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• Novel measurement techniques such as QCL and TRANC + 

CLD proved to be useful tools for continuously measuring 

land-atmosphere fluxes of reactive nitrogen.

• Results help improve our understanding of the temporal 

variability of surface-atmosphere exchange and its driving 

factors over different ecosystems.

• Datasets provide useful validation opportunities for 

inferential models.

• Complementing standard long-term ICOS observations –

for example at some selected key sites – with high-

frequency reactive nitrogen measurements would tap the 

full potential of research infrastructures

→e.g. via coupled CO2-Nr modelling

• Field campaigns were carried out to test 

novel measurement techniques in eddy-

covariance setups for continuous 

determination of NH3 and total reactive 

nitrogen (Nr) fluxes.

• While high-frequency concentrations of 

NH3 were measured with a quantum 

cascade laser absorption spectrometer 

(QCL), a custom-built converter coupled   

to a chemiluminescence detector (TRANC 

+ CLD) was used for Nr.

• Campaigns were conducted above 

cropland (TI) , forest (BF) and peatland 

(BM) ecosystems.

• Nitrogen fluxes showed strong diurnal 

variability after fertilization on arable 

land with peak emissions during 

midday. 

• Moderate diurnal variability with 

highest uptake around noon was found 

at a forest site located in a national 

park. 

• Exchange patterns were mainly 

controlled by concentration and to a 

lesser extent by light, vapour pressure 

deficit, and surface wetness depending 

on season and land use. 

• While measured data compared fairly 

well with results from a state-of-the-

art inferential exchange scheme, a 

combination of the two approaches 

could be used for determining 

seasonal nitrogen budgets for natural 

and semi-natural sites.

FIG 1: Mean diurnal fluxes separated by the respective median concentration; upper row (a,b,c) showing ammonia fluxes, 

lower row (d,e,f) showing total reactive nitrogen fluxes; for the cropland site (TI) the flux was separated between deposition 

(b and e) and emission (c and f). Shaded areas represent standard errors of the mean.

↑FIG 2: Measured and modelled cumulative total reactive nitrogen fluxes at 

the forest site (BF). See text in figure for different gap-filling methods used.

FIG 3: Cumulative NH3 and Nr fluxes at all three campaign sites.
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