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Air pollution: WHO (2015)

http://www.who.int/mediacentre/news/releases/2015/wha-26-may-2015/en/

26 MAY 2015 ,’ GENEVA - The world Health Assembly closed

today, with Director-General Dr Margaret Chan noting that it had passed

several “landmark resolutions and decisions”. Three new resolutions were
passed today: one on air pollution, one on epilepsy and one laying out the
next steps in finalizing a framework of engagement with non-State actors.

Air pollution
Delegates at the World Health Assembly adopted a resolution to address the

health impacts of @ir pollution — the world’s largest single

environmental health risk. every year 4.3 million deaths occur
from exposure to indoor air pollution and 3.7 million deaths are

attributable to outdoor air pollution. This was the first
¢ Xime the Health Assembly had debated the topic.
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Legislative efforts - air quality

EU
(Council) Directives:

80/779/EEC AQ limits SO,

96/62/EC, 2008/50/EC

on ambient air quality Sources

regulations:
— National emission ceiling directive
— Traffic emissions (EURO standard)
— Fuel quality directive
— Waste incineration directive
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UN ECE CLRTAP

1979 Convention on Long-
range Transboundary Air
Pollution

Protocols:

1999/2012 Acidification, Euthrophication and
Ground-level Ozone

1998/2009 Persistent Organic Pollutants
1998/2012 Heavy Metals

1994 Sulphur emissions

1991 Volatile Organic Compounds

1998 Nitrogen Oxides transboundary fluxes
1985 Sulphur emissions reduction


https://en.wikipedia.org/wiki/Convention_on_Long-range_Transboundary_Air_Pollution

The resulting AQ monitoring

Based on scientific consensus achieved through
a broad stakeholder involvement (research,
policy, corporate/collective stakeholders)

Standardization

!

Comparability

Information systems
()
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1979-2017: technologies change

ARY 201 PLUME LABS

Meet Flow, your smart
mobile air quality tracker

For the past two years, Plume Labs has had one mission: helping you stay
ahead of air pollution to improve your environmental health.

ABOUT PRODUCT v PERFORMANCE v SUPPORT v NEWS CONTACT

il AQMesh

A revolution in air quality monitoring

Today we are incredibly proud to unveil the design of Flow by Plume

AirBeam: Share & Improve Your Air M

AirBeam is a wearable air monitor
that maps, graphs & crowdsources

your pollution exposures in

real-time.
Vaisala Air Quality Transmitte
- Technical Specifications  Documents
Overview
Created by
Vaisala Air Quality Transmitter AQT410 measures the most com HabitatMap
dioxide (NO2), sulphur dioxide (SO2), carbon monoxide (CO) an
measurement performance is based on proprietary advanced alg
measurements at an affordable price using electrochemical sens 233 harkers nledned §55 833 ta heln brina this

AQT410 has been specifically designed for air quality monitoring .
networks or around industrial sites and airports. Thanks to its small weight and compact size it is Make yOUl’ home healthler,

ideally suited for deployment even in large air quality networks. 5
your office more productive

Uncover the simple solutions. Just place a small, stylish, cordless
and connected Cube in each room.




...... technologies change

With Wearable Devices That Monitor
Air Quality, Scientists Can Crowd-
source Pollution Maps

Emerging technology means anyone with a smartphone can become
a mobile environmental monitoring station

Personal environmental monitors, such as TZOA (shown here), measure air quality and stream that informa-

tion to users who may otherwise have no idea what they are breathing. (TZOA)

By Brian Handwerk
SMITHSONIAN.COM
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Pigeon Air Patrol to the rescue! Birds
with backpacks track air pollution
i e o W OQO00Q

Top stories

=
"~ There's something amiss

g Australia: Actor fatally shot
while filming music video

- Prisant: 7 900 000 kr
: N . T A 3 o & 3 Les mer
The Pigeon Air Patrol measures nitrogen dioxide in London, which has a high level of air pollution. - P-rom: 77m? m
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CITI-SENSE Implementation

Citizens’ Observatories
Urban Quality Public Spaces School indoor Quality

Participation and Empowerment

Information Products and Services

Data and Services Platform

Sensors Infrastucture

FP7 grant
no. 308524

M\ Standards for Geospatial Data and Services e
il

*

*
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My O tennants associations
3 universities EU ROPE
7 secondary schools oy e
17 elementary schools 9 cities

54 kindergartens

>1.200 CityAir-app-users

2036 reported perceptions, app still running!

