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Daily variation of soil water content
(from June 2009 to April 2010) at
20 cm (dotted lines), 40 cm (thin
solid lines) and 90 cm (thick solid
lines)  deep, measured by
reflectometers sensors (CS615,
Campbell) for (a) beech stand, (b)
ecotone and (c) douglas fire stand,
and pluviometry (from June to
November 2009)
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Daily variation of Evapotranspiration (ET) measured
by eddy covariance, and Potential Evapotranspiration
(PET) calculated by the Penman formula, from June to
October 2009.
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‘ I. INTRODUCTION

European forests ecosystems, in the context of global warming, are threatened by decline and loss of
productivity. Analysis of the extreme climatic event of 2003 showed us that edaphic drought is the primary

cause of observed impacts (Granier et al., 2007).

In this context, we propose to analyze the productivity of a Belgium mixed forest, at Vielsalm (Ardennes),
through the characterization of the Water Use Efficiency (WUE), at both species and stand level. WUE is
defined as the ratio of absorbed carbon by loss of water. Experiments started on July 2009.

Carbon and water vapor fluxes of this forest have been performed for over ten years by the eddy covariance
method (Aubinet et al., 2001). This method provides good estimations of carbon uptake and
evapotranspiration at the stand scale. In the aim of characterizing species contribution to the stand water
vapor flux we used sap-flow sensors to monitor transpiration at the tree scale, and upscaled the results at the

stand scale.

The site of Vielsalm allows to compare the eco-physiology of two predominant species in Belgium, beech and
douglas fir, in the same edaphic and atmospheric conditions.
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August 2009 to April
2010, measured with 3
zenith angles of the
LAI2000 (Li-Cor), for
beech stand (solid black
circles) and douglas fir
stand (empty black
squares).
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Sap flux density and global radiation time course (empty squares)
for 5 beech (solid black line), 4 douglas fir (dotted black line) and 3
silver fir (hatched gray line) of various circumferences, during two
successive days (19 and 20 August 2009).
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Frequency of stem circumferences (empty black
squares) and tree height (empty black circles) for
all species in 2009, Vielsalm site.

For the beech we observed a strong diminution
of density during the last years. Strong attacks
of scolytes in 1999 & 2000 (xylophageous
insect) occurred on Belgian beech forest,
inducing a loss of 40% of the population.
Mean annual increment was:

- 0,9 cm/yr for the beech,

- 3,2 cm/yr for the douglas fir,

- 2,7 cm/yr for the silver fir.
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Tree transpiration :
sap flow measurements

The thermal dissipation
technique (Granier, 1985) is
used.

18 trees are equipped (9 beech,
6 douglas fir, 3 silver fir) with
respect to each species
circumference distribution and
proportion within the stand. Scan
interval every 30 sec. Data
averaged every 30 min.

UP GmbH and
Dynamax sensors

Leaf water potential :
Seasonal trends for each species (Scholander

pressure chamber). m
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Elevation: 450 m
Mean annual temperature: 7°C
Annual precipitation: 1000 mm

Tree age:
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- douglas fir: 74 yrs
- beech: 102 yrs

beech

Tree height: -
- douglas fir: 39,9 m

- beech: 25,6 m

Tinseubois forest (Vielsalm)

Elux tower

Douglas fir

Cambisol: 1,5 m deep
Roots depth: 0,9 m




