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Preliminary results of two years CO2 and CH4 eddy-covariance flux 
measurements at Biebrza wetlands 

Krzysztof Fortuniak (1) and Włodzimierz Pawlak (1)  

(1) Department of Meteorology and Climatology University of Łódź, Łódź, Poland 

The turbulent fluxes of two major GHG, methane and carbon dioxide, were continuously 
measured at the mire of Biebrza National Park (BPN) in years 2013–2014. The Biebrza valley 
wetlands belong to the biggest in central Europe. The measurement site (53o35'30.8"N, 
22o53'32.4"E, 110 m a.s.l.) was located in the central basin of Biebrza valley on the large, flat 
surface near to the village Kopytkowo. The surroundings are characterized by a relatively 
homogenous mixture of reeds, sedges and rushes characteristic for the Biebrza wetlands. A small 
river Kopytkówka, completely overgrown with reeds, flows in the nearest neighborhood of the 
site. The turbulent fluxes of CH4 and CO2 were measured with the aid of open-path eddy-
covariance system. The fast respond sensors (Li7500 for CO2/H2O and Li7700 for CH4) operating 
with 10 Hz frequency were mounted at the height of 3.7 m. The outputs from sensors, governed by 
CR5000 datalogger (Campbell Sci.), were organized in 15 min files and stored on the PC 
connected to the logger. The eddy-covariance system was complemented by slow-respond sensors: 
net radiometer (CNR1) and two PAR sensor (faced up and down) mounted on the horizontal arm 
at the height 2.7 m in a distance more than 3 m from the box, ground heat flux plates, sensor of 
volumetric water content, rain gauge, two temperature and humidity probes (HMP60) at height 0.5 
and 2 m, atmospheric pressure sensor, cup anemometer and wind wane. To achieve comparability, 
the fluxes were calculated with the EddyPro software, but 3 additional stationarity test were used 
to get a high quality data. The mean CH4 flux ranges from about 10 nmol m−2 s−1 in winter to about 
100 nmol m−2 s−1 (night) and 170 nmol m−2 s−1 (day) in summer (June–July). The summer CH4 
efflux were characterized by a clear diurnal pattern with maximum in the afternoon and minimum 
at night. The comparison between two measurement years shows a clear influence of hydrological 
conditions on monthly and annual totals of CH4 emission. Depending on the year of the 
observations and the gap filling procedure the annual totals of CH4 flux ranges from 18 to 
35 g m−2 year−1. In the summer (June and July) the mean CO2 flux showed a typical diurnal course 
with maximal uptake at noon at the level of –(12–13) µmol m−2 s−1 and nighttime respiration at the 
level of (2–5) µmol m−2 s−1. The winter CO2 flux was close to zero. The preliminary estimations of 
the annual uptake of CO2 at investigated Biebrza mire equaled 500–1000 g m−2 year−1 (depending 
on the year and method). 
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