324 air sensor units in network at

one time
Additional sensor clusters

M\ 1530 answers to AQ guestionnaire
walls .
NILU >300 evaluations of products




Challenges

‘echnology: low-cost sensor systems challenges

‘echnology: connectivity
User issues: deployment

User issues: value proposition

b

NILU



Data quality: calibration in the laboratory
and in the field

Science of The Total Environment

Volume 575, 1 January 2017, Pages 639-648

An evaluation tool kit of air quality micro-sensing units

Barak Fishbain® LI ‘v‘_ Uri Lerner® ', Nuria Castell®, Tom Cole-Hunter® 9, Olalekan Popoola®, David M
Broday®, Tania Martinez Iniguez® ¢, Mark Nieuwenhuijsen¢, Milena Jovasevic-Stojanovic', Dusan Topalovic"
9. Roderic L. Jones®, Karen S. Galea", Yael Etzion®, Fadi Kizel®, Yaela N. Golumbic? ', Ayelet Baram
Tsabari', Tamar Yacobi®, Dana Drahler®, Johanna A. Robinson' ™, David Kocmar/, Milena Horvat,, Vlasta

Svecova¥, Alexander Arpaci', Alena Bartonova®
2 The Technion Center of Excellence in Exposure Science and Environmental Health (TCEEH), Faculty of
Civil and Environmental Engineering, Technion — Israel Institute of Technology, Haifa, Israel

D Nlanwanian Inctitita far Air Racaarrh (NI LI Kiallar Nlanuav
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A,(t) & A,(t) in the same segment -> Match score=1
A,(t) & A,(t) not in the same segment -> Match score =0



Typical deployment
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Performance assessment of hackAIR PM sensors

Co-locating three hackAIR PM sensor at an
air quality monitoring station (Kirkeveien,
Oslo).

Dense traffic area

Road transport is major emission source of
PM i
Data registered from 24/11/2017 to now
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Large deployments require smart calibration

Based on learning across
sensor systems in a network.
Machine Requires collocation of a
number of the sensor
systems with reference
instruments. Currently being
developed.

learning

Comparison with reference
instrument, closely located Sensor
and under field conditions. system
Should be perfqrmed at collocation
regular intervals

Individual Comparison with known

During manufacture sensor Laboratory standard under controlled

testing calibration laboratory conditions

Source: EEA Technical report in preparation,

NILU M. Viana



Connectivity: simplified platform

https post https get
XML XML

OGC OGC
compliant compliant
standard standard

i CITI-SENSE i Data processing

SEDS services

' : Data fusion services
Sensor Ingest- Sfpille. Publish-
) ) Environmental .
provider Ing data mg . . End
platform Service server Service Visualization users

widgets

Sensor



Data processing infrastructure

From raw data to processed/quality assured
data

Research questions:

— Calibration routines (individual instrument - CEN;
network -7?)

— Sensor network properties
— Visualisation methodologies

— Underlying technologies and

connectivity/datasharing
L)
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What people want to know on AQ

What would you like to see on an app?

Notifications pollution
Info current AQ

AQ index poor/good AQ
AQ where you are

Info forecasted AQ

AQ levels in own routes
Info to protect your health
Select cleaner routes
Numeric concentrations
Info past AQ

Report own perception
See others' perception

FP7 grant
no. 308524
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Real time air quality map

NO2_20160106T0000_UTC
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Source: Schneider, P., Castell, N., Vogt, M., Dauge, F. R., Lahoz, W. A., & Bartonova, A. (2017).
Mapping urban air quality in near real-time using observations from low-cost sensors and model



Air quality on a map
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Are low cost sensors really low-
cost?

Public monitoring networks:
—High investment cost
—Rigorous QA/QC
—(High) operating costs
—Benefit: comparability in time and space

Sensor systems:

—Low investment costs for monitoring technology
—Unclear QA/QC

—High operating costs for sustained operation
—Benefit: local and spatial resolution high

....llu‘I
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Way forward:
low-cost sensor system network

Sensor system unit is not a miniature reference
station (low public literacy in metrology)

Siting: natural variability and large gradients of
air quality within an urban area

Strenght is in numbers: the network

L)
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Way forward

Sensor systems network infrastructure
— Heterogeneous sensor system deployment
— ICT infrastructure for data harvesting
— Requires new funding mechanisms
Data processing infrastructure
— On the fly calibration and correction
— Connectivity to other systems
— Real time products

— Service provided by the municipality/EPA
L)
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alena.bartonova@nilu.no
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http://www.nilu.no/
http://www.hackair.eu/
mailto:alena.bartonova@nilu.no

