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Scientific context and objectives

=
« Citizens’ Observatories for citizens to

«  Contribute in environmental governance

e Support community

* Influence policy priorities

«  Contribute to Global Earth Observation System of Systems

(GEOSS)

Tell me and I'll forget;
show me and I may remember;
involve me and I'll undepstand.

Chinese Proverb
-
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Scientific context and objectives

CITI-SENSE works within GEOSS framework
« Common methodologies & standards for
« Scientific approach THE GLOBAL EARTH OBSERVATION ™
« Data management e "‘""
Section on collaboration with - ¥
GEOSS & FP7-ENV-2012

cluster projects added to project
description

Data should be made available 7 G ~ G- %
through the GEOSS
without restrictions

.~

"\ INFORMATION
_/ FOR THE BENEFIT ::‘W
OF SOCIETY
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Scientific context and objectives

. CITI-SENSE may join GNON (Global Network of Networks by EEA and
Global Monitoring for Environment and Security Initiative (GMES)

gD derstang

N|TORING

GEOSS
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Scientific context and objectives

Linking to other FP7-ENV-2012 observatories

Name Lead Topic
Citclops Barcelona Digital Coast and ocean

Centre Tecnologic optical

(Spain) monitoring
WeSenselt University of Water

Sheffield (UK) Management
CITI-SENSE | Nilu (Norway) Air quality
Omniscientis | Spacebel (Belgium) | Odour

monitoring

COBWEB UEDIN (UK) Various




Current activities of the Partner
NN

¢ 28 partners
« Partner organization research & Problem statements

/Research topics (NILU, all): \

ICO is needed as a support system for community-based environmental governance

What is ICO in environmental health fields?

What do citizens want and what can citizens offer to an ICO?

What products and services from an ICO is useful for citizens daily life?

How to recruit and retain citizens to participate in environmental governance?

Which tools can support citizens to report/upload their observations?

\ Which tools can facilitate citizens getting environmental information? /

ccosE
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Current activities of the Partner

« Current research topics
« Qutdoor air quality (CREAL, all): air pollution, noise, UV, pollen, PAHs

* IAQ in school (NAAF, all) : Indoor air pollution has become a main concern in
western cities where people spend 90% of their time indoors.

* Public spaces (Tecnalia, all): 60% of population of the world is expected to
live in cities by 2030, providing and maintaining urban public spaces
environment conditions is concerned.

-

THE PROBLIM OF POOR BRDOOR AR QUALITY IN SOM00(S ity ~ g~ . F's
pon

AAAAA

The Problem of Poor Indoor 5_~ : |
Air Quality in Schools e el
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Current activities of the Partner

« Brief list of ongoing research/measurement/service

Barcelona (CREAL)
Belgrade (VINCA)
Edinburgh (IOM)
Haifa (Technion)
Ljubljana (JSI)

Oslo (NILU)
Ostrava (CVUT)
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& Vienna (Ubimet) /\

K Empowerment initiative: OAQ in elght Clth Empowerment initiative:

IAQ in four schools
* Oslo school (NAAF)
« Belgrade school (VINCA)
« Edinburgh school (IOM)
* Ljubljana school (VINCA)

Empowerment initiative: public spaces

» Public spaces in Vitoria (TECNALIA)

~

/




Facilities available for the Partner

. mm
« Sensor and sensor platform
«  AIRBASE Y
« GEOTECH 8 L
- ATEKNEA R i sisc o
. J SI ﬁ cfn?nsnérﬁz:nson Data analysis » :«
« OBEO
! -
- CVUT E?Aiw Geotech -~
< AR emnnn
‘ DNET 'Ar__w o o) e ' AQM ESH CanarlT™ Sensors, data collection and storage

>t

Air quality monitoring
NO, NOy, Oy, CO, SOs

v Wireless networked
sensor array

¢ Understand the
sources of poliution

v/ Manage the solutions

Picture of the CanarlT™ sensor
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Facilities available for the Partner

I
« Smart phone-based mobile sensor stations

 Data services
« Application services

/" Smart Phone-based ) (Processing Services ) /" Data Services ) e Aoblicat )
. : €D pplication services
b”e S.enS(.)r Sl [ Model-as-a-Service ] @ Linked Data
Mobile Devices, Apps [ ] Visualization
~_ Bluetooth [ Model ] | 0GC WFS I ) notification service
: . Low Transformation Schedule service
w Energy E] data state
N GE 4 \_ ) N J N
CivicFlow .
Crowdsource SensApp, (SenML) MobileApp
Web and App *SINTEF *NILU
*U-Hopper
Bluetooth 1
Gateway > & > €
* S&C

