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The Norwegian national monitoring programme
 Fulfill several purposes

• Transboundary fluxes
• Contaminates (including new compounds of 

emerging concern)
• Climate change and ozone layer
• Provide data for effect studies (i.e. LRTAP ICPs) and 

research on atmospheric processes
• Trends (compliance monitoring)

 Sites of different complexities 
• From very advanced/research oriented to only 

include a few compounds
 Long term (financial) commitment



All the data are openly available

http://ebas.nilu.no/

Database infrastructure for several 
networks: EMEP, ACTRIS, WMO GAW, 
AMAP, HELCOM, OSPAR and more

http://ebas.nilu.no/


Urban montoring
• Municipalities /city 

authorities with the 
monitoring 
responsibilities

• Transferred data to 
different online data 
portal

• Reference laboratory at 
NILU

• Simple programme 
(mainly PM, NO2)

• More advanced 
observations in Oslo

https://luftkvalitet.nilu.no/en/

https://luftkvalitet.nilu.no/en/


The observational system needs to fulfill several criteria

•Long term commitments.  Takes long time to obtain a 
useful time series -at least ten year

• Shorter periods for screening and research
•Adequate spatial resolution

• Enough stations to observe regional differences, especially important 
in regions with strong meteorological variations

•Adequate  temporal resolution 
• Hours or days necessary to study sources and transport. 

Adequate  data quality
• Harmonized methods with international/national standards and use 

of reference methods and standard operational procedures
• Regularly checked

•Co-located measurements
• Many different components at the same sites. Cost efficient and 

better understanding of atmospheric processes and sources
Monitoring and research in close cooperation

• Use of same infrastructure (sites, lab, database)
• Dependent on each other 

International commitments
• Program

Protocols and conventions
• Quality

standards, procedures and 
QA/QC assessments



Developing procesudurs, document tracebility 
and quality assessessmens of observations
In close cooperation with international monitoring frameworks and 
research infrastructures I.E EMEP, CEN, ACTRIS, ICOS, WMO-GAW



Norwegian monitoring programme, regional background 
(excl. climate gases or ozone depletion substances)

EMEP Monitoring strategy:
https://unece.org/fileadmin/DAM/env/docu
ments/2019/AIR/EB_Decisions/Decision_201
9_1.pdf

https://unece.org/fileadmin/DAM/env/documents/2019/AIR/EB_Decisions/Decision_2019_1.pdf


• Simple estimates every year at the 4-5 sites with concentrations in both air and 
precipitation

• Using dry deposition rates from literature
• 10-35% dry deposition. Highest for nitrogen, and higher in summer than winter

Total (wet + dry) deposition of S and N



Atmospheric deposition of sulfur and nitrogen
-for critical load assessments

Trends in atmospheric deposition

Trends in exceedances

S N



Extrapolating concentration fields:
• Statistical kriging techniques
Or:
• EMEP model (simple data 

assimilation)

Calculate dry deposition rates:
• Data from literature
Or
• Fluxes from EMEP model

Data used for total depositum  assessment

Site coverage

• Some regions with too few sites
• Some sites maybe not regionally representative 

(special problem for Nred)
• Dry deposition 10-30 % of total deposition
• Large differences in precipitation amounts in Norway



Using atmospheric models in combination with 
observations
Improve the spatial distribution. 
 Especially in regions where sites are missing. 
 Bias in kriging approach when spatial representativity's of the sites are not homogeneous
 Spatial resolution of many models have improved the latter years

Improve dry deposition calculations. 
 Data from literature is too crude and are not changing

 However, model output is dependent on good emission data

Data model fusion become more common, i.e.:
• Copernicus Atmosphere Monitoring Service (not dep yet)
• WMO – GAW MMF GTAD
Combine the best of two worlds



Spatial coverage

 Dependent on what to study
• Catchment or ecosystem (or health, climate)
• Local, national or regional focus

 International requirements
 EMEP (Monitoring strategy)
 EU AQD

Implementation of the EMEP basic monitoring programme



Site representativity

 Dependent on component
 Dependent on orography and meteorology 
 A site representativity can change with time

• In nearby sources: Farming, traffic, dust, heating
• Vegetation changes
• New buildings/obstacles

• Site representativity needs to be documented
• Pictures
• Campaigns studied (i.e. passive sampling)
• Modelling (i.e. compare models with observations and inverse modelling)



Final remarks of the Norwegian programme

• Internationally, Norway has some of longest time series of high quality 
atmospheric observations

• Fulfill to a large extent our international obligations 
• Some gaps in spatial coverage
• Good and important link with research communities
• Relatively stable national funding
• Still knowledge gaps on sources, transport pattern and atmospheric 

processes and deposition
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