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THE PROBLEM . SaferPlaces

Are we ready
to face the
next flood
event?

$651B

Global economic
losses

(UNDDR)



https://abcnews.go.com/US/aerial-photos-show-californias-devastating-flooding/story?id=96367993
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The Solution
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THE SOLUTION

Global Flood Risk Intelligence at your
fingertips

. SaferPlaces <«

v [J #*Stamen Toner Lite
Create the digital twin

o DTM @

® Download () Upload

v #Google Satellite

Search or draw on map your area of interest

Area

I Q

Then select a source and spacial reference
system

Dataset

Reference system

EPSG:3857

°Buildings @
o Infiltration rate @)

o Lithology @

e Save project

#Shift + Drag to select an area
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— YOU can activate the
platform for every
city worldwide in 5
easy steps and in
less than 5 minutes



THE SOLUTION L. SaferPlaces

High Resolution Digital Twin of the City

— High resolution
geospatial, satellite
and climate open data

— Copernicus CDS
— Sentinel

0 — ESA

B ) gﬁ — GEE,

iy DY — OSM,

— AMAZON,

— Capella Space

Copernicus
GEE/OSM/AMAZON

— Both commercial and
public satellite
constellations

5 — Worldwide coverage
— 90% US at1m
— 100% US at 10m




THE SOLUTION L. SaferPlaces

Al-based Flood hazard and damage Models

AI-based — Proprietary Innovative
hazard .
Al and physical-based
W flood hazard and
and Damage Models damage models
Tailored Mapping .
. tools tailored for urban
Copernicus
= GEE/0SM/AMAZON alreas
Layers
<Flood source 3 . FULL LlST OF
PUBLICATIONS

Infra 2
structure

VX

. water

Safer_RAIN: A DEM-Based
Hierarchical Filling-&-Spilling
Algorithm for Pluvial Flood
Hazard Assessment and
Mapping across Large Urban
Areas

< Buildings | 1
< Terrain 0

Water, Volume 12, Issue 6 (June 2020)



https://saferplaces.co/scientifically-proven-hazard-and-damage-modelling/
https://saferplaces.co/scientifically-proven-hazard-and-damage-modelling/

THE SOLUTION L. SaferPlaces

Scalable Powerful Cloud Computing

AI-based

hazard ﬁﬂ"‘.' o« e
) ?' — Cloud Based Digital
@q ® W ,’iyl'ﬂj,' Twin for flood risk
:8 and Damage Models inte”igence

Tailored Mapping

tools
Copernicus
GEE/OSM/AMAZON Cloud
Digital Twin
for

s © 6b ©

FLOOD RISK
INTELLIGENCE IN CITIES




THE SOLUTION L. SaferPlaces

Multiple flood and climate scenarios

— What can
Al-based SaferPlaces do?
azard
@“ 9 W * Deploy cost-effective
S | and Damage  Models flood risk data at parcel
Tailored Mapping H
| @ e level with global
Coperni i
GEE/OSM/AMAZON Cloud % dehlzreefs
Digital ij'n High resolution Z /\/ $9a1
Layers for g ° Support Design of

b Result

©- Lo “ >
Flood source 3 N Mu'l..tiple
+ meteo Data \‘ climate

adaptation and
E|Feenenes mitigation strategies
—— - ~ Assesment of . .
< structure | 2 pe—— mitigation measures for a resilient city (add
—‘——‘ °
_, e and Resilient City water barriers and
< Butldings: ( . !‘ tanks, change soil
L _ 900 permeability)
< Terrain 0 2 g Eﬁn
0

FLOOD RISK
INTELLIGENCE IN CITIES

* Support flood risk early
warning

Sea walls Permeability



OUR FLOOD MODELS

Flood Adapation Models - SaferADAPT

Multiple . .--°"°--

. | climate -
EOE Scenarios

Real Q
~ Time
Result
%

Assesment of

mitigation measures

and Resilient City

Sea walls

Permeability

Lowest floor elevation
at or above DFE

Openings allow floodwaters
to enter enclosed area
below floor (such as a
basement or crawlspace)

Foundation wall

Openings allow floodwaters
To enter garage

Attached garage )

. SaferPlaces

— SaferADAPT

Flood Hazard Protection

Barriers (artificial dunes,
levee)

Sustainable (urban)
drainage systems (SuDS)
Infiltration ponds, green
areas, permeable paving
Green roof

Building Flood Damage
Protection

Building dry/wet-proofing
Building Flood barrier
Adapted use of ground
floor

Vertical evacuation of
assets

Elevating the building



Case Studies

Parco del Mare (Rimini)




CASE STUDY

Case Study: Parco del Mare Rimini (Italy)

. SaferPlaces

@ Source Scenarios
83 Control Panel

(® Identify

(® Bluespot Identify
6% Volume Chart

6t Damage Chart

< Layers
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¥ Google Satellite

. SaferPlaces




CASE STUDY L. SaferPlaces

Case Study: Parco del Mare Rimini (Italy)

TRATTO 4

[V AV

v-u.—m

.....‘ ee ‘..

3|||§n°’{||




USE CASES

Parco del Mare

Rimini (Italy)

Year 2050

Coastal Flooding
Extension &
Associated Damages

Without Parco del
Mare (left) and with
“Parco del Mare”

(right)

. SaferPlaces

“Thanks to the SaferPlaces
platform the urban planning
unit of Rimini Municipality
can now easily assess
climate hazards and identify
the best adaptation and
mitigation strategies.”

