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Zeppelin Observatory at Svalbard 78 ° N

Established 1989, Norway

Zeppelin mountain, 472 asl., 78.9N, 11.9E

Global/European monitoring programs
(EMEP, AMAP, ICOS, ACTRIS)

Observations of GHG, POPs, heavy metals, 
aerosol – important to have long-term timeseries 

Platt et al. (2022) give a summary over the
measurements carried out in the last 30 years

Platt et al., 2022
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Change in Air Quality at Svalbard, April-May 2006

Platt et al., 2022
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Change in Air Quality at Svalbard, April-May 2006

A.C. Engvall

Platt et al., 2022
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A sign of the changing Arctic with warming climate?

May 2006,

Record high pollutant 

concentrations measured

During record high 

temperatures

Can be tracked back 

(backward in time)

to intense

agricultural waste burning 

and induced wild fires

Stohl et al., 2007
A.C. Engvall sabine.eckhardt@nilu.no



Identification and description of wildfire episodes

Are all episodes captured at the surface?

How did the BC concentration develop 
over the years?

What are the most important sources?

BC observed in Svalbard
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Black Carbon aerosol, short lived climate forcer

Summer

Aerosol

Product of incomplete combustion

Anthropogenic (flaring, transport, heating)

Natural (wild fire)

Alter radiative budget

Lifetime much shorter than CO2 lifetime –
days to weeks

Highly inhomogenous, driven by sources



Median of daily eBC
concentrations

80 percentile of daily eBC
concentrations

AAC – eBC, Spitsbergen (2005-2020)

GR05_L_aethalomether_AE31, 
Eleftheriadis et al., 2009
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Trend in observed BC (AAC) at Zeppelin
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Median of daily eBC
concentrations

80 percentile of daily eBC
concentrations

AAC – eBC, Spitsbergen (2005-2020)

July 2015
May 2006

August 2019

GR05_L_aethalomether_AE31, 
Eleftheriadis et al., 2009
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Lagrangian transport model 

FLEXPART

Transport, wet and dry deposition

driven by ECMWF 0.5◦x 0.5◦ hourly ERA5 

winds

Retroplume mode simulating backward 

concentration

It gives a gridded output of  0.5◦x 0.5◦

SRM (s) * EI (kg m-2 s-1) / ALT (m) = kg m-3

By folding with emissions

modelled concentrations
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Transport of fire emissions into the European Arctic

Forward 
Perspective

Fire May 2006

Transport over 3-4 days

Agricultural land burned

Spring (beginning May)
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(Stohl, 2007)

Transport of fire emissions into the European Arctic

Backward
Perspective
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Alaskan wild fires, July 2015
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Purely anthropogenic episode, August 2019

sabine.eckhardt@nilu.no



Variability for different seasons for BC at Zeppelin

Stohl et al., 2013

Anthropogenic emission (domestic burning, flaring) in Winter; 

Biomass burning in summer 

High latitude sources, e.g. flaring has due to short transport 

distances great impact on the Arctic BC concentrations

The highest BC concentrations relate to summer BB are expected 

at a height of 2 km
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June 2023, Canadian wild fires
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June 2023, model observation comparison, Zeppelin
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FLEXPART modelled source contribution and source region

Mix of Canadian wildfires and 

European anthropogenic

emission
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Service for obtaining FLEXPART analysis: ATMO ACCESS
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Modelled time seriesWhy is Black Carbon important?Observed and modelled BC deposition fluxes



Identification and description of wildfire episodes

Are all episodes captured at the surface?

How did the BC concentration develop 
over the years?

What are the most important sources?

BC observed in Svalbard
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Identification and description of wildfire episodes

Many surface episodes visible, but 
especially in summer aerosol arrive at 
higher altitudes

Anthropogenic BC decreasing
Wildfire BC increasing

Siberia and Canada both important
Flaring and Scandinavian anthropogenic

Black Carbon over Svalbard

s
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