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Why?

* Why modelling is important in flood and contamination resilience?

e Can be integrated as part of multiple mitigation strategies
* Non-structural measures — direct contribution
* Structural measures — indirect contribution (informed decision making / optioneering)
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Why?

e Mitigation | Structural measures:
* Reduce runoff, improve runoff retention (e.g. LID, green roofs
* Optimize drainage systems
* Enhance river capacity
* Create diversion channels (e.g. tunnels)

modelling
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Why?

e Mitigation | Non-structural measures:
* Flood risk mapping & zoning
* Disseminate flood risk information

* Flood & pollution forecasting & early warning systems
* Insurance
* Land use planning

» Train emergency teams < >

* Develop & test emergency management plans

modelling
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Why?

* Sources of incoming water to an urban area?
* Heavy rainfall (pluvial flash flooding)
e Upstream rivers (fluvial flooding)
Dam break £ ,
Sea-level rise due to storm surge (low atmospheric pressures, high waves,
high winds
Sea-level rise due to “sunny-day flooding” (unusual high astronomical tides,
known as “king tides”)

Compound flooding (combination of flood types)
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Why?

* Why integrated approach is
important?
* multiple factors:

» Several processes and scales

* Many flood and pollution
sources

System complexity can only be
reproduced and understood
following an holistic approach
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Integrated modelling = HazRunOff
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Floods & Water pollution: mixing scales and
Processes

z
e
2
g
=
E
£
3
<
]
'

Bing Microsoft At © Bing Microsoft

OpenFlows™ iver Example - Fecal Coliforms
FLooD™ Colors show Fecal Coliform Concentration / Constant decay rate (T90 = 2h)

HAZRUNOFF S

European Union
Civil Protection
PROJECT and Humanitarian Aid




Floods & Water pollution: mixing scales and

Processes
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Floods & Water pollution: mixing scales and

Processes
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mixing scales and

Floods & Water pollution

Processes

in coastal areas
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Floods & Water pollution: mixing scales and
Processes

* 3-way coupled flood modeling (1D-2D)

Rivers and Surface runoff
channels (1D) N—— (2D)

Subsurface

collection systems
(1D)
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3-way coupled flood modelling (HazRunOff project)
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3-way coupled flood modelling (HazRunOff project)
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3-way coupled flood modeling (HazRunOff project)
— Results vs. images
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3-way coupled flood modeling (HazRunOff project)
— Results vs. images
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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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Our vision on resilient cities & critical infrastructure
(including seaports, water or power utilities, industry plants, etc.)

Digital Twin Workflows & Connected Data Environment (CDE)
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Infrastructure Digital Twin
Bridges the physical and virtual
Spans entire asset lifecycle

ls updated continuously

Is @ way to visualize assets, check
status, perform analysis and
generate insights
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Digital Twin Workflows & Connected Data Environment

HazRunOff &

modelling software

r ﬁgnn':n-g ang visualization I

I  Infrastructure resilience

o Stakeholder engagement I

Connected Data Environment:

. - : Support smart city initiatives
Create and visualize digital @ @ with digital city operations
twin at city-scale

Operations/loT Engineering 4DSurveying  Infrastructure Developer Emergency Other 3rd Party
Data Data and Mapping Data Data Data Services Data Data
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Workflow in a Connected Data Environment
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Helsinki: 3D mesh, surface runoff model, 4D

visualization
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Digital twin from a flood in a chemical plant
(3D Viewpoint 1)




Digital twin from a flood in a chemical plant
(3D Viewpoint 2)
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What tools and technology support
HazRunOff user interfaces?
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Model engines

s

Surface.y, %

Processes:
Integrated models: . lRafi_?fa”.
e Infiltration
MOHID Land * Evapotranspiration
MOHID Water ¢ Surface runoff in rivers
SewerGEMS (SWMM Engine) *  Urban runoff

¢ Stormwater drainage

¢ Water quality / property transport
¢ Tide (sea level) and sea currents
Reservoirs interaction

Cotrtesy of Consenvation Ontario
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HazRunOff preparedness & response tools

* Predictive operational data analytics

* Based in previously developed technologies ACTION Flood and ACTION Seaport
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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 waming system

Flood risk for Padrén in the next 48 hours:

(Flood risk level is based on the combination of measured reservoir volume, estimated rainfall, estimated river flow and estimated sea water
level)
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Multi-Hazard early warning system

* Daily reports / Event-triggered early warning notifications

Paramater
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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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HazRunOff Platform & coastal current velocity
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Meteorology — low resolution
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Meteorology — medium resolution
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Meteorology — high resolution
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Remote sensing
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Remote Sensing — aerial photos
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Remote Sensing — water coverage
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Remote Sensing — turbidity
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Remote Sensing — turbidity

noff Platform X +
C { @ Notsecure | hazrunoff.actionmodulers.com % 0@ o e
A M kmarks & To-Do - Technicolor Gatewa... 4 NETGEAR WN3000R A S SPORT... retc 4 7 Atlantic Are ILabs [ HBOPortugal M Atrelados para ba

Funded by European

Union Civil
Protection and Charts Dashboards ~ Simulation~ Login
Humanitarian Aid

5] Operational Results
(o] tal Circulation
\ Operational Properties

None L

M Direction Overlay

As: O sweamlines @ Vectors

Remote Sensing

Instants

2019-06-01 12:18

Background Imagery

User Simulation Layers

K4« > » M Now

2019-06-01 12:18:00

Funded by

European Union
Civil Protection
and Humanitarian Aid



Remote Sensing — turbidity
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UAV / drone imager
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UAV / drone imagery
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UAV / drone imagery
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UAV / drone imagery
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Charts from stations
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Charts

This page shows timeseries of measured and modelled data for seleced points in form of charts and tabular data.

