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Lesson’s overview

Use of a DEM to map a “standardized” inland tsunami evacuation zone.

1. Theory 2. Practice
e Cannes area e Extract the altitude range
set from numerical
e Presentation of the selected modelisation using DEM and
approach for evacuation GIS

area definition in France

e Corrections needed for a
e Proand cons coherent evacuation zone

e Derivate safe zone

matthieu.peroche@univ-montp3.1r
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Mapping Tsunami Evacuation Zones: 4 Key Methods

Tsunami-related Signs

e Different methods exist to map tsunami
danger zones

e The choice depends on data availability, local
knowledge, and technical capacity

e Methods range from advanced simulations to
basic elevation-based approaches

e Each method offers trade-offs in precision,
effort, and accessibility

matthieu.peroche@univ-montp3.fr
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Mapping Tsunami Evacuation Zones - 1. Envelope from Multiple Simulations (deterministic or probabilistic)

Definition
This method combines the results of several validated tsunami simulations to produce a single envelope
representing the maximum potential inundation.

Applications

e High-exposure coastal zones
e Critical infrastructure (ports, airports, energy sites)

Strengths

e Conservative and robust

e Detailed outputs for maximums : wave arrival time,
water depth, flow speed

e Integrates uncertainty from different scenarios
e Ideal for long-term planning and zoning

Limitations

e Requires multiple simulations
e High technical and financial cost
e Not always feasible for small territories

matthieu.peroche@univ-montp3 fr
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Mapping Tsunami Evacuation Zones - 2 : Hydrodynamic Modelling (Single Scenario)

Definition

Numerical simulation of tsunami generation, propagation, and inundation for one predefined scenario (often the
worst-case plausible event).

A 0min30 A 2min A 5min30

Applications

e High-exposure coastal zones
e Ciritical infrastructure (ports, airports, energy sites)

Strengths B 4
. . . A 11m‘i:;gs A 13m-735500
e Physically accurate and scenario-specific .
e Detailed outputs: wave arrival time, water depth, flow spe!
e Helps visualize and communicate local risk
e |deal for long-term planning and zoning
Limitations N

1 () ] 1 1
-1 -0.020002 1 2 3
Water surface elevation (m)

Pablo Poulain et al, 2022

e Requires multiple simulations
e Only reflects one event configuration
e May miss other potential threat sources

matthieu.peroche@univ-montp3 fr



mailto:matthieu.peroche@univ-montp3.fr

Lesson #1 | Tsunami evacuation zone mapping O apping Workshop

Mapping Tsunami Evacuation Zones - 3 : Topographic Projection from Simulated Coastal Heights
Definition

Inundation zones are derived by projecting simulated maximum wave heights onto land, using a
Digital Elevation Model (DEM). No inland flood modelling is performed.

Applications

e Territories with access to tsunami simulations but limited modelling capacity
e Easier to generalize over large coastal areas
e Suitable for regional-scale evacuation planning

Strengths / I

e Uses outputs from actual tsunami scenarios
e Faster and less costly than full inundation models
e Requires fewer computational resources

Limitations \ e

e Still needs accurate input data (DEM, coastal wave heights)
e Doesn't account for local hydrodynamics (flow, obstacles, direction)
e May overestimate or underestimate extent in flat or complex terrain

matthieu.peroche@univ-montp3 fr
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Mapping Tsunami Evacuation Zones - 4 : Simple Elevation-Based Method ("Bathtub")
Definition

Tsunami danger zones are mapped using a fixed elevation threshold (e.g. 10-15 m), without relying on simulation
outputs. It is also recommended to set a maximum inland penetration distance, to avoid unrealistic inland extents in flat

terrain.

Applications

e Territories with no access to tsunami modelling
e Useful for early-stage planning and awareness
e (Can be applied using basic topographic data (DEM)

Strengths

e Requires no simulation
e Easyto implement and to communicate to the public
e A good starting point for evacuation planning

Limitations

e May overestimate inland extent
e No information on wave dynamics or timing

® Assumptions must be validated by risk management authorities

matthieu.peroche@univ-montp3 fr
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A Common Approach for French Territories

An Operational Choice

e FEvacuation planning in France began with the Simple Elevation-Based Method (10 m threshold)

e Selected due to the lack of usable simulation data and the need for consistency across territories

e Informed by international practices, historical runup values, and partial modelling outputs

Progressive National Deployment
e Method first used in the French Antilles (2013-2014)

A simple, shared method has
enabled nationwide progress in
tsunami evacuation planning,

despite data gaps and regional
e Finally adopted in Mayotte (2020) as a starting point diversity.

for tsunami preparedness

e Then adapted and applied in the Mediterranean
(2019) under the TASOMA project

matthieu.peroche@univ-montp3.1r
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Lesson #1 Tsunami evacuation zone mapping O g Workahon ARLey
Overview of the theoretical stages
[ Modelisation data [ Historical knowledge ] [ Experts meeting ]
L )
Evacuation hypothesis & parameters definition
) .
Elevation data > Extract the elevation range from DEM dataset M
. . o 7 &
Administrative & env. Set the evacuation zone constraint from initial W e
data hypothesis (i.g mI inland distance) Snstra AA
Final corrections and simplification of the evacuation )
zone
Field inspection
v
Tsunami evacuation zone
9
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Selected tsunami evacuation zone definition for the french mediterranean coast

