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Introduction

Agriculture
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Emissions of ammonia and deposition of reactive
nitrogen are of great importance in Denmark

Denmark has very little area with nature, and the
areas are located close to agricultural
activities

Quantification of emission of NH3 and deposition 
of Nr must be as accurate as possible

Illustration by Gregor Levin, AU
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Example: Ammonia sensitive forest area and 
§3 nature

Contains data, used in relation to the specifications for use of Danish public data
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The sensitive area is surrounded by emissions – a typical situation

How does local emissions influence local deposition?

Google com/maps

Contains data, used in relation to the specifications for 
use of Danish public data
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NH3 dry deposition parameterisation
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Bidirectional flux proces
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Aim of our study

• To implement the process of bidirectional flux in the regional models DEHM, MATCH and 
EMEP

• To attempt to give a more accurate distribution of N deposition over sensitive nature 
areas

• To try to understand what the inclusion of the return-flux from plants – some already at 
their highest level of N (e.g. crops) - might mean for the transport of NH3
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Very preliminary results - DEHM

July 2018

Changes in:

Concentration

Deposition
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Very preliminary results - MATCH

2014

Changes in:

Concentration

Deposition
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Very preliminary results - EMEP
Monthly concentrations in 2018 of 

NH3 NH4
+

EMEP reference run
EMEP with bidir
Observations
(Skip)
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Summary initial results

 DEHM

• Spatial distribution of NH3 concentrations shows mainly areas with decreases

• Spatial distribution of NH3 total deposition shows mainly areas with increases

• No evaluation with measurements yet

 MATCH

• Spatial distribution of NH3 concentrations shows mainly areas with decreases

• Spatial distribution of total N deposition shows mainly areas with increases

• Slightly better performance for NH3 concentrations when compared with obs. (not 
shown here)

 EMEP

• Tendency to lower concentrations of NH3 (and very slightly lower NH4
+ values) when

compared to observations.
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Initial reflections

Some difficulties: in EMEP it doesnt get better when compared to measurements, in MATCH 
it gets slightly better (DEHM hasn’t compared to measurements yet)

Concentrations go down in both MATCH and DEHM (and for most of EMEP stations) –
probably due to changes in surface resistance not directly connected with the 
compensation points; the old code typically had a more crude way of trying to 
compensate for the missing bidirectional flux treatment.

-> there is a need to dig deeper – what is actually the governing parameters in the 
parameterisations of dry depositon?

Bidirectional flux gives rise to emissions of NH3. How should this be handled in relation to 
”official” national total NH3 emissions?
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Bidirectional flux parameterisations
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Links to SEEDS

 Intercomparison with dry deposition parameters will be very valuable (ongoing with 
Paul)

 The SEEDS project results in a series of very helpful data sets for the ongoing research in 
dry deposition:

 LAI data on high (daily) resolution (and phenology? and soil moisture) – potentially
very helpful both because it gives access to ”real” data for the vegetation, and 
because it helps quantifying more accurately to which extent parameters related to 
LAI are driving the process

 Maps of deposition velocities (also for other components than O3?), 

 and maps of stomatal conductances are also interesting for comparison and 
process understanding

 The  monthly emission maps help understanding the resulting emission flux



TECHNICAL SCIENCES

AARHUS
UNIVERSITY 6 DECEMBER 2023 SENIOR SCIENTIST

SEEDS GENERAL ASSEMBLY LISE MARIE FROHN

Thank you for the attention!
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