
Geophysical Research Abstracts, Vol. 8, 03474, 2006
SRef-ID: 1607-7962/gra/EGU06-A-03474
© European Geosciences Union 2006

Dynamic pressure problems in soil respiration
measurements with closed dynamic chambers.
M. Suleau, A. Debacq, V. Dehaes, M. Aubinet.
Unité de Physique des Biosystèmes, Faculté universitaire des Sciences agronomiques de
Gembloux, Belgium, (suleau.m@fsagx.ac.be / Fax: +32 81 62 24 39 / Phone: +32 81 62 24
92).

Soil respiration measurements performed with closed dynamic chambers are very sen-
sitive to pressure differences between the chambers and outside: pressure differences
as small as 1 Pa can induce errors that are of the same magnitude as the flux itself.
The problem is usually solved by adding a vent on the experimental set-up. However,
as this set-up gives satisfying results in most cases, it is not sufficient at sites highly
exposed to the wind, like agricultural sites, notably. This is due to air movement that
creates a Venturi effect at the vent, leading to aspiration of air from within the cham-
ber.

At the CarboEurope-IP agricultural site of Lonzée (Belgium), we used a vertical vent
tube and placed the upper end between two horizontal plates. This system has proven
to be efficient in most conditions. However, at our site, it didn’t give reliable results
in strong wind and bare soil conditions. This is probably because the vertical wind
gradient is large close to the soil and the wind captured at the vent height is not the
same as at the chamber level, inducing dynamic pressure differences.

Measurements of soil flux using automatic closed dynamic chambers equipped with
vents of different geometries were tested. They were confronted with pressure differ-
ences and wind velocity and direction measurements. An optimal geometry allowing
measurements in windy terrains was finally proposed.