Tsunami on the mediterranean arc : Evacuation zone

You’re are safe if : . '
You are located at an : Q
o altitude of more than 5m '
(even if less than 200m
from the coast)

|
}ﬂ— 200m from the coast

|
A
ol
l
|
|
/
(
\

e You are further than 200m i S / [
from the coast (even if less LA 5m contour line
than 5m high) . |
V4 |
i v | | ©
Evacuation zone /’// . f \\\
// ,’ .......... . a g
-~ /
// ! \\ ;
p 2 / \ :
P / N
d N\ i
// Tidal bores \
200m from the coast ——» / The tsunami can move upstream over a v\
distance of 500m. The same evacuation \
// rules apply : 200m from the riverbank or \
Sty contourlifie . less than 5m altitude \
//
ou’re not safe if :
/ You’ t safe if
// O You’re located at an

altitude of less than 5m
and within 200m of the
coast

matthieu.peroche@univ-montp3 fr
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Selected tsunami evacuation zone definition for the french mediterranean coast

oo

Beak

Using this method, we were

able to map the evacuation
zone for the entire coastline
in around a month during the

00

BECEYETT Y s PN

TASOMA Project

| 6,720 43,308 Deorés |

https://arcq.is/1vfGSz
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Cannes area presentation A
FRANCE
: Population of 74,686 (INSEE, 2019) -
ﬂ 3 million visitors per year bigaian sea
CANNES 320 cruise passengers in 2017
Rl Ecaetn Nearly 130 hotels and 500 restaurants CANNES
Accommodation capacity of 17,000 people
Corsica
Mediterranean Sea
City of Cannes evacuation challenges in case of tsunami alert ...
Densely populated city Yo
Numerous hotels La Croisette  Beaches Numerous marinas Touristic islands Passen gers h i P

matthieu.peroche@univ-montp3.fr 1 2
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Cannes area presentation

1. For the past year, awareness-raising activities (public meeting, meeting in schools) have been carried out locally, in particular in

collaboration with CENALT and DGSCGC.
2. Discussions within the national Tsunami working group have led to recommendations that have been validated at the national level.

3. A scientific partnership with the University Paul-Valéry Montpellier 3, has enabled the design of standardised evacuation plans and
tsunami signage according to a method already deployed in the French West Indies (Caribbean sea)

32 km of shoreline Railroads "The taking into account of the
—— —

Enclosed gardens Tsunami hazard in Cannes is
w— part of a strong political will
initiated since 2015 for a
concerted management of
natural risks and a better
awareness of citizens",

Recreational water Sea wall Roads

. K BTk \.
4 . . iz \
y 2 P * : - \ > ~ '
‘ - pau- | R R %, v

Dr. Matthieu Péroche (matthieu.peroche@univ-montp3.fr) - Louis Monnier

Université Montpellier Paul Valéry - LAGAM
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GIS detailed overview
Inundation zone
hypothesis (altitude)
O-Sri'\eters
DEM . _J . ] ) .

coastline_cannes_clip

» Merge 200m

Evacuatlon Zone constralnts -------

Watercourses

h 4

Selection —){watercourses_cannes]—-»“—)[ watercourses_cannes_500m |

Cannes boundaries

14
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I ( : N 5m and 1m resolution DEM accessibility | -
varies between countries. v = i S e

~ !Resolution5m . - ; /Resolution 1m

- Better accuracy for terrain Slow to process
with significant altitude i
5 - 1mres DEM cannot be used

variation £ hol : :
- High resolution evacuation Oor @ Whole Tegion on mos
sone computer.

Programme national LiDAR HD :

https://geoservices.ign.fr/lidarhd
.

matthieu.peroche@univ-montp3 fr
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Lesson’s data

O
o =4

v Fichier TIF 1_Original_data

e

& bathymetry_GEBCO_cut.tif
&) RGEALTI_SM_cut_Cannes.tif

v Source de Forme AutoCAD
9’_:] administratives_boundaries.shp
9‘] Cannes_boundaries.shp
g;[_j watercourses.shp

9'] coastline_cannes_clip.shp

Required layers for the lesson

© =
2_Intermediate_d
ata

v Fichier TIF

&' RGEAMi_0_Sm_raster.tif

v Source de Forme AutoCAD

& evacuation_zone_constraints.shp
b RGEAIti_0_Sm.shp

b | RGEAIti_0_5m_Clip_200m.shp
g’j Watercourses_cannes.shp

5:] Watercourses_cannes_Cl_Merge.shp

Processed layers

Coastwave 2.0 Evacuation PAULZO\
M i VALEQL\ER
apping Workshop NS
3_Final_data
v Source de Forme AutoCAD
D evacuation_zone_land_cut_work_area.shp
D safe_zone_cut_work_area.shp
Results

matthieu.peroche@univ-montp3 fr
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30m resolution DEM with a world coverage are largely available in open access.

