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Citizens/NGO’s Citizen Science has a long history, recent advances in AQ sensor
technology create new opportunities. For some, it is a hobby, others
are concerned or don’t trust the local/national monitoring.

Affordable local measurements can lead to a better understanding of
AQ, possibly evaluation of local measures and better communication
with citizens/NGO’s.

Local authorities

Large numbers of AQ sensors may help monitoring to become more
detailed and possibly also cheaper and lead to better communication
with citizens/NGQ’s and local authorities.

National level
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. : are available for use in a more

RIVM provides an hourly Air . detailed map.

Quality map for The Netherlands: O T
NO2, 03, PM,, and AQ-Index. i ==z, People want to see/compare
“ . . o == their data on maps.
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e Dutch hourly AQ maps are based on
reference measurements and the RIO model.
PM, s reference  « Regults from dust sensors are being used to
ts + L
measurements calculate a correction field for RIO.
sensors = RIO . _
- * The present RIO map is leading.

* Most dust sensors are of the type SDS-011
(Luftdaten & RIVM), some Shinyei’s PPD42,
Plantower, Honeywell, ...

* Presently, all sensors treated as equal.

* Next: track the relative performance of
sensors wrt the model and other sensors.

PM, . reference
measurements = RIO
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Technicalities

PM, . reference
measurements = RIO

PM, . reference
measurements +
sensors = RIO

Reference measurements = RIO model = map.

Remove thlowest and highest sensor

values.

Find groups of sensors in thef
reference stations.

Determine thecorrection factors.

Create a map of correction factors for NL.

Apply correction factors toensors.
map based on corrected sensors only.
Adjust RIO map using the number of sensors as a
local

Check quality of new map versus old map.

Check effect of “everything” on correction of
sensors = machine learning.
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Urban-scale data
assimilation of low-
cost sensors in
Norway

Model output at 25
m spatial resolution
(“a priori”) and
hypothetical
observations of NO,
[in units of pg/m3]
from AQM stations
and a low-cost
sensor network of
variable accuracy.

The size of the
marker indicates
the accuracy of
each observation
(inverse of
uncertainty).



After data assimilation
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Urban-scale data
assimilation of low-
cost sensors in
Norway

Data assimilation
results (“analysis”)
at 25 m spatial
resolution and
hypothetical
observations of NO,
[in units of pg/m3]
from AQM stations
and a low-cost
sensor network of
variable accuracy.

The size of the
marker indicates
the accuracy of
each observation
(inverse of
uncertainty).



Urban-scale data
assimilation of low-
cost sensors in
Norway

Absolute
uncertainty of the
analysis field and
hypothetical
observations of NO,
[in units of pg/m3]
from AQM stations
and a low-cost
sensor network of
variable accuracy.

The size of the
marker indicates
the accuracy of
each observation
(inverse of
uncertainty).




Real-word example of assimilated hourly PM, . analysis fields for Oslo for 1 Oct 2018, integrating both AQM station data and low-cost OPC
data (SDS011)

Estimated observation uncertainties (low for AQM, high for sensors) and model uncertainties are integrated into the system and propagated.
In future, also other data sources such as satellite information might be assimilated (e.g. for Sentinel-5/TROPOMI NO2).
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Near real-time
AQ information _
at all major Oslo 7 2% L NS ‘
bike lanes, 7
extracted from
assimilated : %"
analysis fields at & &Yl : L Ny
two different P e O \ Py i
times.

o

Automated
extraction of
personalized
exposure along
user-specified
route

inpgimars

Also: AQ-aware o
routing services
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« "Official measurements will be obsolete by 2020/

* "Using low-cost sensors for Air Quality is a waste of time for professionals
/national institutes.”

* "In order to perform high quality Citizen Science we need a backbone of
reference measurements, possibly even more than presently are available.”

» "Low-cost sensors are not actually low-cost when taking into account QA/QC and
network maintenance.”
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Questions?
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