Field data is obtained via EMODNET Physics network

Measured data is represented with green lines in the charts

Modelled (forecasted) data is represented with blue lines in the charts
The vertical line in the charts indicates current date

The tabular data shows forecasted values

The column of the current date is highlighted in yellow

.

.

Please select a domain for which data should be displayed:

France

Please select a station for which data should be displayed:

Map Dashboards ~ Simulation~ Login

Bellevue

| Bellevue

Cordemais

Table

Dissolved Oxygen [mg/L]

Le Pellerin
Montjean-sur-Loire
Nante Usine Brulee
Plateau du Four
Saint-Nazaire
Trentemoult

Funded by

European Union

Civil Protection

and Humanitarian Aid

HAZRUNOFF

PROIECT




Charts from stations
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« Modelled (forecasted) data is represented with blue lines in the charts
= The vertical line in the charts indicates current date

« The tabular data shows forecasted values

« The column of the current date is highlighted in yellow

Please select a domain for which data should be displayed:

France

Please select a station for which data should be displayed:
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Charts from stations
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Charts from stations
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Charts from stations
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Charts from stations
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« The column of the current date is highlighted in yellow

Please select a domain for which data should be displayed:

France

Please select a station for which data should be displayed:
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Dashboard — nearshore data
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Modelled (blue) vs Measured (green) Water Level [m] - Saint Nazaire
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Dashboard —inland data 1
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D1 France - Coastal

@ River Flow [m3/s] Modelled (blue) vs Measured (green) Water Level [m] - Nantes Usine Brulée D2 France - Inland 1
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Dashboard — inland data 2
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Spill simulations
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Spill simulations
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Incident Name
2019-11-27 01:31:34 Sim Name
Substance Type
0il spill v
0il spill Options
® oilCla NOAA ADIOS Cil S
Medium Oils (Most Crude Oils) v
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Spill simulations
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Incident Name
2019-11-27 01:31:34 Sim Name
Substance Type
il spill v
0il Spill Options
Oil Classes @ NOAA ADIOS Qil Substances DB
Search:
Pour Interfacial Resin Wax Saturate Maximum . .
i ) i X ) Ashphaltene Emulsification Is
Name 4+ Density Viscosity Point Tension Content Content Content Water Content
Content [%] Cte. Crude
[oc] [dyne/cm] 2] [o] Il [%]
ABOOZAR 26.9 API 0.000037 cSt -34 -899 -999 0 -999 -999 -999 -999 true
0000365
ABOOZAR, OIL & GAS 26.9 API v I]Ji(.{w:ﬁ -34 999 -999 0 999 -%99 -999 -999 true
CS'
o ABQAIQ 37 API g _,0-3034293 -15 -099 0.12 0 0.11 -999 0.05 -099 true
cS
ABU AL BU KHOOSH 31.6 API 0.000007 -12 999 -999 0 999 -999 -999 -999 true
- ; 0.0000067
ABU AL BU KHOOSH, OIL & GAS 31.6 API ot -12 -999 -999 1] -999 -999 -999 -999 true
cS
Showing 1 to 5 of 1,350 entries Previous | 1 | 2 3 4 3 270 Next
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Spill simulations
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2019-11-27 01:31:34 Sim Name
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0il Spill Options
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Search:
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Spill simulations

@ Hazrunoff Platform x 4 - X
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at?
Incident Name
2019-11-27 01:31:34 Sim Name
Substance Type
HNS spill v
Chemical Spill Options
S @ HNS Online DB's
Search:
Name a Behaviour CAS Density [kg/L] Viscosity [mPa.s] Solubility [mg/L] Vapour Pressure [KPa] Molecular Weight [g/mol] Log Kow Source
O 1,23 Trichlorobenzene Sinker (S) 8 at 25°C 28 at 25°C HNS-MS + MARPOCS
O Floater that evaporates (FE) 880 60 at 20°C HNS-MS + MARPOCS
@] 1040 1 -0.92 HNS-MS + MARPOCS
@] 930.2 20 at25°C 132.202 HMNS-MS + MARPOCS
[m] 1-Butanol 71-36-3 810 626.5 at 20°C 7412 0.88 HNS-MS + MARPQOCS
Showing 1 to 5 of 74 entries Previous 2 3 4 5 . 15 Next
Next
—¥=Yal -y
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Spill simulations

@ Hazrunoff Platform X @ Hazrunoff Platform X | +
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Incident Name
2019-11-27 01:31:34 Sim Name
Substance Type
il Spil v
0il Spill Options
ubstances DB
Search:
abog|
Pour Interfacial Resin Wax Saturate Maximum X .
) . i , . Ashphaltene Emulsification Is
Name 4 Density Viscosity Point Tension Content Content Content Water Content
) Content [%] Cte. Crude
Iec] ldyne/em] [%] [%] [%] [%]
0.000037
ABOQZAR 26.9 API cst -34 -999 -999 0 -999 -999 -999 -999 true
0 AR, OIL & GAS 34 -099 0 -999 true
Showing 1 to 2 of 2 entries (filtered from 1,350 total entries) 1 row selected Previous Next
Next
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Spill simulations

@ Hazrunoff Platform X + = X
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Spill simulations
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Incident Type
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Incident Instant/Simulation Start

2019-11-27 00:00
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Spill simulations
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Simulation Resume
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Spill simulations - oil concentration in the surface
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Spill simulations - oil arrival time
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Take-home messages

HazRunOff: Holistic perspective — fully
integrated urban flood modeling:

only way for reliable simulation of complex and
compound flood and contamination hazards

HazRunOff: Everything is connected

Collaborative digital workflows
Connectivity

Interoperability between project teams,
organizations, and different regions.
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