Resolution 30m
e Shuttle Radar Topography Mission (SRTM) -
https://dwtkns.com/srtm30m/

e Copernicus DEM - Global and European Digital Elevation Model

https://dataspace.copernicus.eu/explore-data/data-collections/copernicu

s-contributing-missions/collections-description/COP-DEM

- Fastto process - Low evacuation zone
- Suitable for large studie’s precision

area (country) - Not suitable on terrain with
- World coverage significant altitude variation

matthieu.peroche@univ-montp3 fr
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—_

(RGEAIti_ 0_5m_cut_Cannes) {

Raster to polygon Delete polygone > 5m —> RGEAIti_0_5m

'S Raster calculator f

Geoprocessing

© Raster Calculator

Parameters Environments

I) Map Algebra expression

Rasters Tools

v X

RGEALTI_5M_cut_Cannes.tif

*

/

1 "RGEALTI_SM_cut_Cannes.tif" <= 5

Output raster

]e"-‘Iesson_1_evacuation_zcne"~.|esscn_1 _evacuation_zone.gdb"-.rgealt_D_SmI |

Each pixels in the image have a pixel elevation
value

Pixel's value is now “0” or “1” depending if
the pixel elevation value matched the
condition or not.

“LAYER_NAME" <=5

18
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: <
Geoprocessing v X 4
© Raster to Polygon &> \b
D
.- N o7
Parameters Environments @ g\/
Input raster
| RGEAIi_0_5m_raster .| ;
Field v
IVaIue v ’{é} 5/.' ’ /
1, Output polygon features S-";/}
| RGEAHi_0_5m | L >
= o -
lv| Simplify polygons (f
| ] Create multipart features o
Maximum vertices per polygon ‘ fi'

feature

OBJECTID * Shape* Id
|1 Polygon 1

&8 RGEAHI 0.5m X

Field: £8] Add [H Calculate = Selection: E?E Select By Attributes

Shape_Length Shape_Area

The previous raster’s pixel values are in the field
“gridcode”.

18,74914 16,009706
Zz |2 Polygon 2 18,864507 17,116872
3 (3 Polygon 3 42,766992 82,311303
4 4 Polvaon 4 50 100

19
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(RGEAIti 0 ?;ncw Cannes) Delete polygone > 5m RGEAIti_0_5m

RGEAHi_ 0 5m X

Field: £8 Add [H Calculate Selection:

E’g Select By Attributes

OBJECTID * Shape* |Id gridcode Shape_Length Shape_Area

111 Polygon 1 1 18,74914 16,009706
2 |2 Polygon 2 0 18,864507 17,116872
3 |3 Polygon 3 1 42,766992 82,311303
4 4 Polvaon 4 —0 50 100
Select By Attributes - S5
Input Rows v
RGEAIti_0_5m i
Selection Type
|New selection v
Expression
la# Load Save X Remove
= v saL O %
Where Igridcode 'I is equal to 'I 0 | X
=+ Add Clause
(] Invert Where Clause
apply || ok

Université Montpellier Paul Valéry - LAGAM

Ire Help Ta
» |
O—g# V4
5 7| X
Create Modify Delete
| Features [l

[ RGEAIt 0.5m X

Field: {8 Add [H] Calculate

OBJECTID * Shape* Id gridcode Shape_Length Shape_Area

Selection: [gg Select By Attributes

1 |1 Polygon | 1 1 18,74914| 16,009706
2 |2 Polygon 2 0 18864507 17,116872 4
3 (3 Polygon | 3 1| 42766992 82,311303 |8
4 4 Polygon 4 0 50

5 Polygon 5 1 50

Polygon 6 0 18864512 17,11

7 Polygon 7 0 28295347  34,139504
s 8 Polygon 8 0 18864512 17,1688 §
9 |9 Polygon 9 0 18864504  17,116865
10 10 Polygon 10 0 58113697 85755767
11 Polygon 11 0 335857743 1495293372 [
12 [li2. Polygon 12 0 50 100
1313 Polygon 13 0 38137204 50,1608
1404 Palvaen. 14 O 47866595 69650121

20
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-

J

we obtain a polygon with a very
precise level of detail that leads to
several geometries  to be
generalized

.

Isolated
polygon

Polygon's
edges need
simplification

local variations
in altitude
must be
deleted

vgq Raster calculator

Raster to polygon

0-5 polygon

e

matthieu.peroche@univ-montp3.fr
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DEM } rg Raster calculator Raster to polygon 0-5 polygon ]

) Isolated
polygon
we obtain a polygon with a very

precise level of detail that leads to Polygon's
several geometries to be > edges need
generalized simplification
local variations
D in altitude
must be

deleted

e

Before this step, we need to take into account the
initial assumptions regarding maximum distances °
inland and around watercourses.

22
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NE@
PAULZY
Mapping Workshop V\A»‘ABE%”“

Inundation zone
hypothesis (altitude)

0-5 meters

f

7

|
% Evacuation zone correction
J

Tsunami evacuation zone

‘ \
DEM . |
(RGEAIti_0_5m_cut. Cannes) Raster calculator Raster to polygon Delete polygone > 5m _JL RGEAIti_0_.5m [
coastline_cannes_clip Jl Merge 200m:
500 n ‘
: Evacuatlon zZone constralnts
P :
Watercourses » Selection —){watercourses_cannes watercourses_cannes_500m
~
=
€aNNes BOUNAIIES oo -m oo oo oo ooooooooooooooooooooooooooooo

23
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Only open-air hydrographic network will be taken into account for the evacuation zone
= Durmg fleld mission or trough aerial image interpretation

¢ Non cased drainage

Cased drainage
24
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Generate 500 meters buffer on clipped coastline

Geoprocessing v
© Buffer

The Pairwise Buffer tool provides enhanced
i g
functionality or performance.

