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User group details

Please provide the following details for each user in the group
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Gender: (male, emale, non-binary)

Nationality: 

Employing organization name:

Employing organization legal status: (Public research,University and higher education, Small Medium Enterprise

(SME), Other industrial and/or profit private organization, Other)

Employing organization country:

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, CHEM -

Chemistry, BIO-MED - Biological, medical sciences and biotechnology, ENG-TECH - Engineering and technology,

EGY - Energy, ART - Humanities and arts, ISC - Information science and communication, SOC - Social sciences, MS -

Material sciences, MATH - Mathematics)

Name: Martin Otto Paul

Surname: Ramacher

Gender: male

Nationality: German

Employing organization name: Helmholtz-Zentrum Hereon

Employing organization legal status: public research

Field of activity: ENV-ATMO
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Executive summary

Outdoor air pollution is a pressing global concern, claiming an estimated 4.2 million lives prematurely each year.

Fine particulate matter (PM2.5), especially when tainted with Black Carbon (BC), is a significant contributor to this

crisis. However, current health assessments often make the assumption that outdoor exposure is representative of

indoor conditions, which can lead to limitations in understanding the true health impacts.

To address this gap, the Transnational Access (TNA) project PIRAThe was undertaken with the following key

objectives:

1. Validation of Portable Instruments: The project focused on assessing the reliability of portable instruments

capable of measuring outdoor/indoor (O/I) concentrations of PM2.5 and BC.

2. Field Campaign for O/I Concentrations: A field campaign was executed to measure PM2.5 and BC

concentrations both inside and outside various types of building spaces. BC, a pollutant with limited indoor

sources, was chosen as a pivotal O/I tracer.

3. Derivation of Representative O/I Factors: The project aimed to derive O/I factors that accurately represent

prevailing climatic conditions, thereby addressing a critical data gap.

4. Application of O/I Factors in Urban-Scale Modeling: The O/I factors acquired were integrated into an urban-scale

air quality and exposure model to enhance exposure assessments.

The project involved a series of actions, such as a tour and introduction to the measurement site in Thissio by

ATMOS-NOA staff, training on the operation of portable devices, introduction to reference measurements, setting

up O/I measurements in six residencies in the Greater Athens Area, aided by ATMOS-NOA personnel and the joint

design of the campaign and preparation of simulations in collaboration with the ATMOS-NOA modeling group.

Preliminary findings indicated that the portable measurement devices were well-suited for the experiments.

Moreover, resident behavior significantly influenced the O/I infiltration factors, emphasizing the importance of

capturing this with activity diaries. Initial analyses suggested substantial differences compared to existing generic

O/I infiltration factors from literature, indicating the potential for significant impacts on PM2.5 and BC exposure

estimates.

The outcomes of this project will yield new O/I infiltration factors for BC and PM2.5, enhancing exposure estimates

in the Greater Athens Area. It is crucial to extend this work to investigate other building types and seasonal

variations. The project results are being prepared for publication and will be presented at the International
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Technical Meeting on Air Pollution Modeling and Its Application. Additionally, future collaborations with ATMOS-NOA

in ultrafine particle measurements and further modeling studies are anticipated. This project represents a significant

contribution to the fields of air quality research, exposure science, and policy development, ultimately paving the

way for informed measures to combat air pollution and mitigate its adverse health effects.

Scientific objectives

Outdoor air pollution is a global threat, causing an estimated 4.2 million premature deaths annually. Fine particulate

matter (PM2.5) is a key contributor, particularly when containing Black Carbon (BC). Current health assessments

often assume outdoor exposure reflects indoor conditions. To address this limitation, a Transnational Access (TNA)

project will:

1. Validate Portable Instruments: The project will assess portable instruments capable of outdoor/indoor (O/I)

PM2.5 and BC measurements.

2. Field Campaign for O/I Concentrations: A field campaign will measure PM2.5 and BC concentrations inside and

outside various building spaces. BC, with limited indoor sources, will serve as a key O/I tracer.

3. Derive Representative O/I Factors: The project aims to derive O/I factors representing prevailing climatic

conditions, filling a critical data gap.

