Informing you on ambient air quality

ir ] in the Belgian Regions
CELine

An Air Quality App for Belgium using data
from SWE services

Olav Peeters
peeters@irceline.be

Bram Vandeninden
vandeninden@irceline.be

Belgian Interregional Environment Agency (IRCEL - CELINE)



Content

* Existing geodata services

* New components within our infrastructure

Citizen science

* The air quality app

"_tLine
04/09/2018 bR



P —— WL [ PR DE
{ﬂ«: i - —
== e IRCEL - CELINE

Belgian Imerregional Environment Agency (IRCEL - CELINE)

e e http://www.irceline.be capmmm e lm e
g 5 - Real-time data
3 - All major pollutants e e b hd
(incl. BC) Nitrogen Dioxide
- Forecasts e = S
- Information about S e
pollutants Jme |
- Publications M
o - efc. Qe - ool
o o e
= «;; o a
— Integration of OGC-services | ST
sl (download and viewing) I% Sl NENES &Y
- into website TR AR T S e
[ sebcribe i
S —— ... and tables with (real-time) data:
e IR T Mg Dloside
0o s il Pl Aol

Mawry - g - aowelles. - Meugeien

L 57 DT B P DT

i bl rroil ahilraiedt b i hind eMiclef o4 alechb binl ap? vt — | = Esieddiede ATATION m w‘llz data reiered
a0, P00 e E |- n L
it et A i et it — L TEE T T (R Vil TRl KR
N L ol A1 B (S -Eaelre e [ o 1600
] R et T i ) A0 Bl {EU Parkemans) e [ N o 1800
S m:r:m T ANB00E Bl {Belardatraatd Bad B m 1680
o dir paainy inde A1B08] S Agaha Berthem O i | B 3]
Lt I 1 & Memoroogia AIMELLL MederDverHesmbesk B I o 1430
—— R AT Vocrhawen [Haren) w [l osw 1600
r—— e ATB00T e farrs- M beribenei: es [ O o 100
= AIR0D Eeret B R 1620
A1BHD Askel el BN W e
AL redambrectorwoleee B [ R vooo e o]
e Al AP0 Werw [ o 160
Thg Fiorar™ dipee Sourns Khidwiliet iy § HIE 114 b the Pora Fowrsience prd S [arbuted wrden g G36) 5A, lorse SO0 Dwrilracelie via mt"ﬂ ]

Thy Figran T Bepugghe b vy by Erpies Dommsitora


http://www.irceline.be/

Geodata services at IRCEL-CELINE

04/09/2018



Documentation open data endpoints
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Sensor observation services (SOS)

... an INSPIRE compliant downloading service
- Efficient transmission of time series

http://geo.irceline.be/sos
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Faster data access via a REST-api

http://geo.irceline.be/sos/api/v1/
http://geo.irceline.be/sos/static/doc/api-doc/ (documentation)

RPC Client Thin Clients Mobile Clients

RPC

? REST

Service A Service B
Timeseries Timeseries
Data Data

04/09/2018

Timeseries APl | Timeseries I/O

o, As part of the SOS
o implementation of 52°North

Service C DB Access

Timeseries aorth
Cata Caid exploring horizons

https://github.com/52North/helgoland
https://github.com/52North/series-rest-api



https://github.com/52North/helgoland
https://github.com/52North/series-rest-api
http://geo.irceline.be/sos/api/v1/
http://geo.irceline.be/sos/static/doc/api-doc/

Shiny webapps for advanced interactive
R-analyses

http://www.openair-project.org
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A package for R specifically for the
air quality community

How to integrate the power of R into
an SDI?

- SOS4R: existing SOAP (xml) based
implementation — to slow for longer
time series

Here iz a Shiny app
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http: //shlny rstudlo com/



Shiny webapps for advanced interactive
R-analyses

PollutionRose
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Select time series (jsClient)
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Hi resolutlon model (RIO IFDM)
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Hi resolution air quality model

Grid of receptor
points

RIO Line source
background emissions

Assimilated meteo Point source Hourly RIO-IFDM
emissions Air Quality Index

irc”El ;
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Population Exposure Nitrogen Dioxide (NO3)