Parameters Environments

Input Features

l coastline_cannes_clip v ]

Output Feature Class

I coastline_cannes_clip_Buffer

© Distance [value or field] |Linear Unit
l 200] [Meters

Side Type
| Full

End Type
IRound

Method
I Planar

Dissolve Type

Dissolve all output features into a single feature

25
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Clip watercourse with previous buffer

Geoprocessing v X
© Clip @

P The Pairwise Clip tool provides enhanced functionality or
performance.

Parameters Environments @)

Input Features or Dataset

Watercourses_cannes v

Clip Features

coastline_cannes_clip_Buffer500 v v

Output Features or Dataset

Watercourses_cannes_Clip_500

26
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Merge both watercourse & coastline

Geoprocessing v RaX
7\

® Merge @
Parameters Environments '7

Input Datasets G}

I Watercourses_cannes_Clip_500 v '
X l coastline_cannes_clip v ]
l v
Output Dataset
I Watercourses_cannes_Cl_Merge ’
Field Map E! Add Fields v/ Edit =
REC ID (2) =

ABC CODE_HYDRO (2)
#BC TOPONYME

ABC STATUT_TOP

AEC IMPORTANCE
ABC DATE_CREAT (2)
ABC DATE_MAJ (2)
b7 DATE_APP (2)
b7 DATE_CONF (2)
ABC SOURCE (2)

fBC |D_SOURCE (2)

ABC STATIIT (2}
(] Add source information to output

27
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Generate 200 meters buffers with the merged layer and export the result as “evacuation_zone_constraints”

Geoprocessing v X
© Buffer &>

e The Pairwise Buffer tool provides enhanced functionality %
or performance.

Parameters Environments @

Input Features

Watercourses_cannes_Cl_Merge v v

Output Feature Class

Watercourses_cannes_C_Buffer_200m

Distance [value or field] Linear Unit v
200 | |Meters v
Side Type
Full v
End Type
Round v
Method
Planar v
Dissolve Type : The result is our initial hypothesis constraints
Dissolve all output features into a single feature v o

matthieu.peroche@univ-montp3.fr
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NE@
PAULZY
Mapping Workshop V\A»‘ABE%”“

DEM
(RGEAIti_0_5m_cut Cannes)

coastline_cannes_clip

Inundation zone
hypothesis (altitude)

0-5 meters

f

Raster calculator Raster to polygon Delete polygone > 5m

N

Watercourses

Y

|

7

RGEAIti_0_5in

Merge

200m

Y

Cannes boundaries

Selection —){watercourses_cannes J—»“—)[ watercourses_cannes_500m

|
% Evacuation zone correction
J

Tsunami evacuation zone

29
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Clip the RGEAIti_0_5m on the evacuation_zone_constraints layer.

Geoprocessing v I X
~ - R
@ Cllp (_/'
e The Pairwise Clip tool provides enhanced functionality or %
performance.
Parameters Environments @
Input Features or Dataset
RGEAIti_0_5m v
Clip Features
evacuation_zone_constraints v v

Output Features or Dataset
RGEALlti_0_5m_Clip_200m

30
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7,
2 AT

Clipping the RGEAIti_0_5m with
the constraints polygon provide
us a raw version of the
evacuation zone which will be
used to create the final tsunami
evacuation zone.

) . BN
[S] St = 0 §/:~4-‘."
o M T N At e s A
- . " PLs o AR
it ) r .
g ¢ ] L

Corrections are needed at this
point:

Removing off-lands parts
Removing holes due to local
elevation change

Removing parts not
connected with the sea
Smoothing the polygon’s
edges

Removing small inhabited
islet

Montpellier Paul V Dr. Matthieu Péroche (matthieu.peroche@univ-montp3.fr) - Loui
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. . . Coastwave 2.0 Evacuation PAULZ
Lesson #1 | Tsunami evacuation zone mapping Vaeimg Workanop PRRLERY
Erosion & Dilation on Vector Data
[F] carte X - — 7 B ~ | Geoprocessing v X
8| © Pairwise Buffer @
Buffer the Parameters Environments
“evacuation_zone” LR e /-
layer by 10 meters
tO S m O Oth a n d Pistance [value or field] , 7Linear Unit v |
. 107‘ Meters all
connect isolated Method
. Planar v
depressions. e |
Dissolve all output features into a single feature v
Maximum Offset Deviation ‘
O‘ Meters vi|
[:f:] » Run v

156 677 - ZE Ny v 7,0452994°F 43,5401284°N v Il | & || Geoprocessing [[History
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: : . Coastwave 2.0 Evacuation SEUL Y
Lesson #1 Tsunami evacuation zone mapping e imaon PRRLERY
Erosion & Dilation on Vector Data
[F] Carte X - . L ‘ ~ | Geoprocessing (2
il ® Pairwise Buffer @)
B uffe r th e B . | I Parameters Environments
“evacuation_zone” e e
layer by -10 meters [RGEALT SM i, PrsMimasiom
1 1 Distance [value or field] ‘Linear Unit v
to simplify the . = 4
ggometry and i :
eliminate narrow Dissale Type
. | Dissolve all output features into a single feature v
connections. Maximum Offset Deviation ‘ .
0||Meters v
& [(® fn_~

16 677 )i = -0 v 7.0450694°E 43,5383543°N v Il |2 | Geoprocessing [ History
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UN!

