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| Measure aerosols with
your smartphone
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We need to know more about
* the aerosols’ properties
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* the aerosol spatial and temporal
distribution



:SPEX

s What is iSPEX?

* ISPEX is an experiment

— Many people carry smartphones, i.e. a highly portable
computer with a decent camera, GPS, compass,
gyroscope and wireless data transmission.

— |If a simple and cheap device is offered...

* Are people interested to contribute?

* If this works, the public could be served by better (Air
Quality) information.

— Educational tool
— Qutreach
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Spectropolarimetry

number density |5
effective size

speciation

Hasekamp and Landgraf, Applied Optics, 2007
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Concept
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polarizer
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:SPEX First National iSPEX
Measurement Day
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* Logistics
* Planning
* Communication
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10.000 units produced and
distributed
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rmeat fijnstof met j@ smartphone

Number of installations
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/%x Some Measurement day statistics
— 8 July

e Total number of measurements . 6007
— 5971 in the Netherlands

e Total number of pictures transmitted :114624

* Distribution different devices:
— iPhone 4 : 2227
— iPhone 4s : 2240
— iPhone 5 : 1504



/@x Some Measurement day statistics
- 8 July

Measurements during the day
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CESAR Observato ry . 1;u Delft

and Wa!evManaq t

Cabauw Experimental site for Atmospheric Research
A “Field Laboratory”
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Ground level
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Detailed profile
8 July 2013

DATE: 20130708 TIME: 080007 — 100002 UT
STATION: Cabauw, The Netherlands
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Raman lidar data shows at least 50% of AOD is in elevated layers



Model
8 July 2013

Monday 8 July 2013 00UTC MACC Forecast t+012 VT: Monday 8 July 2013 12UTC
Biomass Burning Aerosols Optical Depth at 550 nm
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Model
8 July 2013

LOTOS—-EURQS, PM10 overage, AN, 08 Jul 2013 KNMI/RIVM /TNC
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Model
8 July 2013

contour map of AOD_biascorr for 20130708 at 18:00 hour (UTC) forecast made on 20130707
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Detailed profile
9 July 2013
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Raman lidar data shows 70 - 75% of AOD is in elevated layers



Model
9 July 2013
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Model
5 September 2013

LOTOS—EURQS, PM10 average, F2, 05 Sep 2013 KNMI/RIVM /TNO
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ISPEX spatial information
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ISPEX spatio-temporal information
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Next Steps

Results shown are based on in-App processing.

Data filtering and (re-)processing — off-line.

Suitable averaging in time and space to create a national map.
Map for a couple of time steps over the day.

First quantitative aerosol parameter: AOD.

Subsequently, aerosol microphysical parameters.

Interpretation of data in relation to the ground based
measurements (PM10, PM2.5, etc.) will be complex due to complex
atmospheric conditions.

A societal/behavioural study is under way about the citizen
participation in iSPEX like endeavours.

— Questionnaire this week



Conclusions

 The public has responded actively to the request to participate in our experiment.

e Afirst and a second national measurement day was held.

* The public has enthusiastically contributed on both measurement days.

* There is continued spontaneous activity by a part of the public to take measurements.
* The number of participants is still growing. 3000 potential users are dormant.

* iSPEX and aerosol related topics received a great deal of media attention.

* The first impression of the raw data quality for the measurement days is positive.
* Country-wide spatial information seems present.

 Atmospheric conditions were complex on 8-9 July due to elevated aerosol layers. Data
interpretation w.r.t. in-situ measurements will be challenging.

* Atmospheric conditions look more straightforward on 5 September.

* The question what will happen next to iSPEX remains open at this time.
* Adialogue with various (international) parties is spinning up.
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