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INTRODUCTION
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A Energy exchange processes in high-latitude terrestrial ecosystems
are still poorly understood
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A Quantifying the coupled surface energy and carbon
balance is essential to assess the causes of changes in
these systems!



1)

2)

3)

Research aims

Determine the seasonal and interannual variability of the
surface energy budget in high-latitude ecosystems.

Examine the effects of differences in regional climate,
vegetation, topography and substrate on the surface energy
budget and evaporation regime.

Investigate the effects of climate and environmental change in
the Arctic on the partitioning of energy balance components.



MATERIALS & METHODS

Surface energy budget:

Radiation balance/

Fundamental energy balance equation for a Net radiation (Rn)
point on any land surface:

R =H+LE+G
Re€ . .Nnet radfation (W m
Héé. . at mospheric sNem?si ble heat

LEééat mospheric (Want)®e nt heat f 1l u
Géé..groundWhmat f | ux

Eddy covariance method:

Based on high-frequency measurements of

the sonic temperature (T,), specific humidity (q),
and the horizontal and vertical wind-speed
components u and w.
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MATERIALS & METHODS

Study sites .

Study site
Instrumentation Stordalen/Abisko Kobbefjord Zackenberg Adventdalen T;::re

birch | palsa mire wet wet dry wet dry wet fen

forest (1COS) fen fen heath fen heath
Sonic anemometer X X X X X X X X X
Net radiation X X X X X X X X X
CO2 gas analyser X X X X X X
Soil heat flux X X X X X X X X X
Snow depth X X X X X X X X
Snow and pack temp. X X X X X X X X
Soil moisture X X X X X X X X
Air temperature, humidity X X X X X X
Precipitation X X X X X
NDVI X X X X X X X
Air pressure X X X X X ile tower
Ground water level X X X X X
PAR X
Webcam X X X X X X X




CASE STUDY

Case Study 1 Surface energy balance of
subarctic lowland palsa mires related to
permafrost degradation

Christian Stiegler (1), Anders Lindroth (1),
Margareta Johansson (1) and Torben R. Christensen (1)

(1) Department of Physical Geography and Ecosystem Science,
Lund University
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CASE STUDY
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Study area

Mean annual air temperature (Abisko):
+0.49AC (2002-2011)
i Increase in mean annual air temperature by 2.58AC
(1913-2006).
Mean annual precipitation (Abisko):
332 mm (2002-2011)
I Increase in snow depth during the last century (2i 3 cm per decade
in Dec.T Feb.), decrease within the last decade.
Zone of discontinuous permafrost

i Accelerated increase in active layer thickness (0.7-1.3 cm yr."),
decrease of permafrost thickness since the 1980s.

I Increase in areas of open water, expansion of wet habitats and a
decrease in dry, hummock sites.
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