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This session will be entirely 
recorded and published on the 
NAIADES channels. 

Please feel free to share your
thoughts about the workshop on 
Twitter, via:

@naiadesproject , using 
#NAIADESwebinars

Feel free to post your questions in 

the chat. 



Smart Water Solutions for SDGs

Webinar Series

3 12/16/2021

Joao Pita Costa
JoĥefStefan Institute & IRCAI

Moderation by: Eunah Kim, UDG Alliance 

Speakers

Eunah Kim
UDG Alliance

Anna Brékine 
Mandat International



Smart Water Solutions for SDGs

Webinar Series

4 12/16/2021

Speakers

Ulf Stein
Ecologic Institute

Andreas Englund
IVL Swedish Environmental 

Institute 

Franck Le Gall
EGM

Benedict Bueb
Ecologic Institute



Smart Water Solutions for SDGs

Webinar Series

SESSION 1 ðTraining Sessions

ÅNAIADES Water Observatory: Joao Pita Costa, Joĥef Stefan Institute& IRCAI

ÅIAM4SDG Methodology: Anna Brékine, Mandat International

SESSION 2 ðThematic Presentations

ÅManaging SDG KPIs though standardised data models and platforms: Franck Le Gall, EGM

ÅChallenges to monitor stormwater with IoT: Andreas Englund, IVL Swedish Environmental Institute

ÅHarnessing digital solutions for sustainable development: Examples from (urban) water 
management: Ulf Stein, Benedict Bueb , Ecologic Institute
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Ç Identifying relevant datasets to clean & 
ingest into the system

Ç Understanding what indicators matter
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Ç Newsstreamfiltered to usecaseprioritieson
waterevents

Ç Twitter dashboardwith data viz modulesfor
research(to explorewhat isusefulto show)

Ç Efficient reviewof topics in newsand tweets
for contentexploration

Ç Adding intensity of sentiment based on
Tweetscount (intensity)
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Ç Visualisationof research trends in relation to main topics
Ç Explore published knowledge from Microsoft Academic (126M articles and patents) and 

MEDLINE (28M biomed labelled) articles differentiating articles and patents
Ç Potential to use complex queries to review in depth a water topic
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Ç Focus on exploration of trends in resource availability based on weather and water levels
Ç Long-term (10y) forecast data visualisation(how does winter look like 10y from now?)
Ç Explore water resources over relation between states
Ç Causality between resource indicators 
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Ç Explore best practices from news and research 
worldwide using multilingual capabilities to learn 
from similar cases

Ç Using local indicators to complement the information 
with regional granularity

Ç Further exploration on News data visualisation
modules
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Ç Nowcasting from Twitter triggered by weather
Ç Potential to define alerts based on thresholds
Ç Utilize intensity of sentiment
Ç Relation between Twitter-News-weather to learn from historical events
Ç Causality from Twitter-News- weather on, e.g., car accidents
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Ç Exploring trends and behaviourof seasons impacted by climate change based in the availability 
of resources

Ç Utilize complex datastreamsvisualisationto better understand relations between aspects of 
those resources (e.g., sub-seasonality and anomalies)

ÇGranger Causality between resource-related indicators
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Ç The need for water sustainability awareness can be helped by providing better
information to the general public

Ç These resourceful tools can be used in the classroom to discuss water topics from a
global and a local point of view basedon evidence

Ç The water resource utility customers can be served with further info on water events
to show the commitment of stakeholders
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IAM4SDG 
methodology
Anna Brékine, Mandat International
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Dual approach:

1. Identify & mitigate potential risks and negative impacts of the assessedproject on the 17SDGs;

2. Identify & leverage potential of the project to maximise its positive impact .

IAM4SDG

IAM 4SDG is an Impact Assessmentfor the SDGs that aims at providing a

user-friendly and easily implementablemethodologyand tool to align any

project, including researchprojects,pilots, public infrastructure and private

investmentswith the17SDGs.
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Why use IAM4SDG?

