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BUTé

Å Energy exchange processes in high-latitude terrestrial ecosystems 

are still poorly understood

ÅQuantifying the coupled surface energy and carbon 

balance is essential to assess the causes of changes in 

these systems!

INTRODUCTION

8



Research aims

1) Determine the seasonal and interannual variability of the 

surface energy budget in high-latitude ecosystems.

2) Examine the effects of differences in regional climate, 

vegetation, topography and substrate on the surface energy 

budget and evaporation regime.

3) Investigate the effects of climate and environmental change in 

the Arctic on the partitioning of energy balance components.
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Surface energy budget:

Fundamental energy balance equation for a

point on any land surface:

Rnet = H + LE +G

Rneté..net radiation (W m
-2)

Héé..atmospheric sensible heat flux (W m-2)

LEééatmospheric latent heat flux (W m-2)

Géé..ground heat flux (W m-2)

Eddy covariance method:

Based on high-frequency measurements of

the sonic temperature (Ts), specific humidity (q),

and the horizontal and vertical wind-speed

components u and w.
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Case Study  ïSurface 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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Å Mean annual air temperature (Abisko):

+0.49ÁC (2002-2011)

ï Increase in mean annual air temperature by 2.58ÁC

(1913-2006).

Å Mean annual precipitation (Abisko):

332 mm (2002-2011)

ï Increase in snow depth during the last century (2ï3 cm per decade 

in Dec.ïFeb.), decrease within the last decade.

Å Zone of discontinuous permafrost

ï Accelerated increase in active layer thickness (0.7-1.3 cm yr.-1), 

decrease of permafrost thickness since the 1980s.

ï Increase in areas of open water, expansion of wet habitats and a 

decrease in dry, hummock sites.

Study area

CASE STUDY


