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Water — the Global Perspective

*World Economic Forum — "top 3 Global Risk Factor for 7 consecutive years”
*SDG 6: Nearly 1 billion without access to safe drinking water and sanitation
* At a global scale, Demand will outstrip Supply by 40% in 2030

* Climate Change will magnify the challenges

* Digital Transformation is the opportunity!

* Water is just different from anything else — it don’t respect boundaries
* The Water Sector — Conservative, slow, risk averse, difficult for investors

* Getting the business case is difficult, policy risks and lack of getting prices right



The Value Chain of the Pulic Water Sector
An entire Ecosystem to be changed
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Optimization or Transformation?

It is all a matter of creating value for end-users, but how do you begin? Do you
have a transformative vision, or do you improve step-by-step?

Which of these approaches will have most optimal use of funds?

2020 =)
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IBM Point of View: To thrive in the face of technology led disruption,
organizations require digital reinvention
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Digitization in banks involves
franslating analog processes into
digital processes such as online
banking or electronic funds transfer

' incorporates digital
A K Digital transformation technologies like never before
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Digital transformation in banks involves Digital reinvention in banks involves fundamental

view of the customer initiatives comprising financial & other associaled services to

realize customer ambitions and aspirations



Smart Water - Significant Opportunities and Potential for Better Results and
Highly Improved Efficiency - Major Challenges

* Increased Efficiency, Increased Speed, Improved
Understanding, Better Performance, Better and
more Precise Results

‘Smarter’ Water for Wave City...

* Increased automation, improved analysis, Al
solutions Improved Asset management, Field Staff
Management Operations and Customer Services

= Foundation for Increased Effectiveness, more data
for modelling, scenarios, planning, monitoring,
evaluation,

= |Leakage Reduction, Drinking Water Quality and
Improving Health, Reducing pollution events

*= Increasing Cross-sector Solutions, Smart Water as
element Smart Cities; May lead to change of roles
and responsibilities
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Expectations — selected use cases

Asset management — Monitoring and control systems can ensure the optimal operation of
treatment plants and networks, and find ways to maximise the lifetimes of these assets.

Process economization — utilities and industrial end-users alike are constantly striving to make
savings in processes- being able to run a system at its most optimal state provides economic
benefits in terms of energy reduction and lower chemical usage.

Increased automation — being able to save the amount of time that it takes for a problem to be
dealt with in a treatment plant or network is a huge opportunity that monitoring and control
systems can fill. Reduction of in-house expertise surrounding water management. End-users
want to be able to focus fully on their core processes.

Operations and Customer Services — faster response rates to incidents; increased network
uptime; near real-time situation awareness; substantially improved documentation for field staff
work, improved feedback mechanisms, planning of service operations; interpretation of multi-
factor systems etc.

Over the next decade, it is estimated that the Municipal Water Sector will invest more than
20 bio. $ on software, data and analytics solutions in Europe as well as USA
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Utilities in the U.S., Canada, Australia, and Europe (representing 31 countries) currently manage US$2.9 trillion in water,
wastewater and stormwater assets, which provide critical infrastructure services to over 822 million people, globally. Bluefield’s

forecasts indicate that advanced asset management solutions will save these utilities US$1.2 billion in annual CAPEX savings in
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Expectations — selected use cases # 2

Leakage management — In line with ageing infrastructure, utilities in many parts of the world
face the challenge of reducing non-revenue water to minimize water and revenue losses from
their networks. The adoption of more intelligent monitoring and control solutions is a key way.

Integrated solutions and partnerships - understand how different elements of the market
interlink, how it can work effectively with other companies’ offerings and devise strategies to
collaborate with key industry players in order for solutions to be developed most effectively.

Reducing pollution events - during periods of high rainfall, cities with combined sewer systems
are at risk of having serious water pollution issues caused by overflow events. Being able to
rapidly react or prevent these CSO events forms another major opportunity for monitoring and
control systems.

Improved Public Management, Better Scenarios and Models, More Precise Design of
Investments — The Public Benefit side holds huge potentials, giving more accurate use of funds
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Availability of sensors

Drinking Water

Mature sensors Mature sensors -
Analyzers Analyzers
Limited experience Precipitation Limited experience

ot available _ Temperature Not available

Mot relevant/mentioned Mot relevant/mentioned

Dissolved Oxygen
Tuehidity

Turbidity

Dissolved Solids Dissolved Solids

Table 3: Current availability of sensors for physical and simple chemical parameters Table 5: Physical and Simple Chemical Parameters - Probable Availability 3-8 Years from Now



Availability of sensors

Sewer System  [Surface Water |Drinking Water Sewer System  [Surface Water |Drinking Water
Ammonia Mature sensors _ Ammonia Mature sensors -
Nitrate Analyzers Analyzers
Chloride Limited experience
P Chloride Limited experience
Sodium Mot avallable _
Not available
Calcium Mot relevant/mentioned
Calcium Not relevant/mentioned

Phasphate

Suspended solids
Sludge blanket

Suspended solids

Sludge blanket

Methane
Methane
. L0,
o,
BOD, COD, TOC BOD, COD, TOC
Chlorophyll a Chlarophyll a
E. coli E. coli
Phenals Phenals
Cyanide cyanide
Hydrocarbons

! Hydracarbons

Heawy metals

Heavy metals

Micro plastics

Micro plastics

Table 4: Current availability of sensors for Advanced Chemical and Biological Parameters
Table &: Advanced Chemical and Biological Parameters — Probable Availability 3-8 Years from Now

+
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Climate Change Adaptation in Cities — many interests, many stakeholders
—who pays, who benefits?

