5

I Y | L T T T ]
/V/ %
4 o N~ O Ww
- 4 /v ¥ 303> A
< ™ O 9000 ®O O
/A/ V/ H b i vl el el o 2 2
‘e " S 1]
i -« " < W e Ay o d4b -
<, > w | | |
A/ v D
4, /V
L | ~ g
A/A V/
E R P
A,A, V/v
- A/A/A /v/ -
< < v/
i Vv 4 4 ~p
b V- R o i
9 v. .
4,4, d-q <
Yy Yy
‘:4;‘: AA
= Vv v V-y. il
r. <“‘<,<-<<< Y
A, guBm EEEEEEE RNy R R . 444,4-4.4,44
by Ry - u-u M-HBB B
.\ A A A '|D|n n '\bub [ [ n n
m’ 000 obbbosnnae
7l o
Py [¥]
o
s 2 2 3

(w) H1d3ag




Temperature at 20 m depth ( ‘c )
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Two Approaches in Permafrost Dynamics Modeling :

1. Site-specific permafrost temperature reanalysis

2. Specially-distributed permafrost modeling



Permafrost Temperature Reanalysis

Methodology:

A numerical model calibration
for a specific site using data on

soils temperature and physical Long-term meteorological
properties and the data from the and other input data
closest meteorological station preparation, choosing
l scenarios of the past and
future climatic changes

Check the quality of calibration
using soil temperature data not
involved in calibration

~

Numerical simulations of the geothermal field dynamics

l

Analysis of results and their geophysical and ecological interpretation




Permafrost Temperature Reanalysis
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Future Changes in Climate and Permafrost



Projected Arctic Surface Air Temperatures 2000-2100
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Circum-Arctic Coastal
Key Sites
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Thank you very much !
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Conclusions

Permafrost temperature needs to be continuously monitored

Permafrost modeling 1s an important tool in Global Change
research

Present-day Global and Regional Climate Models not
adequately represent permafrost dynamics

A proper permafrost representation in these models 1s
especially important at the time of permafrost degradation