Similar benefits as EIA, with two additional advantages:  
1. Considers wholeset of SDGs
2. Identifies & considers both potential positive and negative impacts of the project

Who?

All actors who plan to launch or get involved into a new project (e.g., researchers, 
policy makers, project evaluators & project managers)

How to start?

1. Clearly determine the scope of the project

2. Appoint a Sustainable Development Officer (SDO) or SDG Officer. Ÿ will be 

responsible for leading the whole IAM4SDG process

IAM4SDG
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Methodology: Six Steps 
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Identification of Risks and Opportunities

Identify any potential risks or opportunities within the project that 
could have a positive or negative impact on any of the 17 SDGs

Risks: Actual and potential negative impacts the project could have on the SDGs
Opportunities: Actual and potential positive impacts/contributions the project could have on the SDGs

Systematically analyse how the activities of the project influence the 
achievement of the 17 SDGs

ÅCarefully consider the objective and targets of each SDG

ÅIdentify all risks and opportunities 

12/16/2021
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1 No Poverty 

2 Zero Hunger 

3 Good Health and Well-

Being 

4 Quality Education 

5 Gender Equality 

6 Clean Water and 

Sanitation 

7 Affordable and Clean 

Energy 

8 Decent Work and 

Economic Growth 

9 Industry Innovation 

and Infrastructure 

10 Reduced Inequalities 

11 Sustainable Cities and 

Communities 

12 Responsible 

Consumption and 

Production

13 Climate Action 

14 Life below Water 

15 Life on Land 

16 Peace, Justice and 

Strong Institutions 

17 Partnership for the 

Goals 

Effort Required

SDG
Identified Risks / Negative 

Impacts

Impact Likelihood

Identified Opportunities / 

Positive Impacts

Impact
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STEP
Qualification of Risks 
and Opportunities

Determine the importance of 
the afore identified risks and 
opportunities
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Parameters Risks

Scale Level Negative Impact Likelihood

Small
Small negative impact on the 

SDGs
Will most likely not occur

Medium
Medium negativeimpact on 

the SDGs
Possible to occur

Large
Large negativeimpact on 

the SDGs
Likely to occur

Parameters Opportunities

Scale Level Positive Impact Scale Level Effort Required

Small
Small positive impact 

on the SDGs
Small Minor effort and cost

Medium
Medium positive 

impact on the SDGs
Medium Medium effort or cost

Large
Large positive impact 

on the SDGs
Large Major effort or cost
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Use qualified parameters and matrix to determine priority levels

Effort Required

Small Medium Large

Im
p

a
c
t

Small 2 3 3

Medium 1 2 3

Large 1 1 2

OpportunitiesRisks

STEP 
Determination of Priority Levels 

Priority Level: Quantitative scale to differentiate and prioritise the most relevant risks and 
opportunities in order to define actions and allocate resources in an impactful manner

Likelihood

Small Medium Large

Im
p

a
c
t

Small 3 3 2

Medium 3 2 1

Large 2 1 1
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STEP 
Identification of Actions 

Mitigation option Description Remarks

Eliminate Takingconcreteand proactivemeasuresto eliminate

theriskandits possibleside-effects.
A clear plan detailing the 

measures to eliminate the risk is 

required.

Prevent Adjusting the project objectivesor work plan to

eliminateor reducetherisk.

This mitigation option could be 

accommodated by a change in 

funding, schedule, requirements.

Control Enforcingactionsto reducetheimpactor likelihoodof

therisk.

Transfer Reassigningthe organisationalaccountability and

responsibilityto anotherqualifiedstakeholderwilling

to acceptto handletherisk.

Accept Recognisingthe existenceof a risk and making a

deliberatedecisionto assumeit without takingspecial

measuresto controlit. The consent of  all project 

partners is necessary.
Monitor Monitoringtheenvironmentfor changesthataffectthe

natureand/or theimpactof therisk.

Å Mitigating the 
identified risks

12/16/2021
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STEP 
Identification of Actions 

Å Implementing the 
identified 
opportunities

12/16/2021

Implementation

Option

Description Remarks

Exploit Raise the probability of an opportunity being

achievedto 100%.