VERSITE

Geoprocessing

Lesson #1 Tsunami evacuation zone mapping e rarhahon PRRLERY
Erosion & Dilation on Vector Data
[ carte X } . - ‘ v [ .

Cleaned geometry
and simplified
outlines

7,0450694°F 43,5383543°N v i<

"

©

Pairwise Buffer

Parameters Environments

Input Features

RGEALTI_5M_Clip_Plus10m v

Output Feature Class

RGEALTI_5M_Clip_PlusMinus10m

Distance [value or field]

Method
Planar

Dissolve Type

Linear Unit

-10 | [Meters

Dissolve all output features into a single feature

Maximum Offset Deviation

0| |Meters

») Run

Geoprocessing | History

matthieu.peroche@univ-montp3 fr
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Lesson #1 | Tsunami evacuation zone mapping comstmave o suacuation (1) *iay

Mapping Workshop

The Eliminate Polygon Part geoprocessing tool allows holes larger than the minimum hole size parameter
— The result of the algorithm can vary significantly depending on the input parameters.

Geoprocessing ¥R
® Eliminate Polygon Part @
Parameters Environments @

Input Features
IRGEALTI_SM_CIip_PIusMinu510m b | ™}

A, Output Feature Class

[RGEALTI_SM_Cli_EliminatePoly |

Condition
IArea ¥ I

Area
I 2000] |Square Meters v |

Eliminate contained parts only

Eliminate Polygon Part completed.
View Details Open History Y Suggestions

Université Montpellier Paul Valéry - LAGAM Dr. Matthieu Péeroche (matthieu.peroche@univ-montp3.fr) - Louis Monnier
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Coastwave 2.0 Evacuation PA

Lesson #1 | Tsunami evacuation zone mapping e or ) PiRkeny
The Eliminate Polygon Part geoprocessing tool allows holes larger than the minimum hole size parameter
— The result of the algorithm can vary significantly depending on the input parameters.
it Imagery Share Help Feature Layer Labeling I I o
s T;] F:D % g = D nverse selection
.ayer From Fields Subtypes Domains Attribute Contingent Add A
v o X :;Iectlon . Dmgfules Values A:C;‘\wnrg Spati

7,0434663°E 43,5438921°N v

39 1

o

=

n

® Multipart To Singlepart

Parameters Environments

Input Features

RGEALTI_SM_Cli_EliminatePoly

1, Output Feature Class
RGEALTI_5M_Cli_MultipartToSi

) Multipart To Singlepart com

Geoprocessing History

») Run

pleted.
& Suggestions

v

ection

:cted rows.

Delete and save changes

Insert  Analysis  View  Edit  Imagery  Share  Help Feature Layer  Labeling  Data Lir

[__J, 1, |54 No Topology | @ status | = ./ (] B3 Attributes o~ e
P4 U2 g rmor inspector 2t Settings o = W g N
Save Discard > 9| Snapping

Create Modify Delete | Select Move Annotatic

» Vitesse R Save Edits

Save all edits?

MultipartToSi

EliminatePoly M‘v
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MONTPELLIE!

Lesson #1 | Tsunami evacuation zone mapping Coastwave 2.0 Evacuation

Mapping Workshop

Polygon Smoothing for Clearer Boundaries

Smooth the evacuation_zone
layer to reduce angular

shapes and improve boundary
readability.

Geoprocessing v X
® Smooth Polygon &)
Parameters Environments ?

Input Features
| RGEALTI_SM_Cli_MultipartTosi |

1, Output Feature Class
| RGEALTI_5M_Clip_smooth ‘

Smoothing Algorithm

’Polynomial Approximation with Exponential Kernel (PAEK) v

Smoothing Tolerance

10 ‘ ‘Meters v

Handling Topological Errors
‘ Do not check for topological errors v ‘

matthieu.peroche@univ-montp3 fr
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Lesson #1 | Tsunami evacuation zone mapping costmave 2o uacuntion () e

)

Removing off-land parts by
clipping the layer with Cannes
boundaries polygon.

— Clipping the layer with coastline
is also possible if the communitie’s
boundaries aren't accurate along
the coast.