» SINTEF registry\ Tdatabase
\ |
B

ccosE notifier dispatcher
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Achieved RESULTS and future activities

 CITI-SENSE Architecture and technologies

Registry

SENsors
Service
s
Data

Ontology Semantic Composition
Annotation and Fusion

Mobile

Visualization

Web Portal

User
Empowerment

Products
&
Services

Execution

<&

Future Internet

Distributed Computing Infrastructure

Smart Phone-based
Mobile Sensor Stations

©5|  Mobile Devices, Apps,
VGI
Bluetooth
. Low
Energy
TE)

CivicFlow
Crowdsource
Web and App
(U-Hopper)
luetooth

aRsE

Alternate Static/Mobile Processing Services Data Services [Event Notificatioa
Sensor Stations —r 'ﬁ Services
L l_ [ Model-as-a-Service @ Linked Data ———
__Intelligent - ]‘=,' %‘ Y
I el (=
= o Transformation
&> el Ce)
SensApp, (SenML)
CITI-SENSE SINTEF
Sensor — ~
technologies ’:_" <—3J -
Airbase, lreglstry\ Tdatabase
Alphasense v]’-;(__z
notifier ispatcher 11
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Achieved RESULTS and future activities

« CITI-SENSE E2E pilot implementation prototype — OAQ

Internet

User PC
User requests service from server
: frme == Application Server

Visualisation
- Notification service
User Smartphone - omom = * " = " = % |schedule service data state
Server/User requests data 4

Unique key sent if server/user requests
historic data

FR R A%

. Y Personal Exposure
Other 9 Enviromental database " ¥ : Ectimatas
% = 5 s % '
TEasuIEmens ‘ GEOSS ’ Blactooth Centralised Data
EroRyervel i . : Calculate local and Storage
L] .

User profile, sensor data,

personal exposure coordinates, results

L
( UVsensors ), :(Meteo sensors ),
L}

AQ LUR Modelling

Mobile q
node Master AQ Forecasting

" ) node

A ,’ Processing Server
by, (\o6e = Data is modelled
y e, node Master Q’\*eé Ambient AQ & Meteo Schedule service data state
QSUre,h node Background data from static air monitoring stations |
9’713

Slave nodes . . .

Step 1: Mobile sensor data transmitted to application server.

Step 2: User requests service, coordinates provided. ID 'Yes'/'No'

Step 3: Processing server fetches relevant data from DB.

Step 4: Process server models data and stores results in DB. If unique ID supplied, this data is related to the user. If not, the data is stored only as
ITemp and is flushed after it has been sent.

Step 5: Application server retrieves results and returns response to mobile phone.

ccosE
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Achieved RESULTS and future activities

« CITI-SENSE E2E pilot implementation prototype —IAQ in school

2 8 3 N

B N\
. e w
ml CivicFlow platform g g g
School web portal e [";‘. 2 2
«  Web widgets ( . & P 2 2
questionnaires i Aplecatlon server: &/ % g.
* Management of sensing tasks
(including API-based access)
. i icipati CanarlT Obeo CivicFlow
Smartphones Generation of participation enablers narl beo IcFlo
. QR ccn:)e (QR codes, mobile pages, web widgets) | application application Dunavnet application
scanning & Visualization charts )
* Mobile web 1
Auestionniaires Processing engine:
+ Data analytics 1
|
CITI-SENSE 1 ) )
+ Data export Centralised data storage:
* Visual analytics + Sensed perceptions of environment
* Automated sensing * Sensed personal state
task generation + Data export API
S %) CanarlT Obeo CivicFlow

application application pubavnet application
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Achieved RESULTS and future activities

CITI-SENSE EZ2E pilot implementation prototype — Public space

User off-site

User requests to server

User Mobile Application Server

2-way info. flow

Sensors, questionnarie and GFS data can

be stored lacally on user's phone.
Uploaded periodically. ‘
Ewslustion of the measurements is provided on-site

ACOUSTIC JPHOTOGRAPH)(QUESTIONNARI
sensor JI camera data
\, /!
Data transmission via BLUETOOTH

User THERMAL
COMFORT sensor

Wisualisation
Netification service
Schedule service data state

f)

i

Centralised data Storage

User profile, location/ocoordinates
sensor data, questionaries,
additional DDEBArfor mation foar EI,
resultsicaloulztions

