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1. Short executive summary (can be made available to reviewers and EU experts) 

This TNA aims to better understand the processes involved with deposition of organic matter in the 
cryosphere. We use snow and ice as archives of the past climate and environmental conditions. Organic 
matter in these snow and ice archives can hold information about events in the past, such as wildfires, 
marine algae blooms and anthropogenic influence on air quality. Therefore, understanding how organic 
compounds are trapped in the snow and how that is a reflection of the atmosphere, is crucial to the 
interpretation of the snow samples. The motivation of this access is to better understand these processes 
by collecting samples of cloud droplets, aerosol particles and surface snow to compare the organic 
composition in these matrices.  

2. User group  
Complete the table with details of the user group members who actually accessed the Facility. Duplicate 
the table below for each member of the user group. 

Information on the User group members 
Member # 1 

First and last name Hanne Notø 

Gender  Female         Male         Prefer not to say 

Nationality Norwegian 

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity  
ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 
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 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Utrecht University 

Institution legal status 
(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Heidelberglaan 8, 3584 CS Utrecht Country The Netherlands 

Email address h.o.noto@uu.nl 

Access start date 21.11.2022 Access end date 01.12.2022 
 
 

3. Scientific objectives  
Organic matter (OM) in the cryosphere contains important information about chemical processes and 
transport pathways in the atmosphere. The OM in snow and ice origins from a variety of natural and 
anthropogenic sources and can be transported across short and long distances before wet or dry 
deposition. The chemical fingerprint of OM in the cryosphere can tell us about its emission sources and the 
geographical origins of the OM. Compounds such as vanillic acid, syringic acid and levoglucosan are biomass 
burning tracers often used to determine the presence of wildfires in the past (Barbaro et al., 2022; 
Gambaro et al., 2008). Their concentrations and the ratios between them hold information about the type 
of biomass that was burned. Anthropogenic impacts can also be observed when studying organic matter in 
snow and ice. Persistent organic pollutants and polycyclic aromatic hydrocarbons have been found in 
remote areas such as Antarctica (Vecchiato et al., 2015). It is known that OM can be long-range transported 
and deposited onto the snow in such remote locations, but the processes controlling the deposition is still 
unknown.  

Our motivation is to further study the deposition of organic matter in the cryosphere. Specifically, the aim 
is to quantify any differences in the organic composition of cloudwater, snow and aerosol particles. From 
this information we can gain a deeper understanding of how organic matter is deposited on snow and ice, 
and if specific organic compounds are more abundant in wet or dry deposition. This can help the 
interpretation of records of OM in the cryosphere.  

During the access, surface snow, cloud water and aerosol samples were collected in parallel from Sonnblick 
in Austria. The samples were then analyzed using Thermal Desorption – Proton Transfer Reaction – Mass 
Spectrometry (TD-PTR-MS). The sampling protocol was chosen because it allows the separation of dry and 
wet deposition of organic matter on snow. Previous research from Sonnblick has characterized the OM in 
snow samples, but much is still to be learned about the processes involved the deposition of organics on 
snow. TD-PTR-MS is used because it enables the simultaneous measurement of natural and anthropogenic 
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organic compounds. Aerosols and semi-volatile organic compounds can be quantified in both liquid and 
filter samples.  

4. Reasons for choosing the Facility  
Sonnblick was chosen as a site of interest due to its remote and high-altitude location. The nature of the 
site allows measurements of the organic matter in the atmospheric background. The consistent snow cover 
at the site during winter was essential to this project, which Sonnblick does experience. Furthermore, 
Sonnblick is much easier to access compared to other suitable locations in the cryosphere such as Svalbard, 
Greenland and Antarctica. Existing data on organic matter in snow and air samples from Sonnblick is also a 
useful comparison to this study. Ambient air analysis using PTR-MS has been performed at this site prior, 
which allows direct comparison to the analysis of the cloudwater, snow and aerosol particle samples.  

5. Activities during the TNA (research, training, events, ...) 
In the duration of the access across 10 days, we collected 58 cloudwater samples, 23 surface snow samples, 
6 PM1 filter samples, and 3 PM10 filter samples. The samples were collected from multiple different cloud 
events, and some fresh precipitation occurred during the sampling window.  

6. Method and set-up of research 
The cloudwater was sampled using a single-stage cloud droplet impactor (CDI) (Hitzenberger et al., 2000). 
The CDI consists of a wind shield, single slit nozzle and a Teflon collection plate. The wind shield rotates to 
align with the current wind direction. When wind hits the shield, it slows down to about 10% of the free 
flow velocity. The air is then pumped vertically downwards into the collection stage. The air was pumped 
through the single slit nozzle at a rate of about 80 m3/h. Cloud droplets have a higher momentum that 
other components of air, so they collide with the Teflon collection plate and freeze upon impact. An ice 
crystal forms and this is removed and packed in polypropylene bags until analysis.  

 Aerosol filter samples were collected using single-stage aerosol impactors. PM1 and PM10 aerosol particles 
were collected on separate filters, and the filters were replaced every 2-4 days.  

Surface snow was collected in glass jars in undisturbed locations outside the observatory. During cloud 
events these samples were collected more frequently since the sampling frequency of the cloudwater 
samples was high.  

 

7. Preliminary project results and conclusions 
All samples have been prepared and analyzed using proton-transfer-reaction mass spectrometry (PTR-MS). 
We observed more than 100 ions in the samples, and several of these ions have a higher signal in the snow, 
aerosol filer and/or cloudwater samples than in the blank samples. This study is the first time cloudwater 
samples have been analyzed using PTR-MS. Further work includes identifying these ions, comparing the 
concentrations in the different types of samples and establishing any trends in the concentrations with 
environmental parameters such as wind speed and direction, liquid water content, black carbon content 
and particulate matter concentration.  
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8. Outcomes and future studies 
The outcome of this access was a dataset of the PTR-MS measurements of the cloudwater, snow and 
aerosol filter samples. This dataset contains concentrations of more than 100 organic ions in the different 
samples, which can help us better understand the processes involved in the deposition of organic matter in 
the cryosphere. The dataset is currently being assessed, and I expect to conclude the data assessment in 
the upcoming months. There are no current plans for future studies of this kind.   

9. Plans for publications  
Part of the results from this project will be presented at the European Geosciences Union General Assembly 
in April 2024. Furthermore, I expect to write a publication on the findings of this dataset after finalizing the 
data analysis and interpretation. I plan to submit this to a peer-reviewed journal, and ATMO-ACCESS will be 
correctly acknowledged and notified.  
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