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sonic anemometer: 
RMYoung 81000
gas analyzers: 
CO2/H2O Li-cor 7500
CH4 Li-cor 7700

Eddy-covariance site in Kopytkowo (since 2013)

The CO2 and CH4 fluxes are calculated for 1 hour 
intervals with the  aid of EddyPro software

Data are gap-filled with different methods 
(NEE separation, look-up tables, artificial neural 
networks etc.)

Measurements height 3.7m

100 m
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6.7, whereas in the dry fall of 2018 it dropped to 5.0–5.8. The lithology at
themeasurements site is characterized by thick deposits of limnetic and
telematicmud (Okupny et al., 2016), but the superficial layer (0–20 cm)
is dominated by tall-sedge peat.

The climate of the northeastern Poland can be described as temper-
ate with continental influences. It is characterized by relatively cold
winters and warm summers. At the measurement site the mean
monthly temperature over the study period ranged from−4.0 °C in Jan-
uary to 17.5 °C in July (Table 1), but the highest and lowest recorded
temperatures were 33.5 °C and −26.1 °C, respectively. Summer is the
rainiest season. Over the study period mean July precipitation totals
reached 91 mm, much higher than in other summer months, but
based on a longer perspective (reference period 1981–2010) the annual

rainfall distribution was flatter and mean monthly values ranged from
30 mm in February to 78 mm in July, with a mean annual total of
613 mm. The prevailing wind direction for the site is south-east
(Fig. 2), which dominates in all months except spring when flow from
the northwest is more frequent. The annual wind speed distribution
is characterized by a winter maximum and summer minimum.
Monthlymean daily totals of incoming solar radiation (Kd) at the ob-
servation site reach almost 22 MJ m−2 d−1 in June, which for the
photosynthetically active radiation band gives a photosynthetic
photon flux density (PPFD) of 517 μmol m−2 s−1. The average
PPFD around noon exceeds 1400 μmol m−2 s−1 in June, with ex-
tremes above 1900 μmol m−2 s−1. Annual totals of Kd and PPFD
were 96 GJ m−2 y−1 and 8.13 kmol m−2 y−1, respectively.

Fig. 1. A general view of the Biebrza wetlands around the measurement site (upper); location of the measurement site in Biebrza National Park (lower left); a view of the instrumental
screen and sensor (lower middle); the nearest neighborhood of the site with the source areas at p = 90%, 75% and 50% calculated for all stability classes, years 2013–2018 (lower
right).Map legend: 1 – area dominated bymediumhigh sedges (association Caricetum rostratae), 2 – area dominated byAmerican Reed and ferns (association Thelypteridi-Phragmitetum),
3 –area dominated by calamus (association Acoretum calami), 4 – grassland, 5 – bushes, 6 – forest and trees, 7 – agriculture.

Table 1
Monthly and annual means of the measured parameters: WTL – water table level (cm), T2m – air temperature at 2 m (°C), f2m – relative humidity at 2 m (%), v2m – wind speed at 2 m
(ms−1), dd2m – wind direction at 2 m (deg), Kd – shortwave downward radiation (MJ m−2 d−1), Ld – longwave downward radiation (MJ m−2 d−1), PPFD – photosynthetic photon flux
density (μmol m−2 s−1), p – precipitation (recorded at Dębowo station, 3.2 km north-east of the EC site), fCO2 – CO2 flux (gCO2 m−2 d−1), fCH4 – CH4 flux (mgCH4 m−2 d−1).

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. a.m.

WTL 0.5 4.3 4.5 5.1 −0.2 −19.5 −23.6 −33.0 −41.1 −36.1 −19.8 −9.6 −14.1
T2m −4.0 −1.5 1.2 7.4 13.4 15.6 17.5 16.7 11.9 6.4 2.8 0.2 7.3
f2m 90 88 79 74 73 76 80 80 85 87 93 94 83
v2m 2.9 2.5 2.6 2.5 2.0 2.0 2.0 1.6 1.9 2.3 2.4 2.9 2.3
dd2m 226 222 216 221 329 306 259 224 222 223 230 225 222
Kd 2.2 4.3 9.3 14.9 20.4 21.9 19.6 17.5 11.5 6.1 2.1 1.5 11.0
Ld 24.1 24.6 24.5 26.5 29.0 30.4 32.0 31.4 29.7 27.5 27.1 25.8 27.7
PPFD 50 100 211 342 474 517 467 423 274 143 50 34 258
p 40 32 36 48 43 56 91 51 56 53 44 58 607
fCO2 0.2 0.1 0.5 1.4 −6.0 −11.0 −6.3 0.7 3.4 5.0 4.1 2.2 −0.5
fCH4 6.7 6.9 6.2 15.9 70.0 68.9 68.7 38.1 21.1 10.2 10.0 5.2 27.4
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Biebrza National Park, northeastern Poland - the largest 
complex of coherent wetlands in Central Europe
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Mean and cumulative annual courses of CO2 and CH4 fluxes
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Annual totals of CO2 and CH4 vs. ground water level
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Total annual C-CO2 + C-CH4 carbon flux 
on temperature vs. groundwater level plot 

The flux values in gC-(CO2 + CH4) m−2 yr−1.
The area of symbols corresponds to the net annual carbon flux 
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Conclusions

• In wet and cold years natural wetlands in Biebrza National Park are sink of 
CO2 with annual capture up to 1000 gCO2 m−2 y−1 (and are also a sink of total 
atmospheric carbon C-CH4 + C-CO2). In dry and hot years (or if artificially 
drained) they becomes a source of CO2 with emission up to 1000 gCO2 m−2 y−1

• The reduction of CH4 emissions in dry and hot years does not compensate 
for the increased release of CO2.

• In the changing (non-stationary) climate conditions it is difficult even to 
assess whether the mid-European wetlands act as carbon source of carbon 
sink – because of the high inter-annual variability of net annual carbon flux, 
the multi-year average flux estimates can depend strongly on the chosen 
analysis period; specifically, the number of droughts episodes. 
Long term observations needed! 



Thank you for your attention !


