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About that gap between research and stakeholders

Complex water optimization problems represent one of the biggest
challenges of the near future due to human and climate impacts.

On the one hand, stakeholders in the water supply sector require
high-level knowledge of the whole water cycle process at different
scales, with the aim to either assess the risk for uncertain future water
availability or rely on more analytic approaches for decision making.

We need a model of our water system
with integrated optimization strategy
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About that gap between research and stakeholders

Complex water optimization problems represent one of the biggest
challenges of the near future due to human and climate impacts.

On the one hand, stakeholders in the water supply sector require
high-level knowledge of the whole water cycle process at different
scales, with the aim to either assess the risk for uncertain future water
availability or rely on more analytic approaches for decision making.

We need a model of our water system
with integrated optimization strategy

Researchers can have
the solution to the
water problem at hand.

...but our budget is limited, and
we don’t have the right skills
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About that gap between research and stakeholders Eﬂ

Complex water optimization problems represent one of the biggest l I ;/

challenges of the near future due to human and climate impacts. . IIII

On the one hand, stakeholders in the water supply sector require . =_

high-level knowledge of the whole water cycle process at different - TR ——
scales, with the aim to either assess the risk for uncertain future water parameters ML model
availability or rely on more analytic approaches for decision making. ensemble? They want to use

it for a real application...

On the other hand, scientific research produces high quality models,
algorithms and schemes capable of solving the water problems.

Typical research studies outcome are deployed as papers/reports,
presentations, and (in some cases) software in the form of bare code scripts. u D u

oh nice! They only got to
figure out how 1234
lines of code works.
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About that gap between research and stakeholders

Complex water optimization problems represent one of the biggest
challenges of the near future due to human and climate impacts.

On the one hand, stakeholders in the water supply sector require
high-level knowledge of the whole water cycle process at different
scales, with the aim to either assess the risk for uncertain future water
availability or rely on more analytic approaches for decision making.

On the other hand, scientific research produces high quality models,
algorithms and schemes capable of solving the water problems

Typical research studies outcome are deployed as papers/reports,

presentations, and (in some cases) software in the form of bare code scripts.

...but scientists often struggle when it comes to deploy tools that deliver
their research outcomes to stakeholders and decision makers that
ultimately will use them.

We received a file that doesn’t make any sense

Ah...scientists! They know
nothing about money!
Call me the IT guy!!!

How cool is that
script, they will be
amazed!
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Basic web-applications

Researchers have now new tools to easily develop simple web-based applications, two main technologies are:

1. R Shiny @ https://shiny.rstudio.com/ Downside:
* . GetStared  Galery  Atices  Reference  Depioy  Help  Contbute () ° ( I itt I e ?) m O r e p r O g r a m m i n g
2. Python Streamlit
effort

Interact. Analyze. Communicate. A L . d I I

Take a fresh, interactive approach to telling I m Ite to S m a

AL e i i o applications/projects

with R.

!_ = .. i For Teams Careers Community Docs GitHub

. https://www.streamlit.io/

°
Shiny is an R package that makes it easy to St I t
build interactive web apps straight from R. You rea m I °
d can host standalone apps on a webpage or T h f t t t
A va ntages embed them in R Markdown documents or e a s e s Wa y o

build data apps

build dashboards. You can also extend your
Streamlit’s open-source app framework is the easiest way for data scientists

Effective research outcome dm

public /users vt Mupacifo oy T
Reproducible experiments
High level and interactive graphics/tables

Doesn’t require any specific programming skills other than : e — e
regular R (or Python) scripting knowledge

The final user doesn’t need to install anything but a web-
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https://shiny.rstudio.com/
https://www.streamlit.io/

Case study: Romagna Acque Application (RApp)

Romagna Acque SpA supplies drinking water by retail to the
Romagna region (Emilia-Romagna, Italy), managing the whole
process from the provision, the water treatment and distribution.
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Case study: Romagna Acque Application (RApp)

We developed a decision support system, with the following
main features:

1. Simulate both historical and future reservoir yields and
stored volumes;

2. produce quick reports in terms of either graphical or
table outputs;

3. set different initial and boundary conditions provided
arbitrarily by the users (e.g. initial stored volume, the
expected inflows, user-defined management rules, the
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occurrence of an abrupt change in the water demand); :
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5. explore the impact of different scenarios and Other sources
management options;

6. Maintain and keep the whole dataset up-to-date
through the user interface.

7. Computationally-intensive operations are
accomplished on the server-side, while the client-side
only visualize the results.

Water supply network

Water demand
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RAPP video demonstration

Click on the link below for a demo of the app (~ 10 mins.)

https://youtu.be/B-7zRoeubQ4

@ ~/DEV/PROJECTS/RApp - Shiny
httpy//127.0.0.13687 | . Open in Browser

Rete % Budget

Optimal Reservoir Management 12 Invaso

Gestione dell'invaso
In questa sezione & possibile calcolare simulazioni, storiche e future, del livello
di invaso e dei volumi potabilizzati. Per procedere al calcolo & necessario
assegnare una regola di gestione.

Assegna una regola di gestione:

Regola ottimizzata (default) v

Gestisci i minimi richiesti dalla rete

IMinimi dello scenario ottimale (default) v

B Salva regola

Simulazioni del periodo storico

Simulazione del periodo storico con la regola scelta: puoi selezionare una
finestra temporale per una migliore visualizzazione

Seleziona intervallo di tempo
(min: 01/01/1996 - max: 31/12/2018)

01/01/1995 to 31/12/2018

Calcola st

Simulazioni del periodo futuro

Impostando un livello iniziale del serbatoiotext alla data attuale puoi calcolare
le previsioni future del livello e del potabilizzate sulla base delle analisi storiche:
& necessario salvare una regola per il calcolo

& Daui

Grafici regola

[ Visualizza grafico a scala settimanale

Tabella regola

Simulazione periodo storico

simulazione periodo futura
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https://youtu.be/B-7zRoeubQ4
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