BUMBAI: .- For the following pollutants:
= B2 100 BC, NO,, O,, PM,, & PM,,

http://www.bumbair.be 21-50 47.2 47.7

81-70 0.4 0.4

04/09/2018 12
last update: 2018-02-26 19:00:00+01




Population exposure

- the best population data
set for the whole of Belgium:

data from Census 2011

(Geostat — a Eurostat project)
http://census2011.fgov.be/idk/idk4_nl.html

- Bin RIO-IFDM to Geostat grid
(mean concentration per grid cell)

- exposure calculated every hour
for BC, NO,, O,, PM,, & PM, .

http://www.irceline.be/air/pop_exp_bc.php
http://www.irceline.be/air/pop_exp_no2.php
http://www.irceline.be/air/pop_exp_03.php
http://www.irceline.be/air/pop_exp_pm10.php
http://www.irceline.be/air/pop_exp_pm25.php

Under development:
XML and Json version



http://census2011.fgov.be/idk/idk4_nl.html
http://www.irceline.be/air/pop_exp_bc.php
http://www.irceline.be/air/pop_exp_no2.php
http://www.irceline.be/air/pop_exp_o3.php
http://www.irceline.be/air/pop_exp_pm10.php
http://www.irceline.be/air/pop_exp_pm25.php

Web Coverage Service (WCS)
subset - OGC-standard

— - Can be used for further processing,
. e.g. to calculate the healthiest route:
trim | /. 3

A=

|
L 4

http://geo.irceline.be/rioifdm/no2_hmean/wcs/?
SERVICE=WCS&REQUEST=GetCoverage&coverageid=rioifdm__no2 hmean&FORMAT=image/tiff
&subset=X,http://www.opengis.net/def/crs/EPSG/0/EPSG:31370(108950,138950)&subset=Y,http://w
ww.opengis.net/def/crs/EPSG/0/EPSG:31370(108950,138950)&subset=time(%222018-02-

26T09:00:00Z£%22)&version=2.0.1

.....
s T,

R, e

- to compare measurement results

http://docs.geoserver.org/latest/en/user/

@Lme services/wcs/reference.html


http://docs.geoserver.org/latest/en/user/services/wcs/reference.html
http://docs.geoserver.org/latest/en/user/services/wcs/reference.html

BE-GOOD http://www.nweurope.eu/begood

* Focus open data

* API healtiest route

* Interreg NWE project

e Until 2020 (duration 4 years)
* BE-GOOD criteria

* Transnational exchange

- Building an APl in such a fashion that it can be implemented
transnationally

- We can adopt developments from other partners

* “Innovative procurement’

ir .
04/09/2018 ‘gf\% 15



Validation of the route ev

BICYCLE
HIGHWAY

TRAFFIC
ROAD

Measurements (mean): 1.32 pg/m?

+256% vs. bicycle highway
(measurements)

IFDM period spec

IFDM period specific (jan-mar 2017, peak hours (08-09 & 16-17) 2
1.63 pg/m

1.73 pg/m?
+6% compared to bicycle highway IFDM

r 2017, peak

2.05 pg/m?
+16% compared to bicycle highway OSPM

hours (08-05

Comparing with results of:
Hofman, J. et al. “Cyclist exposure to black carbon, ultrafine particles and heavy metals: An experimental study along
two commuting routes near Antwerp, Belgium.” Environmental Research. Volume 164, July 2018, Pages 530-538
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Corona-EU
 Partners: Irish EPA, Informatie Vlaanderen, NILU, VMM

* Improve user friendliness of open data

* Specific output:

- Download button under every map/table within the context of the
website of IRCELINE/VMM

— A database for citizen science

- Viewer to compare own measurements with reference
measurements

ClLine

04/09/2018 A AN

|r -
I\r"‘il‘[_ '
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VAQUUMS

* Project partners: RIVM, ECN, VMM

* Low-cost measurements (citizen science, communes, etc.)

* Specific output:

04/09/2018

Evaluation low-cost sensors (database with info)
Data acquisition

Web platform

SOP’s for low cost sensors

18



collaboration citizen science initiatives

http://www.airsenseur.org/

AIRSENSEUR  a I i comacus

open framework for air quality monitoring

.