If so, generate a polygon using a
high resolution coastline and the
edges of your work area

Geoprocessing
© Clip

e The Pairwise Clip tool provides enhanced functionality or

performance. 2%
Parameters Environments @
@ Input Features or Dataset
?__RGEAIti_O_Sm_CIip_ZOOm v| o
Clip Features
Cannes_boundaries v /~
A, Output Features or Dataset
RGEAIti_0_5m_Clip_200m_Clip_Cannes e 38
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Make sure that the result of the clipping operations is conform to our initial hypothesis (0-5m high & 200m inland or 500m
inland near watercourses that are connected to the sea)

‘ya

GEAItl__O__Sm clip mmﬂ

et
RGEAIti£0E5mEClip - Midpoint
201,91 m

39
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Lesson #1 | Tsunami evacuation zone mapping

UNIVERSITE

Coastwave 2.0 Evacuation (_ pAUtéRY
Mapping Workshop %% VAR

Field verification is mandatory in order to detect _ ‘
errors or the need for local adaptations that

cannot be assessed through imagery analysis.

E.g : Cap 3000, Nice's metropole’s largest mall

Due to the large numbers of visitors, the
authorities decided to make an exception to the
standard evacuation instructions for this
shopping center : people already in the mall will
have to stay inside.

Field visit allowed to take into account the
recently constructed seafront terrace that
wasn't available on satellite imagery at the
beginning of the project.

The evacuation zone along the mall was
modified based on the field verification and
up-to-date Lidar data

;?’ el <.‘g ;'.' -

N

T
7.,
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Lesson #1

Tsunami evacuation zone mapping

Coastwave 2.0 Evacuation

Mapping Workshop &%

Generate the tsunami safe zone !

matthieu.peroche@univ-montp3 fr
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Lesson #1 | Tsunami evacuation zone mapping costmave 2o uacuntion () e

Use the Symmetrical difference tool between the evacuation zone and Cannes boundaries to
generate the safe zone

Geoprocessing v X

© Symmetrical Difference &)
Parameters Environments @
Input Features

%_Cannes:boundaries v w5

Update Features
’ evacuation_zone_land_cut_work_area v| o

@ Output Feature Class

‘Safe_zone |
Attributes to Join
} All attributes v|

42
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

Lesson’s overview

1. Theory 2. Practice

e Mapping the entry points in the

e Selection criteria
safe zone

e Authorities validation

process e Assembly point

pre-identification
e Field inspection & quality
assessment

e Deliverable

matthieu.peroche@univ-montp3.1r
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop YRLERY
e / Why define tsunami assembly points?
i s g | S e To give people a clear direction and a

Zonea (.a'vatuer (altitude inférieure a 5 m ou distance au trait de céte inférieure a 200 m) ; ' y > i ’ . .\ 3 o o

butn o s & : e specific place to reach
Temps de marche estimé g ST, y £ P

Estimated walking time ~ ' i - . ¥

e To identify and communicate the
location both on maps and on the
ground

e To help emergency services locate and
regroup the population

e To encourage evacuation on foot to a
safe and suitable area

S
]
g
S
N
S
S
3

Sources : Litto 30°/SHOM & IGN (2010) ; BD ORTHO*/IGN (2017) ; LAGAM 2021 ; Open Street Map®

. o
N , . " PLAN D'EVACUATION TSUNAMI - TSUNAMI EVACUATION PLAN cannus ault
)\ — Vetres Secteur de l'ile Saint-Honorat LFGEEYJEI;TI;T}EI}JERSSJ CAN,EUE..S
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Lesson #2 Method for identifying tsunami assembly points

Coastwave 2.0 Evacuation
Mapping Workshop

Horizontal vs. Vertical Tsunami Assembly Points

Horizontal Refuge Vertical Refuge
Definition Outdoor safe zone located outside Elevated structure (e.g. tall building or
the inundation area tower) designed to resist tsunami forces
Used in our [74 Yes, systematically X No
studies?

(S

=

Guidelines for Design
of Structures for Vertical
Evacuation from Tsunamis

Third Edition

FEMA P-646 / August 2019

& FEMA N7

https://www.fema.gqov/sites/default/files/document

Why ? s/fema_rsl_quidelines-for-design-of-structures-for

-vertical-evacuation-from-tsunamis 050925.pdf

e Safer in seismic contexts (no risk of collapse)

o Easily identifiable and accessible

e No structural evaluation required

e Requires strict engineering standards (e.g. FEMA guidelines)
e Riskif structure is not designed/tested

In French territories, walking short
distances to safe areas is usually
sufficient — horizontal evacuation is
» Complex legal and technical validation both feasible and safer in our context.

/

matthieu.peroche@univ-montp3 fr
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Lesson #2