12



Planning of new measures e.g.
- River restoration, buffer zones, establishment of wetlands

- Climate Change Adaptation, water retention
- Water Resources Allocation




Groundwater

Overall Water Quality of China's Groundwater
(2013)
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Smart Water integrated with Smart Systems

* Smart Industries

* Smart Utilities

* Smart Farming B iy

* Smart Water Management eg Groundwater Cycle

* Smart Monitoring Systems

— i
oh ks
57 > =

* Smart River Basin Management e

* Smart Cities

- Data will be key! - Imagineering!
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Smart Cities — Great Expectations but lack of common definition

SMART CITY SMART CITY

The Importance of Smart Cities — Zify — Medium Technology Research for Smart Cities and Build What Is A Smart City? | Infrastructure |. Why Smart Cities Are a Golden Opportunity for

4ls]o]

Wow to get smarter. togecher?

Council Post: Building A Smart City? 10

Smart cities report forecasts trillions in e What is a smart city?

A V- o

@ 16 / Miljgstyrelsen / Dansk Vand Konference 2018



Smart Water — Element of Smart City

Solutions to cities’ immediate challenges

Hardware + Software + Process expertise to operating systems
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Smart City Technologies — Hype Cycles Urenio 2012 and Gartner 2018

expectations LBSs in Automotive
P Water Management Vehicle Information Hub
Sustainability Business Plug-In Hybrid Electric Vehicles/Electric Vehicles
Operations Consulting Services Augmented Reality
Information Stewardship Applications Remote Health Monitoring
Big Data Inf ion M: for Gt T y X~ Thermal/Concentrating Solar Power
| Smart Fabrics —8 @ Distributed Generation
Home Energy Management/ Microgrids
Consumer Energy Management Combined Heat and Power
Consumer Smart Appliances Continua 2011
Networking IT and OT Integrated and Open Building
Intemet of Things Automation and Control Systems Location-Aware Technology
Smart Gi Operating F ;
P 9 Cloud Computing
Information Semlamrc Services Customer Gateways
Wi-Fi Positioning Sy Machine-to-Machine
S ble Perf Manag Communication Services Consumer Telematics
Hydrogen Economy Master Data Management
Electric Vehicle ChargmgI Infrastructure Mobqle Health Photovoltaic Generation
Sustainability Consul?ing Services
Wireless Electric Vehicle Charging T Public Telematics
Real-Time Parking Communiwtiops
Video Visits Home Health Monitoring
Electric Vehicles
As of July 2012
Peak of
Technology | Trough of Plateau of
nflated Slope of Enlightenment
Trigger Expectations Disillusionment Productivity
time v
Plateau will be reached in: obsolete

Olessthan2years O2to5years @ 5to10years A morethan 10years @ before plateau
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DTU

S Strategic agility
o
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Corporate .
ntrepreneurship Strateg'c
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Yves Doz and Mikko Kosonen, Fast Strategy, 2007
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RIVERSCAPES — Monitoring riverscapes with unmanned airborne vehicles

@ ,, https://innovationsfonden.dk/da/presse/dronemaalinger-skal-forhindre-oversvoemmelser
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TURBUS - Turbidity Ultrasonic Sensor for Water Quality

@ ,; https://innovationsfonden.dk/da/case/sensorer-skal-holde-oeje-med-drikkevandet-i-roerene



CHAIN

@& https://innovationsfonden.dk/da/presse/vand-40-kunstig-intelligens-skal-sikre-fremtidens-drikkevand



Sino-Danish Co-operation in Changchun

Motivation \\\ ° i~ 52 CCCLCAr, LGl
* Network assumptions: \\\\\,/ Eé:.: ':'.'[.155 .E.
* One supply node. A\ E...§ ﬂ= E----E

* Now elevated reservoirs. .-

:|=!

* The flow into the DMA is measured ®
by flow sensor at the pumping
station or in a measurement pit.

* Flow at the consumers is measured by meters.

* Network pressure sensors are added at several
points for leakage localization.
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Water Smart Cities

& ,, https://innovationsfonden.dk/da/case/smart-vandhaandtering-til-smarte-byer/
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Online DNA - Optimezed Cleantech Systems with online Monitoring of micro-
biological content

. . Microbe Functional Decisions in
Sampling Data generation . e e . . .
identification information operation
et > O
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