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“Any sufficiently advanced technology
is indistinguishable from magic.”
- Arthur C. Clarke

HAZRUNOFF [ =

European Union
03/04/2019 * * Civil Protection

PROJECT and Humanitarian Aid



What is a digital twin?

* A digital twin is an exact digital replica of a product, process or
service.

* Digital replicas enable simulations, testing, modeling and monitoring based
on the data collected by sensors.
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Digital twins to help planning and responding
for disasters

* Computer replica allows real-time testing of cities, seaports, and
coastal infrastructures in the face of emergencies

* allow experts to perform real-time resilience testing to see how its
infrastructure will perform in the face of challenges such as climate change,
population growth, or contamination incidents

A digital twin needs to accurately reproduce the physical details of
processes and systems

Funded by

European Union

Civil Protection

and Humanitarian Aid

{HAZRUNUFF

PROIECT




Riverine flooding

ﬂo °“F'°“"i Severn river flood modelling (Upton-upon-Severn) 0 days
- - UK EPA 2D flooding benchmark 00:00:00
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Coastal flooding - tsunamis
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Coastal flooding - storm-surge
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Urban flooding: Rainwater (underground)
overflow + surface overland flow




Urban flooding: Underground conduit surcharge and
surface runoff
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Urban flooding: Retention basin with culvert
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Urban flooding: Retention basin with culvert
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Flood modelling — Padron (Galicia)

River Sar

* High resolution DTM (Lidar)
 Rivers Sar & Ulla flows + High tide

* 10 year return period

Manning’s n (rugosity) from land use

River Ulla

Tide + River Ulla outflow
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Flood modelling — Padron (Galicia) (work in progress)

© Bing Microsoft o Lo

OE"B:'&"& High resolution flood model - 10 year return period 0 days
e e Padron, Galicia, Spain 00:00:00
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The ultimate goal of HazRunOff

* To allow realtime and simulated information on rivers, estuaries and
coastal areas as a continuum environmental compartment

» Supported with fusion of model and data-oriented holistic view

* Providing smart and actionable information for better decisions in
preparedness & response duties.
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Virtual scenario of nuclear contamination in

Almaraz
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What tools and technology support
HazRunOff interfaces?
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HazRunOff preparedness & response tools

* Predictive operational data analytics

* Based in previously developed technologies ACTION Flood and ACTION Seaport

Operational Flood Warning System
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Multi-Hazard early warning system
* Daily reports / Event-triggered early warning notifications

HazRunOff | Daily report - Message (HTML)
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° HazRunOff | Daily report
To @ Rodrigo Fernandes

HazRunOff Multi-hazard early warning system

Al

(Flood risk level is based on the combination of measured reservoir volume, estimated rainfall, estimated river flow and estimated sea water
level)

bt [HAZRUNOFF

Flood risk for Padron in the next 48 hours:
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Multi-Hazard early warning system

* Daily reports / Event-triggered early warning notifications
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Web (& mobile-friendly) preparedness & response
platform

* Map visualization of properties for integrated view
* Charts & Tables for point analysis

* Realtime dashboards for situational awareness

* On-demand pollutant dispersion system
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Base Layers

B 20 year flood Max Water Column [m]

B 100 year flood Max Water Column [m]

Operational Results

Hydrodynamics

Operational Properties

Current Velocity Modulus [m/g]

Direction Overlay

As: @ StreamlLines

Remote sensing / drone imagery

General Options

Tooltip on Mouse Stop
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This page shows hydro-meteorological and metocean alerts of measured and modelled data for selected points

Alerts included:

Home Map Charts Dashboards ~ Simulation~ Contacts Login

Touro yia

Santiso

Camporrapado
Cruces Monte

‘4\1)'.1
7 363

Lousame Golada

. River flow
. Water level LlaEstrada A Somoza
+  Rainfall Olives)
: Wind Rodeiro
Costa Forcarey
Barro
River flow
) =
A
3
2
1
o
Sat 08:00 12:00 12:00 Sun 08:00 12:00 18:00 Mon 08:00 12:00 12:00 Tue 08:00 12:00 12:00 Wed 06:00 12:00 12:00 Thu
i
Rainfall
) (=
<
k]
2
1
o
Sat 06:00 12:00 18:00 Sun 06:00 12:00 18:00 Maon 06:00 12:00 12:00 Tue 06:00 12:00 18:00 Wed 06:00 12:00 18:00 Thu
i




i

HAZHUNUFF Home Map Charts Dashboards ~ Simulation~ Contacts Login

PROJECT

Alerts R Conponeptd
2 Noya s | Teo Cruces
% 33y 363 Vedra
( Lousame Rois Golada
This page shows hydro-meteorological and metocean alerts of measured and modelled data for selected points Padron
(n .
- alga il
Alerts included g laEstrada A Somoza Silleda
. River flow Cairs (Olives)
Water level 2;;., Lalin R
Rainfall 53 Cuntis
Wind & i R e & Caldas de Reyes
. ’ Ruiatth o sa
s E\ A P rcia de Arosa Morafa Forcarey
2. fs&“?“‘ L i Dozap
¢ TR 8 e ) e Ehsdh ":ﬁ',s g;’""“‘“’o Barro