Should be reserved for the ògolden

opportunitiesówith high probability &

high positive impact, which cannot be

missed.

Share Allocateownershipto athird partywhoisabetterfit

for handlingthe opportunity,by both maximising

the probabilityof occurrence,aswell as increasing

thepotentialbenefitsshouldtheopportunityoccur.

It is reasonableto consider project

stakeholdersaspotentialowners.

Enhance Increasethe probability of an opportunity to be

achievedby proactivelytargetingand reinforcing

beneficialactions(increasetheprojectõssusceptibility

to theopportunity)

It is recommendedto implementgeneric

enhancementstrategiesthat contributeto

the common cause. Indeed, if these

actionsprove to be successful,they will

havea positiveimpacton more than one

opportunity, increasingcost-effectiveness

andthegeneralbenefitsto theproject.

Ignore No specialmeasuresbeing taken to addressthe

opportunities. This involves taking the risk of

hopingtoògetluckyóthatanopportunitywill occur

nonetheless.

Appropriatecontingencyplanningcanbe

a wayto includethe opportunitiesin the

projectwithoutdefiningspecificactions.
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STEP 
Identification of Actions 
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Risk mitigation and opportunities implementation 

strategies in function of  the assessed parameters.
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Define leader

Set a deadline 

Add relevant remarks
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1
(high)
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Monitoring and 
Reporting

Responsibilities of the SDO

Update

Review

Monitor the implementation 
of the Action Plan

12/16/2021
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Session 2: Thematic presentations
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Managing SDG KPIs though 
standardised data models 
and platforms
Franck Le Gall, EGM
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In a nutshell

ÁFiware4Water consortium led by the 
International Office for Water (OiEau) 
gathers 14 partners across Europe 
proposing altogether a pluri-disciplinary 
team with expertise in different 
domains.Consortium

ÁThis project has received funding from 
ÔÈÅ %ÕÒÏÐÅÁÎ 5ÎÉÏÎȭÓ (ÏÒÉÚÏÎ ΨΦΨΦ 
research and innovation programme 
under grant agreement No. 821036.
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What is this project about?

ÁMain goals: Link the water sector to FIWARE, an open and License free smart solution platform by
Åshowing the potential of its interoperable and standardized interfaces
Ådemonstrating a series of complementary and exemplary paradigms (4 DC)
Åpromoting an EU and global wide network of users (3DN + SMEs Challenges)

In fine: create the Fiware4Water ecosystem and prove its innovative potential (technical, social and business)

ÁUseful for who?
ÅWater sector end-users: cities, water utilities, water authorities, citizens and consumers
ÅSolutions providers: private utilities, SMEs, developers

ÁConcretely 
ÅModular and open APIs will be built to address water management challenges, with a seamless 

integration with existing legacy systems
ÅTechnologies will be dev., tested and deployed (multi-parameter sensors)
ÅA community of adopters will be created
ÅThe potential of the Fiware4Water solution will be showcased
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SDG 6 (By 2030)

6.1 

Universal and 
equitable access

6.1.1 

Proportion of 
population

6.2 

Adequate and 
equitable sanitation 
and hygiene for all

6.2.1 

Proportion of 
population

6.3 

Improvewater quality 
by reducing pollution 

6.3.1 

Proportion of 
domestic and 

industrial wastewater 
flows safely treated

6.3.2 

Proportion of bodies of 
water with good 

ambient water quality

6.4 

Increasewater-use 
efficiency  and ensure 

sustainable 
withdrawals

6.4.1 

Change in water-use 
efficiency over time

6.4.2 

Level of water stress: 
freshwater withdrawal 
/ available resources

6.5 

Implement integrated 
water resources 
management

6.5.1 

% of integrated water 
resources 

management 
implementation 

6.5.2 

% of transboundary 
basin area with an 

operational 
arrangement for water 

cooperation

6.6 

Protect and restore 
water-related 

ecosystems (2020)

