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Harmonia - Idea and Main goal

Harmonia – “Αρμονία a Greek nymph immortal goddess of harmony and concord”

The main aim of the COST Action HARMONIA is to Establish a network involving institutions,
instrument developers, scientific and commercial end users, in order to improve, homogenize and
valorize aerosol columnar retrievals, using mainly solar and sky but also lunar and star photometers
from different networks

The role of aerosols in the Climate system and 
their radiative effects

IPCC, 2022

The level of our knowledge for aerosol –
radiation and aerosol-cloud interactions
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Harmonia – Science Global networks

ACTRIS European RI
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Harmonia - Structure

WG1
Homogenization  

of established 
techniques and 

existing tools

WG2
Improvement of 
aerosol products

WG3
End user 

engagement towards 
maximizing aerosol 
measurement use

WG4
Industry engagement 
towards innovative 
hardware, software 

products

WG5
Project results 
dissemination

Science 

Communication  

Coordinator

WG Leaders
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Harmonia Network

Management Committee members: 56 
Management Committee Countries: 37
WG members: 144 approved, from 44 countries

Cost Harmonia tools

• Meetings (Working groups, management,

Core group)

• Summer schools, training schools

• Workshops / webinars

• Short term scientific missions

• Virtual Mobility Grants
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How European and global sun-photometer users
common standards?

O1: Homogenization and harmonization of global aerosol 
measurements and retrievals

can use

Harmonia - Challenges / Questions / Working groups

WG1
Aerosol 

measurement 

homogenization

• calibration standardization, recommendations towards harmonization of
metadata formats, real-time retrievals and optimization of standard
operation procedures

• retrieval uncertainties and assess the limitations on their use.

Link current calibration methods with results of projects dealing with
metrology-based traceability to S.I. unit standards
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Harmonia - WG1: year 1

Task 1: Documentation of relevant Campaigns

Instrumentation

Timeline

Campaign map

Documentation of campaign data and analysis on the objectives of 
each campaign: available material for people to work on Harmonia 
objectives & other ideas
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How can scientists improve the measurement quality of aerosol optical properties?

O2: Improve the solar, lunar and stellar measurements and data
quality

Suggest improvements for solar, lunar and star photometry
measurement quality based on exploiting past datasets

• Link lunar and stellar calibration with solar retrievals exploiting 
databases of experimental campaigns of the past

• Assess the measurement uncertainties compared to the needs of

specific activities (e.g. trends, satellite validation)

WG2
Aerosol measurement 

improvement
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How can scientists improve the measurement
quality of aerosol optical properties?WG2

Lunar and stellar measurements

Groups - subjects
• Improvements towards a better performance of the techniques and lower uncertainty
• Assessment of new instruments including low cost sensors
• Improvements towards enhanced products with different instrumentation
• Artificial Intelligence (AI) and Machine Learning (ML) techniques
• Trace the instruments calibration to SI
• The need to link sun photometer uncertainties with actual user needs

Direct sun and sky radiance
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How can the aerosol community increase the applicability of the aerosol products?

O3: Increase the applicability for aerosol optical properties for
different scientific fields

Stimulating the communication between operational agencies and
academia, increasing the applicability of aerosol products through:

• Create a road map towards future needs for measurement 
improvements

WG3

End user engagement 
towards maximizing 
aerosol measurement 
use
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How can the aerosol community increase the applicability of the aerosol products?

R. Kahn et al.,

Satellite validation

Satellite based sensors  
are constantly validated  
with surface based sun 
photometers

Spatiotemporal changes

Benedetti et al.,

Model improvement

Aerosol and other 
parameter forecasting  
improvement with the  
use/assimilation of 
aerosol data

Aerosol climatology and trends

Sawyer et al.,

Aerosol trends and  
uncertainty

Dubovik et al.,

Model products 
including sun 
photometric aerosols

e.g. lidars, satellites

Synergies

+ Climate, Solar energy , agriculture..
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How can the aerosol community increase the applicability of the aerosol products?

Model assimilation
M. Ades, ECMWF

Solar Energy

K. Papachristopoulou 2023 12



How can scientists improve aerosol measurement quality through hardware/software
innovation, including low-cost sensors?

O4: Create a group of people, involving aerosol measurement 
users, scientists and the sun-photometric related industrial sector 
Promote innovation in aerosol measurement technology:

WG4
Industry engagement 

towards innovative 
hardware, software 
products• Hardware developments to improve retrievals

• Collaboration with Metrological institutes
• New spectroradiometers for aerosol retrievals
• Software improvements for post processing
• Low cost sensors

Spectroradiometers/ spectral aerosol properties
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Berlin Lindenberg School https://www.cost.eu/actions/CA21119/

3 days

34 trainees

15 trainers

Material 

available
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Videos https://www.youtube.com/@HARMONIACOST 

https://harmonia-cost.eu/videos/
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Joining Haímonia

https://www.cost.eu/actions/CA21119/

@HARMONIA_COST
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MARS = Magurele centre for 
Atmosphere and Radiation Studies

• A 20,000 sqm atmospheric observatory

• Located 8 km SW Bucharest- capital city of Romania

• instruments related to international networks: ACTRIS RI 
(RADO-Bucharest), GAW station in WMO Region VI – Europe 
(Magurele_INOE), PANDONIA, AERONET, e-profile, CLOUDNET
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Thank you for your attention!

• This work is part of a project that is supported by the Core Program within the National Research Development and Innovation 
Plan 2022- 2027, carried out with the support of MCID, project no. PN 23 05, Romania

• We thank all AERONET PI investigators and their staff for establishing and maintaining all sites used in investigations. 

• Authors acknowledge AERONET-Europe/ACTRIS for calibration and maintenance services.

• The presenter received financial support (dissemination conference grant) from the COST (European Cooperation in Science and 
Technology) under the Action CA21119 HARMONIA (International network for harmonization of atmospheric aerosol retrievals 
from ground-based photometers). 

COST (European Cooperation in Science and Technology) is a funding agency for research and innovation networks. 

Our Actions help connect research initiatives across Europe and enable scientists to grow their ideas by sharing them 

with their peers. This boosts their research, career and innovation.

Anca Nemuc & HARMONIA team
anca@inoe.ro 
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