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Research/innovation services

TNA project title

   1st ECCINT CIS intercomparison for LWC: ECCINT-INT01   

TNA project acronym

ECCINT-INT01

Name of Project Leader

    Ville Kaikkonen      
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User group details

Please provide the following details for each user in the group

Name:

Surname:

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: Ville

Surname: Kaikkonen

Gender: male

Nationality: Finnish

Employing organization name: University of Oulu

Employing organization legal status: University and higher education

Employing organization country: Finland
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Field of activity: ENG-TECH - Engineering and technology

Please make sure to address any comments made by the reviewers (if applicable).

Executive summary

University of Oulu research group participated in the first ECCINT-INT01 cloud in-situ LWC measurement

intercomparison campaign with a cloud particle measurement system developed by the research group. One of the

researchers participated in person for the campaign, for the full duration of the intercomparison campaign.

Scientific objectives

Clouds and cloud properties are listed as essential climate variables (ECVs). Due to the informative value of LWC

with respect to cloud types, as well as the potential for the analysis of climate interactions, LWC is listed as a

mandatory variable in ACTRIS. The Topical Center (TC) fpr cloud in situ (CIS) unit ECCINT (European Centre for

cloud ambient intercomparison) at the Sonnblick Observatory is coordinating a pilot measurement campaign to

define the instrumental possibilities for ACTRIS. During this measurement campaign, the Sonnblick Observatory will

also conduct its annual cloud water survey. These data as well as the extensive aerosol monitoring will be used. In

collaboration with the participants it will be decided on site which paper can be developed. However, the focus is

primarily on the measurement technique and its application for the future ACTRIS National Facilites for cloud in situ.

The results of the campaign supports the EU Green Deal measures climate, research & innovation as well as

ACTRIS.

Reason for choosing station/ infrastructure

Extensive intercomparison, excelent opportunity for developing our measurement system furhter. First opprtunity for

us to measure in higher altitudes than 1 km ASL, and also most extensive intercomparison for our measurement

system. Good suppport from the site and excelent networking opportunities for us.
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Activities during the TNA (research, training, events, ...)

Online presentations during the event (attached as pdf).

Method and experimental set-up

Cloud particle measurements using a one ICEMET-sensor system, measurement principle is in-line holographic

imaging. Sampling ~0.25 cm3/s. Output LWC, MVD, DSDs.

Preliminary results and conclusions

The instrument worked well, we acquired plenty of data on both liquid and mixed-phase clouds in icing conditions

during the two weeks. Preliminary results show that the instrument worked very well in the harsh icing conditions, it

was able to measure LWC and DSD in all the cloud conditions that were present during the campaign. Comparison

of cloud particle data from multiple different integrating and spectrometer instruments is under process.

Outcome and future studies

Two joint publications under preparation from the campaign.

Poster presentation of the results presented by Christian Maier at 9th international conference on fog, fog

collection, and dew, July 23-28, 2023, Fort Collins, Colorado, USA

References

Poster presentation of the results presented by Christian Maier at 9th international conference on fog, fog

collection, and dew, July 23-28, 2023, Fort Collins, Colorado, USA
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Is the information provided in the report confidential and should not be made available on the ACTRIS website?

No, the information can be made public.

Please upload any documentations related to the access (Images, pdfs. Etc) - allow multiple uploads

ICEMET_presentation and preliminary results presented during the campaign.pdf

Filename: ICEMET_presentation and preliminary results presented during the campaign.pdf Size: 2.0 MB

Mark as complete this task and move to the next task "User feedback" (check the box on the left part of the

page).

https://passactris.smapply.io/protected/rg/204838724/8265729150/ICEMET_presentation%20and%20preliminary%20results%20presented%20during%20the%20campaign.pdf


ICEMET-sensor & 
preliminary results

2022/11/29

Ville Kaikkonen / University of Oulu
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ICEMET-sensor 
& installation
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ICEMET-sensor 
specifications

• Based on holographic in-line imaging

• Sample volume 0.25 cm3 /hologram

• Single particle imaging

• Freely rotating (typically)

• Measurement result via image analysis

• Particle sizes 5 – 200 um (limited, ~<1 mm)
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ICEMET-sensor 
specifications

• Max sampling rate 

• 6 holograms/s rotating = 0.25 cm3/s 

• 35 holograms/s static = 8.75 cm3/s

• Sampling rate during CIS 1 hologram/s

• Temperature controlled heating, up to 550W

• Control computer at Sonnblick site (laptop)

• Hologram analysis on a server at Oulu

• Results stored on a MySQL-database
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ICEMET-sensor operation

Sample a well 

defined volume 

in a digital 

hologram 

Measurement 

computer to 

operate the 

sensor and 

transfer&buffer

the data to a 

server computer

Hologram 

analysis server 

(table top PC 

with a GPU 

card)

Temporal single 

particle data extracted 

from the holograms 

-> LWC, DSD, MVD, 

particle concentrations 

etc.



University of Oulu

ICEMET-sensor measurement principle
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Measurement data from MySQL database 
visualized on a webservice
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Measurement data from MySQL database 
visualized on a webservice
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Measurement data from MySQL database 
visualized on a webservice
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The measurement results this far…

‒ The sensor has been working without issues in all 

conditions on Sonnblick

‒ One data connection fault on Sunday 27th

‒ Largest droplet measured 69 microns 

‒ A lot of ice crystals recorded

- Mostly filtered from the mixed cloud events, but not all

‒ Started developing a more accurate filtering of 

droplets / ice crystals based on particle images
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LWC measurement results (preliminary)
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LWC measurement results (preliminary)
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MVD measurement results (preliminary)
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Particle concentration results (preliminary)
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One connection fault (Salzburg trip…)
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Thank you for 
your attention!

Questions?