Villagarcia tidal gauge
g gaug N 0 aENd & % I & Cerdedo
z b‘i» o 0 Meis )

water level

=
<

ECHO Website 7 -

Protection and

Humanitarian Aid

Funded by

European Union

Civil Protection

and Humanitarian Aid

HAZRUNOFF

PROIECT

03/04/2019




wutn | HAZRUNOFF .
i
PROJECT
Atalaia X
Alerts \ I NS
_— Teaio  Nine Taranona L it :;
) o
This page shows hydro-meteorological and metocean alerts of measured and modelled data for selected points 5 Fenreincy ¢ ol
anqueiro 2 # /4NJORianxo A
: : . Leiro Abalo
8oiro !
43
Y
: 535
) = &
) W
% 9 18 7
NI

Alerts included
River flow
Water level
. Rainfall

. Wind

Plataforma de Cortegada

Vilagarcia
de Aropgg

Sayar

Map Charts Dashboards ~ Simulation~ Contacts Login

Carracedo
César
p
Estacas
Vemil César Troans
Caldas de Reyes
Lamas

e

Funded by European

Wed

Union Civil
Protection and
Humanitarian Aid

i PROJECT

HAZRUNOFF

PROIECT

Funded by
European Union

Civil Protection

and Humanitarian Aid



“ HAZHUNUFF Home Map Charts Alerts Simulation ~ Contacts Login

er leve delle e: Me ed ee Wind [knots] | Modelled: blue; Measured: green
Villagarcia tidal gauge v|| Villagarcia tidal gauge Plataforma de Cortegada ‘
. Boia de Ribeira
1 50 knats.
40m 40 knots
3.0m 30 knats.
2.0m 20 knats.
10m 10 knots
0.0m Qknots
Thu Fri Sa Sun Wen Tue Thu Fri Sal Sun Men Tue Wed

Padrdn Webcam
Estuary Playa llla de Arousa

HAZRUNOFF

PROIECT

Funded by

European Union

Civil Protection

and Humanitarian Aid

03/04/2019




wear |HAZRUNOFF

PROJECT

River flow [m3/s] | Modelled: blue; Measured: green

Home Map Charts Alerts Dashboards ~ Simulation~ Contacts

* Costa
e Muralla

Rainfall [mm/h] | Modelled: blue; Measured: green

Xesteiras

Login

500 m3/s 50 knots
400 m3/s 40 knts
300 m3/s 30knots
20 knots
200 m3/s
10 knots.
100 m3/s
0 knots
0m3/s Thu Fri Sa Sun Men Tue
Thu Fri Sa Sun Mon Tue Wed
Reservoir volume [% * Trends in the latest hour
Portodemouros . Trend in the latest 12 hours
100% i
rno
peces muertos | IS
80%
contaminado I
turbio I
60%
olor I
gas I
40%
playa I
petroleo I
20% i
escoria |
mancha [l
0%
Thu Fri Sat Sun Man Tus Wed humo W
Range @i—————
0 20 40 60 80 100 120 140
European Union
03/04/2019 Civil Protection

PROIECT

and Humanitarian Aid




HAZHUNUFF Home Map Charts Alerts Dashboards ~ Simulation~ Contacts rodrigo.fernandes~

PROJECT

1. what?

Incident Name

2019-01-27 00:04:16 Sim Name

HNS
h Air emissions .
Floating objects

Passive tracers

Substance Type

oil spill

0il Spill Options

Medium Qils (Most Crude Qils)
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1. what? 2. Where?

Incident Type

Continuous @ Instantaneous

Incident Instant/Simulation Start

2019-01-27 00:00

Simulation End

2019-01-27 06:00

Volume (m3)

100
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Simulation Resume
Name : 2019-01-27 00:11:51 Sim Name

Substance : Oil Spill

Emission Type : instantaneous
Start D 2019-01-27 00:00

ate 1 2019-01-27 06:00

Expected Run Duration : 3 minutes
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Suggestions

 Start now i
* Create a digital strategy 18l IERE = S

-~ - =

* put data at the core of your organization to create actionable information
and actionable decisions.

* Continuously raise the questions:
* “What can | discover by analyzing this dataset?”
* “Will that knowledge and information improve my decisions?”

Funded by

European Union

Civil Protection

and Humanitarian Aid

 (HAZRUNOFF

PROIECT

03/04/2019