Method for identifying tsunami assembly points

Coastwave 2.0 Evacuation
Mapping Workshop

UNNEF%/TEC’\

PA

VALERY,
Nl

M

Modelled distant tsunami sources and effects of the 2004 tsunami in Mayotte

Iran \\\ /
\ \ Pakisfan G ,,\v_,? A Chine //'
\\ Arabie Saoudite Fmﬁ;‘ ¢ \\ / -_////
: allle du M3 -t /
\ / Inde R Myanmar \ :
\‘\ / y ',/
\ . 1
\ " . J ] Philipping
Yémen 2 ’ . Thailande N
,»»--/ - N/ g a / % ] 81 | -\ \
et 7 M ‘(- 4 - \
M 4 { ) rJ \
. X I [ : {4 Cambodge \ \
Ethiopie . e £ b\ . %,
\\ | e L \ 'g L L\
” \.\‘\ Maldives ? Sri Lanke 'S’/ \- .~. o ~, |
Somalie N R % \L@\" |
< Y P % NN Q* Singapour —_ J
Kenya © J 3 2 \WR \ {
% N4 T
. ’/‘6 \\‘ 3-'\~ S— ™
- . N\ ‘.i\‘\ Indonése
& g, R |
Tanzanie on ,} R =
; el : =
A‘_{Mzayotte /{} . —
20 Min 3 . .
S Océan Indien
Madagascar \
‘\’\\ .
k\ Australe
. |
9 v 7 ""\\_ Scurces * GADM. 2000 ;| NOAA. 2011 ; Plates Project IG Texas. 2012
3 ' £y ; Témoignage (run up)
A Volcan Karthala (Grande Comore) ® Epicentre du tsunami du 26/12/2004 *  du tsunami du 26/12/2004
- ; - . - Source tsunamigéne
Faille I'emps de trajet des tsunamis e
Ny TOROEN (2000 av. J-C. 4 2011)
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

uN\vERsné

| W4
PARLERY
N\ MON’

Several potential local sources linked to the seismic-volcanic activity of a new submarine volcano named Fani
Maoré (May 2018)

a7 \ g ¢ AN
I S N R N 8 L O R
- ’ 3 : g - 1 ° )
gl p.‘ ‘l(\b"‘ N X Y A L iR o " o L \) <
Campagne MAYOBS 2-18 mai 2019 “ -:‘ < M ' K w ¥ Ry

0 % ‘ w mmevebrgm -

Image multifaisceaux de la colonne d’eau a I'aplomb du nouveau volcan. On voit clairement la topographie
du volcan. Le panache, défini par de fortes variations d’'impédance acoustique, apparait en rouge sur fond
bleu.

256150 1 D208
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Lesson #2

Method for identifying tsunami assembly points

Coastwave 2.0 Evacuation
Mapping Workshop

Models show low amplitudes along the coast (1 to 2 m) but a very short travel time

S N R

AN

ASSSNANN\ N

STORRKR N

R S

[N

e ¥
AN TRERERE®
SN

Ay SITStw

A SSSANNNN\N

ASS NN\
ESANN

THEHRH SIHERRR SHEHESHS SEHIiEaRTR S ES i ettt

Modeling of a tsunami triggered by slope instability off the coast of
Petite-Terre (R. Pedreros)

@

The east coast of Petite-Terre remains the most
exposed to the effects of a tsunami (close sources
and absence of protective reefs).

The models generate local water level rises of
more than one meter, resulting in surges of
several meters on the coast.

The scenarios modeled for the east of Petite-Terre
show very short arrival times for the waves on the
coast, ranging from a few minutes in the east of
Petite-Terre to around 18 minutes for the east
coast of Grande-Terre.

> Be prepared for a phenomenon that is
moderate in amplitude but can arrive very
quickly.

Géosciences pour une Terre durable
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

Search areas for refuge sites

Evacuation zone set between 0 and 5 m altitude in Mayotte

Zone a évacuer Zone refuge Site refuge
(danger) (sécurité)

......................... , 20m

(point de rassemblem

0 m NGF

A
Y

Distance de marche < 800 m et/ou temps < 15 min

matthieu.peroche@univ-montp3 fr
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

Pre-survey for eligible refuge sites using aerial imagery and field surveys (August 2020)

Field Research orientation using refuge zone entry points automatically generated in GIS (intersection points between
isolines and roads : red dots here)

1557 8 ©

SW Maps
Mayottel

RS .
Chirongui S " s
‘s [IPP " AT Route-nation,

'

ls
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Lesson #2 Method for identifying tsunami assembly points ~ *ve2o facation ) PiRkifey
12 Criteria for selecting refuge sites (temporary assembly/meeting/refuge places)
Qetfuture e(\donge')
.\b‘?(,'\f'\\"“i\., _ \06,\/’/f——\\.
> We walked 100 km in three weeks !
%) “Ston des cimetieres)
10
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Lesson #2 | Method for identifying tsunami assembly points ~ ©*Mave2s facation ) |

PRRLERY

MONTPE LIER

1. The right altitude

Select topographic
sites higher than the
upper limit of
evacuation zone

But with a safety
margin of a few meters
(5 m here)

> Horizontal
evacuation

1"

matthieu.peroche@univ-montp3.fr
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Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

Coastwave 2.0 Evacuation
VALERY,
\.0/

M

2. The right distance

il ] 3‘m.H,g“ju’s.ﬁh‘j},\. Ensure that the site is less than a
i1

'H “M‘M' |

il f,mu‘ A 15-minute walk (or < 800 m) from

the evacuation zone
No need to go too high or too far!

Beyond that, people become
exhausted or demotivated

12
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Lesson #2 Method for identifying tsunami assembly points Mapping Workshop 8 PUALERY.