4. Urban-Scale Model Application: O/I factors will be integrated into an urban-scale air quality and exposure model.

This project's significance lies in emphasizing the importance of realistic O/I data in exposure assessments. It lays

the foundation for future research and campaigns to understand O/I factor variations across diverse urban

environments and climatic conditions. Ultimately, this TNA project contributes to atmospheric science, exposure

science, and policy development by providing empirical data to improve exposure estimates, enabling effective

actions to combat air pollution and its adverse health effects.
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Reason for choosing station/ infrastructure

The ATMOS-NOA infrastructure (Thissio super site) was chosen, due to:

a) it's location in the South Europe, for which representative O/I infiltration measurements are missing.

b) it's an urban location and thus representing urban characteristics in combination with the importance for such

studies in urban areas (high population density and thus a lot of people exposed to pollutants).

c) the experience (based on past studies) of the ATMOS-NOA team in terms of portable BC and PM2.5

measurements as well as modeling studies.

Activities during the TNA (research, training, events, ...)

- tour and introduction to the measurement site in Thissio by ATMOS-NOA staff

- training on operation of portable devices by ATMOS-NOA staff

- introduction to reference measurements by ATMOS-NOA staff

- setting up the I/O measurements in six residencies in the Greater Athens Area (GAA)

assisted by the personnel of ATMOS-NOA

- training on technical supervision of measurements (audits, troubleshooting, basic)

- joint design of the campaign and preparation of questionnaire with ATMOS-NOA staff

- work meetings with APCG modeling group and preparation of simulations
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Method and experimental set-up

1. The portable instruments (Aethlabs MA200 multi-wavelength micro-aethalometer for BC and the PurpleAir PA-II

optical particle counting device for PM2.5) were calibrated at ATMOS-NOA site using reference grade instruments

(here, a Magee AE33 7-λ aethalometer and a ThermoFisher 5014i beta attenuation monitor, respectively).

2. The portable instruments were deployed at six different residencies in the Greater Athens Area, representing a

North-South gradient through the GAA. Each residency was equipped with the introduced set of sensor for one

week. One set outside of the residency and one set inside of the residency. The residents had to fill in a

questionnaire (developed based on similar studies and in cooperation with the ATMOS-NOA staff) and an activity

diary to track behaviour that might influence indoor and outdoor measurements. After one week the instruments

have been collected and the measurements have been saved.

The evaluation analysis of the measured data has been started under supervision of the ATMOS-NOA staff and is

still work in progress.

Together with the modelling group at ATMOS-NOA, the modeling setup for an urban exposure modeling study has

been prepared in several meetings and workshops. The exposure model UNDYNE has been prepared and base

simulations with generic O/I factors for BC and PM2.5 have been performed.

Preliminary results and conclusions

Preliminary results show a) that the portable measurement devices are fit for purpose in terms of the conducted

experiments and b) that the acquired measurements can be used for their designated purpose to derive O/I

infiltration factors. Also, c) the impact of resident behavior is a crucial part in determining mean O/I infiltration factors

but due to detailed activity diaries it will be possible to derive representative O/I infiltration factors. d) It would be

valuable to perform a similar study again under winter conditions (due to different emissions in the winter, different

meteorological regimes and different population activity). e) First analyses show significant differences compared to

existing generic O/I infiltration factors from literature that have been applied in the UNDYNE model. Therefore,

impacts on PM2.5 and BC exposure estimates can be expected. BC was succesfully implemented in the UNDYNE

framework. In the next months validated results are expected.
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Outcome and future studies

The outcome of this project will be a new set of O/I infiltration factors for BC and PM2.5. These O/I factors will be

used to improve exposure estimates for the Greater Athens Area performed with the UNDYNE model. Nevertheless,

the number of O/I measurements could be improve in the future to capture different types of buildings or other

environment. Moreover, a different season (winter) should be investigated with a similar campaign.

For now, the data will be analyzed and prepared for the connected modeling studies and a first publication will be

prepared and eventually presented at next year's ITM conference (International Technical Meeting on Air Pollution

Modeling and Its Application). During the campaign ideas for further collaboration with the ATMOS-NOA with respect

to ultra fine particle measurement and modeling studies came up and will be pursued in the future.

References
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