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https://nilu.brage.unit.no/nilu-xmlui/handle/11250/3012843
https://doi.org/10.5281/zenodo.7376140

Data & Projects

The main goal of the ReHearsol project was to collect, inter-compare and quality-assure all observations of aerosol 
optical depth and black carbon in Svalbard and make them available to the SIOS (and wider scientific) community.

SESS Report 2022

https://nilu.brage.unit.no/nilu-xmlui/handle/11250/3012843
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Long-term observations of aerosol optical depth and their relation to in-situ aerosol 
properties in the Svalbard region (LOAD-RIS)



2019 events Raikoke volcanic eruption

Wildfires in Siberia
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Wildfires in North America

2019-07-08

Johnson et al., 2021

June 22, 2019, 

Credits: NASA



Multidisciplinary drifting 
Observatory for the 
Study of 
Arctic 
Climate expedition

September 2019 - October 2020
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Expected to find a thin aerosol layer AOD (500 nm) 0.005-0.01 
Ohneiser et al., 2021

• Continuous 10 km deep aerosol layer AOD ~ 0.1  in the UTLS from September 2019 to April 2020

• The Raikoke aerosol fraction was estimated to always be lower than 15 %.

• Clear sign of wildfire smoke dominating aerosol type. 

Conclusion: the origin of this aerosol remains unclear
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Stations & Instrumentation

created using the dataset by Moholdt at el. (2019)
doi:10.21334/NPOLAR.2019.675565F7
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Methodogy

1. Sun-photometer (columnar analysis)
2. In situ (Surface analysis)
3. Lidar (onboard satellite & ground-based) (Vertical profiling)
4. Dispersion model (Origin identification) 
5. Radiative impact (overall effect)



Remote sensing - Sun photometer
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COLUMNAR EVENT FLAG AOD at 500 nm >  summer average plus 3 times the 
standard deviation
• C1 6-10 July
• C2 25-28 July
• C3 6-17 August



Remote sensing - Sun photometer
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COLUMNAR EVENT FLAG AOD at 500 nm >  summer average plus 3 times the 
standard deviation
• C1 6-10 July
• C2 25-28 July
• C3 6-17 August



Remote sensing – Inversion properties
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In-situ surface observations  
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SURFACE EVENT FLAG the logarithm of both Babs530 and Bsca530 2018-2020 
summer average + two times the standard deviation (horizontal lines in Figure)
• C1    CS1 5-9 July
• S1 30 August
• S2 12 September
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C2 C3CS1

CALIOP observations – nearest profile to Ny-Ålesund (in 50 km) 
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C2 C3CS1

CALIOP observations – nearest profile to Ny-Ålesund (in 50 km) 

Intense stratospheric layers from ~ 15th july



KARL in Ny-Ålesund (AWIPEV)

- The increased backscatter profile of CALIOP correlates in altitude with a temporally stable layer just above the 
tropopause. 
- The lower stratosphere (up to around 16~km a.g.l.) has in all cases several thin aerosol layers with a 
comparably strong backscatter coefficient.



KARL in Ny-Ålesund (AWIPEV): Vertically resolved effective radius

- The background aerosol is for all days and the entire troposphere at around 0.1μm.
- The pronounced layers reveal aerosols from 0.5 to 0.8 μm.
- The results for August are very similar, while the effective radius for the observation on 17th September are about 0.2 μm smaller

in the altitude range between 7 and 9~km a.g.l. than during August. 
- For all four days δaer <3%, indicating spherical particles.
- Effective radii are very similar to the one seen by the sun-photometer, especially for the observations in August. The background 

aerosol has an effective radius of about 0.1 to 0.2 μm.
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https://atmo-access.nilu.no/ZEPP_lidar.py Thanks Nikolaos Evangeliou and Sabine Eckhardt

• Footprint: Footprint emissions sensitivity showing 
the probability of any release occurring in any 
grid-cell to reach the receptor (station) for 30 
days particle tracking. Black carbon. 

• Continental contribution: EUROPE, RUSSIA, 
NORTH AMERICA...

• Source contribution.
• Age contribution.

Altitudes: 0, 100, 500, 4000, 6000 and 10000 m. 

Products:

Vertically resolved backward trajectories

Biomass burning emissions: Copernicus Global 
Fire Assimilated System (CAMS GFAS)(Kaise et al., 
2012)
Anthropogenic emissions: v6b of the ECLIPSE 
(Evaluating the CLimate and Air Quality ImPacts of
ShortlivEd Pollutants) emission inventory (Klimont
et al., 2017)

https://atmo-access.nilu.no/ZEPP_lidar.py
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CALIOP

CS1 (4000 m): 5-9th Jul BB aerosol, russian WF

CS1
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C2 (6000 m): 25 -28th July  WF from North America

C3 (4000 m): 6-17th Aug  WF from Russia mainly but also from North America



Middle episode: simulations using new inventory for the volcanic SO2 emissions 

19

CALIOP
C2 C3CS1



S1 (0 m): 30 Aug – anthropogenic from Finland

S2 (0m): 12 Sep – anthropogenic  from Scandinavia
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Impact of aerosol on direct radiation

∆𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷= 𝐼𝐼𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 − 𝐼𝐼𝐷𝐷𝐷𝐷𝐷𝐷(2006−2020)

For years (y): 2018, 2019, 2020. *

*The diffuse ratio (Long et al., 1995) is used to reduce the influence of clouds on the 
results (𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 𝑅𝑅 = 𝐼𝐼𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝐼𝐼𝐷𝐷𝐷𝐷𝐷𝐷+ 𝐼𝐼𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
) 

Only data with hourly DifR < 0.25 have been used
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Thanks for your time!

Sara Herrero Anta

     sara@goa.uva.es
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