— Giada Vignali,

Municipality of Rimini




CASE STUDY . SaferPlaces

without Parco del Mare with Parco del Mare




CASE STUDY . SaferPlaces

Rimini with Parco del Mare
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CASE STUDY

Rimini with Parco del Mare

Expected annual damage (baseline)

300 +HISTORICAL

250 ¢ «2050
200 <2100
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0 ° °
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. SaferPlaces

Expected avoided annual damage

2
RP1 mRP10 mRP100 mRP250

65%

46% 48%
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30°/
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Case Studies

Parco del Mare (Rimini)




USE CASES - SaferPlaces

Nature Based Solution — NBS

Crop diversification and Naturalisation of river banks to provide f— COmpa rison between

agroforestry to enhance floodplain storage, minimising impacts of

food security and flooding the h|gh pl’ObabIhtU

biodi\fersity Re-establishment of coastal . .
0 : habitats by coral reef and ﬂOOdlng alreas predlCted
L/’K I ‘ ’ d
[ 7 E rgzr;%frwc;\;ea;e;t:arl?trlrcw):rsshaens bU Safe I’P|aCeS and the

actual flooded areas in
Faenza Municipality.

— The first days of May
the region was hit by
heavy rains that locally

‘ exceeded 150 mm in just
Easing pressure off existing 24 hours

infrastructure by
incorporating natural
solutions to manage storm
water runoff across the
catchment

Upstream forest and floodplain
reforestation to reduce surface
water runoff and topsoil erosion

——— -
Iy <
N

Increasing green space in urban areas
to reduce surface water runoff rates,
mitigate against urban heat islands
and enhance biodiversity e.g. green
roofs, swales, ponds and rain gardens



USE CASES

Nature Based Solution — NBS

. SaferPlaces <«

& Source Scenarios

3 Control Panel
% Job
A D rainfall

e @  RAIN224900

e &  RAIN230530
» 2 RAIN231105
(@ Identify

53 Bluespot Identify
i} Volume Chart

i » Damage Chart

¥ Layers

Duration

1'59"
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4> Shift multiple selection | <>Shift + Drag Select an area

. SaferPlaces

— Pluvial Flooding Faenza
Municipality.

— Rainfall Event 100 mm in
3 h



USE CASES

Supporting Early-Waring for Emilia-Romagna

Civil Protection

Ty

Tiranti idrici [m]

& Tempo di ritorno 50 anni

| <0.05m

7 | 0.10 m

| 0.25m

| 050m

0.75m
| 1.00 m

1.25m
| 1.50 m

8|  175m

[ 200m
B 2.25m
B 250 m
Bl 2.75m
[ 3.00m
B >300m

. SaferPlaces

Alluvione del 3 maggio 2023 a Faenza
localita Borgo Durbecco

Confronto tra aree allagate da ripresa aerea e
mappe dei tiranti idrici (tempo di ritorno 50 anni)
prodotte dalla piattaforma SaferPlaces

. SaferPlaces

Comparison between
the high probability
flooding areas predicted
by SaferPlaces and the
actual flooded areas in
Faenza Municipality.

The first days of May
the region was hit by
heavy rains that locally

exceeded 150 mm in just
24 hours.



Y L./ SaferPlaces

Supporting Early-Waring for
Emilia-Romagna Civil Protection

Alluvione del 16-17 maggio 2023 a Cesena
Quartiere Oltresavio

Ricostruzione speditiva post evento

— Comparison between the high probability
flooding areas predicted by SaferPlaces and the
actual flooded areas in Cesena Municipality.

— During May 2023, in just under 20 days, as much
rain as is usually seen in a year has fallen in
Emilia-Romagna, originating floodings of
unprecedented magnitude, within two weeks
from each other.

Legenda
Tiranti idric [m)
ricostruzione speditiva post evento
<0.05m
0.10m
0.25m
0.50 m
0.75m
1.00 m
1.25m
1.50 m
1.75m
2.00m
0 225m
0 250m
B 2.75m
B 3.00m
B >300m




USE CASES L. SaferPlaces

Supporting Post-Event Analysis
for Emilia-Romagna Civil
Protection

— From Satellite and On-Site Survey Flooded Areas
o Water Depth and Damage Assessment

AASS

ombarg

-

e en zh

Son B

ar'Quernc

e
hogn anc

A
viodigliona




USE CASES L. SaferPlaces

Supporting Post-Event Analysis
for Emilia-Romagna Civil
Protection

— From Satellite and On-Site Survey Flooded Areas
to Water Depth and Damage Assessment

e en zh

Son B

ar'Quernc

A
viodigliona




SaferPlaces

Supporting Post-Event Analysis
for Emilia-Romagna Civil
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USE CASES

SaferPlaces is one of ESA's Applications for

Observing the Earth in the aftermath of the
Emilia-Romagna floods

2 oy 2 » : - 7 3 y
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. SaferPlaces

¢ & > o
Economic damage?
{thousands of Euro)
WO0-99 L

W 99 - 415

W 415 - 1220
1,220.- 3,775
3,775-19,335 &

https://www.esa.int/Applications/Observing _the Earth/Sate
llites _map_aftermath _of Emilia-Romagna floods



https://www.esa.int/Applications/Observing_the_Earth/Satellites_map_aftermath_of_Emilia-Romagna_floods
https://www.esa.int/Applications/Observing_the_Earth/Satellites_map_aftermath_of_Emilia-Romagna_floods

SaferPlaces

USE CASES

SaferPlaces as Digital Twin Application for
ESA Space and Civil Security Program

N
52 e
“*Google.Earthia

Tandsat /Copernicus, Data SIG,NOAA
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RegioneEmilia-Romagna REGIONE DELLA TRANSIZIONE ECOLOGICA

Grazie

stefano.bagli@gecosistema.com
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G dambiailclima Mo Emilia-Romagna. Il futuro lo facciamo insieme.