6.6.1 

Change in the extent 
of water-related 

ecosystems over time

6.A

International
cooperation and 
capacity-building 

support to developing 
countries

6.a.1 

Amount of official 
development 

assistance part of a 
government-

coordinated spending 
plan

6.B 

Participationof local 
communities

6.b.1 

% of local 
administrative units 

with policies and 
procedure
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Local Water forum

ÅLocal water forums created
ÅDǊŜŀǘ ¢ƻǊǊƛƴƎǘƻƴΣ !ǘƘŜƴǎΣ !ƳǎǘŜǊŘŀƳΧ /ŀƴƴŜǎΣ 

Timisoara

Å26th now. : members + counter parts in 
Africa & South America

ÅProvide Citizen engagement mechanisms 

ÅCollaboration : UN environment, JRC, 
Worldbank

12/16/2021

Academia

Industry Government

Civil Society

Environment

.A .B
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Demo Case #1: raw water supply 
optimization in Athens (GR)

.4

.5
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Demo Case #2: Water distribution 
system management in Cannes (FR)

.4

.5
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Demo Case #3: Intelligent control 
of WWT in Amsterdam (NL)

.3

.5
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Demo Case #4: Smart metering & 
citizen engagement in UK

.4

.B
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Modular approach

Å Open-source

Å Large Community

Å Europeanstandard 

EvaluatingSDG 
indicators
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ÅOne interface to connect all components

ÅBasedon standardised data exchange interfaces

ÅRestful API

ÅCross domain capabilities of the data model

ÅOpen-source ecosystem

Cross-
domain

ontology

Water

Energy Food

People

FishesFarm

ȣ ȣ
NGSI-LD

https://www.fiware.org/wp-content/uploads/FF_PositionPaper_FIWARE4DigitalTwins.pdf

https://en.wikipedia.org/wiki/NGSI-LD
https://www.fiware.org/wp-content/uploads/FF_PositionPaper_FIWARE4DigitalTwins.pdf
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Challenges to 
monitor stormwater 
with IoT
Andreas Englund, IVL Swedish Environmental Institute
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Background

ÅClimate change and urbanization have increased ÊÐÛÐÌÚɀchallenges for managing
wastewater, stormwater and flooding events.

ÅHow can cities handle these in a cost-effective way, while addressing UN
Development Goals, EU policies and directives, engaging citizens in sustainable
water management as well as contribute to a growing market for water-related
SMEs?

ÅThat is the central question within the Horizon 2020SCOREwaterInnovation project.
SCOREwaterensuresthe resilience of European cities.

12/16/2021
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The goal of SCOREwater is to develop, collect data
and test water-smart digital solutions and best
practices to strengthenÊÐÛÐÌÚɀresilience focusing on
wastewater, flooding and stormwater monitoring
and management.

Å Amersfoort - Flood prevention and climate
resilience

Å Barcelona - Resilient sewer systems and sewer
sociology

Å Göteborg - Water-safeinfrastructure projects
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Needs of the cities

ÅThe cities have a large infrastructure of wastewater systems (sewage, stormwater and
combined sewageand stormwater) to regulate and oversee.

ÅOne of the main pains for the cities is the maintenance and environmental monitoring of the
system.

ÅThere is therefore a need of monitoring systemsbasedon sensorsfor predictive maintenance
and environmental monitoring of wastewater systems.

ÅThe monitoring system needsto be low cost, low maintenance and easyto expand.

ÅThe sensorelements need to be robust and have a multiple year maintenance free lifetime, to
ensure that the operational costsËÖÕɀÛget too high .

ÅThis meansthat the sensorelementsneed to withstand the wastewater environment and have
a long operational life length.

ÅAlso, they need to be put into a system where a network of many sensorscan produce data
that could be analyzed by AI to find relevant patterns that assist predictive maintenance in
the whole system.

12/16/2021
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IVL Swedish Environmental Institute is developing 
a patented turbidity and water level sensor , called 
ɁÛÏÌɯTurbinator ɂɯthat meets the needs for a robust 
and connected sensor at low cost.