The AirSensEUR shield is the first of a set of shields composing the AirSensEUR framework. The AirSensEUR shield features four low

cost three leads gas sensors and related programmable analog front ends plus analog to digital conversion stages. An ancillary board

contains sensors for temperature, relative humidity and pressure measurements.

The AirSensEUR shield is based on ATMega328 micro controller and is compatible with Arduino (TM) IDE. The AirSensEUR shield is the
best option for people searching an open, programmable, and accurate, platform for air quality and gas sensors measurements.

Here are the main technical caracteristics:

* Four chemical sensor low noise, 12C programmable, analog front ends
* Four high speed, high precision, low noise analog front end

® Four low noise, low temperature drift, accurate four channel digital to analog converters to synthesise high precision references for
analog front ends and analog converters

® Ancillary temperature, pressure and humidity, factory calibrated sensors
* Ancillary opto insulated USB 2 serial converter board provides connection with an optional external host
* Onboard ATMega328 with optiboot and Arduino(TM) USB2Serial connector compatible

® Onboard 5V linear supply

A deep analysis on AirSensEUR features can be found on the official repository.

DOWNLOAD REFERENCES

http://luftdaten.info/

http://leuvenair.be/
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An air quality app (old version)

Real-time data : _Interactive data exploratlon o Forecasts
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https://github.com/irceline/air-quality-belgium-app
New lonic version (under development):
*CELine https://github.com/irceline/ag-mobile-be

- feels more native 20
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https://github.com/irceline/air-quality-belgium-app
https://github.com/irceline/aq-mobile-be

An air quality app (new version)

C

* |lonic framework (more “native”
Last update: Aug 29, 2018, 3:00:00 PM fee”ng on Android and |OS)

?S?{g:k-gil;ﬂ::;marm:Hogefljnstofcuncentraties ° Based real_tlme RIO_IFDM (hl'
resolution modelled values)

Home
Aug 29, 2018, 3:00:00 PM

* Alerting (different user profiles +
user defined thresholds)

e “Street level” personalised
. ‘ information
Fairly good

* Potentially add healthiest route

' . functionality later

Modelled value f

this location

10 3]
irCELine
’f\f\ f

21



Proto-type

https://cloud.irceline.be/index.php/s/8yvzGLEJSY2gMLc
or

http://bit.do/ag-app-be

See installation instructions in this Nextcloud directory

04/09/2018

22


https://cloud.irceline.be/index.php/s/8yvzGLEJSY2qMLc
http://bit.do/aq-app-be

C

Last update: Aug 29, 2018, 3:00:00 PM

27/06 - SMOG-alarm: Hoge fijnstof concentraties
- stook geen hout

Home
Aug 29, 2018, 3:00:00 PM

£-%

Fairly good

L=

Maodelled value f

this location

AN A .

Implementation
GelAir

- personalised index for user configured locations
(home, work, school, etc.)

- push notifications

- user configured alerts

To do:
- personalised graph (last 6 hours + forecast)
- let the communication department do their thing

10
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pages for the nerds
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The map page
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The diagram page

<  Diagram
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Settings (nhotifications & locations)

<  Settings

Common

Select alan English ®
Show introc  Deutsch O
Nederlands O
User location
Frangais O

Create new location

Show current locations

Personal alerts

Hint: To use this functionality, the app needs to keep running in
the background. Your location is determined once for the
choosen time interval and then the air quality will be checked.
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Health related messages

WHO “health’-
concentration class

BelAQ

general

sensitive groups

Itis very healthy today to be physically active outside.
By reducing emissions, we get more of these healthy days and also
decrease the effects of the low-term exposure.

You do not have to adjust your
usual physical activities because
of the air quality.

If you experience discomfort, you can
reduce heavy/long physical effort.

You do not have to adjust your
usual physical activities because
of the air quality.

Reduce your physical effort.

Consult your doctor about appropriate
changes to medication you might be
taking.

Consider reducing heavy/long
physical exertion.

Limit physical exertion.

Consult your doctor about appropriate
changes to medication you might be
taking.
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https://github.coml/irceline/ag-mobile-be
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Informing you on ambient air quality

. in the Belgian Regions
CEL;
Eline

Vielen Dank!

Olav Peeters
peeters@irceline.be

Bram Vandeninden
vandeninden@irceline.be

Belgian Interregional Environment Agency (IRCEL - CELINE)
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