Ambient UV, CLIMATE, ACOUSTIC
Background dsta from static stations

Processing server

Data is processed/modell ed
Schedule service data state
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inthe
public place

Experience/measurement

witch on neccesary
devices (if neccesary):
1. Smartphone

2. Climate sensor

Global amhient experience
4 minutes)
observe, perceive while measuring

Register initial data:
Location, date,
starting hour...

|dentify and
evaluate
Sound Events

Register perception of:
1. Thermal confort

2. Ly

3. Avoustics

P Register ending hour |

Renister landscape
perception

5-10 minutes’

Evaluate landscape
2-3 minutes

v

witch off neccesany
devices (ifreccesarny):
1. Smattphone

2. Climate sensor

4l data are upload in
the platiorm

Provide infarmation
to participant

Provide results from
measurement period

Participant p |- Meanvalues
requirement | Indexes
- Estimationsfi/alorations
- Pronostic
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Achieved RESULTS and future activities

* Provisional concept and framework of ICO

Citizen’s
Observatory

©

Support citizens to Access and receive
reportor upload information that is
their observations easily understood

and useful to users

® ©

Identify what Explore what Recruitand
citizens want and products and retain citizens
what they can servicesan ICO can

offer provide for citizens

Structural work system to achieve an integrated citizen's observatory

ccosE
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Collaboration

process

Datalayers
Keydoma

Two
direction
approach
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Achieved RESULTS and future activities

* Internet application — Case studies on IAQ in school

For this pilot the graphical User interface - web portals
presentations of the sensor data will

—® be plugins from each provider's web
page

Alink will be available on the
portals to access the CivicFlow T
application

ccosE
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Achieved RESULTS and future activities

« Collaborative participation in environmental health governance

Environmental health governance —the premize:

.m_t Collaborative eServices

Sclence cannat tackle complexity without dialogue frem different stakeholders, Gewernanes instesd of governing.

* i Prmows & Open Government
. ' ' ' F"—"-—-ﬂ= MOTIVATIONS AND EXPECTATIONS WITH COLLABORATIVE PARTICIPATION
Authorities Efficiant systerm for informing "Cost-frea"amatewrs and anperts that Compliance with anvironmantal
citizens. canhelp identify issues and selutions.  regulation.
Experts Relzvant infarmation an Contribute data, knowledge, experience  Empewerment, maka & differance,
crakehaldars | environmental risks. and information. mpact an decisian-
Citizens making.

Lewel 12 CITI-SEMNSE as a

Level 2: CITI-SENSE at thared anline/effline cpaces where experts, citizens and
raliabla source of enwv. data. i

authoritics meet, communicate and collasborate.

Citizen E-Participation in Agenda- Providing data Making sense Generating commaon Decision-
Urban Governance sl and knowledge of dats understanding making
Crowdsourcing and i
Collaborative Creativity Requiramants:
Carlos Nunes Silva * Imvolverment and dialegus throughout the process
* Empowerment means participation must hawe impact on decizions
Challenges: Solutions inchude:

* Organizations are hard to change, existing power-structures
* Unequal paricigation and paricipatory divides

* Translating between different damain-languages

* Ouality-assurance and warifying data

* Making data intellig=ble, vizualizing

* Contributions must have real impact

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

* Communicate benefits for all

* Machanizms to include squal paricipation

* Interaction, dialegue

' Paar-reviaw, reputation-systam, axpart-reviaw

* Citizen-created application and visualization= of data

* Communicate and visualize how contributions haue impact

17



Future planned Activities

M1-18: E2E prototypes and pilot phase ) 5
for selected sensors at selected = s
locations = 3 .
. : . 8 § £
M18-24: Interim period — pilot £ E
evaluation : £ <
M24-36: Full implementation for all 5 g
sensors at all locations - - E: —
M36-48: Finalization SR RSE T S E PEE S L L L DL P SE ST BT SR S S S P P S
1. Open conference 2. Open conference
Now
”-S
ccosE
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CONCLUSIONS

* Review of existing MDB

« Theoretical studies
(ICO provisional concept, collaborative participatory)

* Practical approach
(CITI-SENSE architecture, building on existing infrastructure,
e.g., OGC standards, GEOSS specifications)

 Planning for the case studies
(E2E prototypes, and pilot protocols)

« Thank you for your attention!

 If you are interested in knowing more about CITI-SENSE, please
contact me, Hai-Ying Liu: hyl@nilu.no

ccosE
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