The 3ÜÙÉÐÕÈÛÖÙɀÚcan be used for early warning of 
pollutants or for predictive maintenance of a city's 
pipeline network for waste - and stormwater.

It is based on image processing and edge AI to 
predict turbidity and water level.
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ÅLow maintenance cost, as it is mounted in a pipe
close to the ground and placed above the water
line/surface reducing the need for cleaning due
e.g., to fouling

ÅLow energy consumption and fully powered by
battery

ÅRobust and designed for monitoring wastewater
in a dark environment

All together it reduces the workload related to
maintenance , including cleaning the sensor as well
as power supply preparations and mounting of
sensors,significantly .
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Benefits

Main benefits with a connected, low cost, low maintenance
turbidity sensorare:

ÅEarly warning of pollutants in the waste- and stormwater
system

ÅIncreased capacity in the waste- and stormwater system, which
leads to lessenvironmental impact and fewer floods

ÅFewer manual inspections , which saves time / travel and
createsfewer traffic disruptions

ÅLonger service life on the pipe network, as measures such as
flushing the system are taken only when needed

Leakage detection in the pipe network, by monitoring trends of
turbidity in nearby sensors to distinguish local changes in
sectionsof pipes.

12/16/2021
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Legislative obstacles

ÅOnline monitoring of pollutants from storm water and combined
sewageand stormwater systemsare usually not a legal requirement .

ÅThere are therefore little incentives for utilities and other actors to invest in
sensing technologies for water quality monitoring .

ÅIt would therefore be beneficial to set legal requirements on
online monitoring of pollutants from storm water and combined sewage
and stormwater systems.

ÅOne interesting area to start with could be environmental monitoring of
storm water from all construction sitesaffecting water.

12/16/2021
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Stimulate upscaling

ÅThere are indications, that it is profitable to introduce sensing technologies in large scale to
monitor wastewater systems(sewage,stormwater and combined sewageand stormwater) .

ÅThere are market-ready or near market-ready sensing technologies available.

ÅHowever, to make sensing technologies cost-effective the sensorsmust be produced in large
scale.

ÅThe water sector is economically a relatively small sector and it is difficult to createa volume
market basedon this sector.

ÅThe water market is made up of numerous utilities of varying sizes, each with unique
problems in need of tailor -made solutions.

ÅThe digital solutions market is itself fragmented.

ÅTogether, thesedivisions, coupled with a risk-averseculture, make adopting digital solutions
a challenging task for many utilities and industry -wide standardization difficult to achieve.

ÅIt is therefore essential to stimulate the creation of a volume market for sensing technologies.
Sincescaleup on a fragmented market is a major barrier for many of the digital technologies
in the water market policy needsto focus on this.

12/16/2021
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Conclusion

If changes could be made in legislation and policy could focus on upscaling of IoT and 
digital solutions could contribute to fulfilling the SDGs.

12/16/2021
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Harnessing digital solutions 
for sustainable development: 
Examples from (urban) water 
management
Ulf Stein and Benedict Bueb, Ecologic Institute
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Source: Mondejar et al. (2021)
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Digitalisation and water in the SDGs

Potential of digitalisation to contribute to SDG 6 (and
other SDGs) by improving water infrastructure in
many ways, including :

Åcollection,
Å transport,
Åcleaning,
Åuse,
Åquality sensing

through artificial intelligence and data.

12/16/2021
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Guiding principles to harness digitalisation for 
sustainable development in the water sector

Monitor the contributions of digital technologies holistically by taking into 
account:

1. hydrological and environmental indicators (e.g. water quality) ;

2. societal indicators (e.g. changes in the accessto water through digital
means,data privacy issues,cyber security);

3. economic indicators (e.g. economic viability of digital solutions).

Such multi -dimensional assessments remain challenging and require: 

1. adequate regulatory frameworks ;

2. relevant personal and financial capacities;

3. digital solutions and literacy.

12/16/2021