3. A good acces

x
78 % 5 gt

sibility

ar

e

A et s
|
P
My IJ“ |
' . '.
" § 1y

Favor if possible a good accessibility with multiple routes

Avoid stairs and narrow passages (unless there is no other choice > mark them on the evacuation plan)

15
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Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

4. A sustainable availability

Check the current and future
availability of sites

No construction projects
planned

> Check this with the local
authorities

14
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Coastwave 2.0 Evacuation /L\

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop RLERY

'MONTPELLER

5. A secure zone and more...

j If possible, choose a secure and safe site, in
particular with regard to road traffic

o

= or buildings collapse in case of tsunami
triggered by an earthquake

And why not a fully equipped, shaded, with hot and cold

| ] g
t 1] | A T T TR L s . "
i drinks, and pastis on request!

o

15
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Lesson #2

Method for identifying tsunami assembly points

SITE
UNNER/‘-’\
PRALERY

\-/

Coastwave 2.0 Evacuation
Mapping Workshop

6. A strategic view

. Preferably with a view of the
: sea

' Seeing the source of danger is
. one way to track the tsunami

and the situation

16
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

SITE
umven/\
I\‘ 'MON

7. Easy to find

A Public and/or
well-known site with a
good reputation

17
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

uNNERS\/L}
PRRLERY

MONTPE!

8. Go higher if need

Always offer the possibility of
going higher to reassure
™ people

18
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Lesson #2 Method for identifying tsunami assembly points

Coastwave 2.0 Evacuation @
oastwave 2. PQALERUYER
N MONTPEL

Mapping Workshop

9. The right capacity

With adequate capacity

(less of a problem on road
sections)

Depending on the areas to be
evacuated (day, night, rush
hour, low or high tourist
season

> This requires a
frequentation study

19
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Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

10. Do not disturb the spirits

A place without cultural
restrictions

(no cemeteries for example)

20
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

11. Don't pile on the problems

Avoid exposing the site to
other natural hazards

21
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Lesson #2 Method for identifying tsunami assembly points i orahop

Mapping Workshop

12. Do not disturb...

Always stay away from sensitive
and strategic locations to manage
the crisis (police forces,
firefighters centers, town hall) to
clear access routes in case of
emergency.

22
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Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

Criteria for selecting refuge sites (temporary assembly/meeting/refuge places)

[

Topographic sites higher than the upper | ess than a 15-minute walk (or < 800 m) from the  pavor if possiblé a good accessibility with
limit of evacuation zone evacuation zone

But with a safety margin of a few meters (No need to go too high or too far )
(5 m) > Horizontal evacuation

Check the current and future availability of
sites (no construction planned)

multiple routes
Avoid stairs and narrow passages

! A B i / i -
If possible, a secure and safe site (in A place without cultural restrictions Avoid exposing the site to other natural
particular with regard to road traffic) (no cemeteries) hazards

Preferably with a view of the sea (seeing the
source of danger is one way to track the
tsunami)

- -

Always offer the possibility of going higher to Always stay away from sensitive and strategic

Public and/or well-known site with a With adequate capacity (less of a problem
good reputation reassure people on road sections) locations to manage the crisis 23
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Coastwave 2.0 Evacuation

Lesson #2 Method for identifying tsunami assembly points Mapping Workshop

Validation levels and process for refuges sites

Depending on the target territory, its territorial organization, levels of competence, and levels of responsibility

3. Préfet / Senior State Authority (highest representative of the State at the departmental
level, appointed by the government, guarantor of public service, responsible for
administrative control and enforcing State policy)

Mayotte 2. Government departments in charge of risk and crisis management (here at the
departmental level)
Principle of > SIDPC (Prefecture) with technical support from DEAL (Department responsible for risk
. . management)
hierarchical
bottom-up

validation . . :
1. Community via an ad hoc committee with :

« Local elected officials (mayor, deputy mayors)

«  Municipal technical services (DGS)

* Fire department

*  Municipal police

« Representative of state services

« Others (population via associations, elected representatives of the local community)
* And ourselves as researchers !

matthieu.peroche@univ-montp3 fr
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™

Participatory validation of refuge sites in each of the 16 coastal municipalities (January 2021)

Session schedule (2 to 3 hours):

Presentation of the context (risks, challenges,
evacuation)

Questions and answers

Practical exercises on screen and then in the
field

Objectives:

AN NI N N N N

Check the suitability of the site
Move, delete, or add to it

Look at possible developments
Test certain routes

Name it

Validate the site

> 90 people met and involved in the process

25
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Final validation and presentation to the public (press conference)

> 216 shelters approved by the Prefect in October
2021 (14 months after the first field surveys)

> 87 plans edited (16 communes)
> 3 prevention videos
> 1 website internet and more...

Launch of the official preventive information
campaign by the Prefect on October 20, 2021, and
inauguration of the EVACTSU project website

#ONSERAPRETS

Zone a évacuer en cas de tsunami (0-5 m d'altitude)
Zone refuge (> 5 m d'altitude)
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Sources : Litto 3D SHOM, SCAN25 IGN 2017, LAGAM 2021
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Website with interactive map httos://arce.is/1bediCO

Le risque tsunami a Mayotte : se préparer a évacuer Projet EVACTSU-Mayotte & @ e

Trouver son site refuge
- ' .. r-. Ll
T ]
.: - - -n - ....
1 %",
A
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e, ka
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(Bambao)

Dzaoudzi

Route
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Quality criterias

, L / delete---------
“ Guide . add / delete- N
‘ Network l ! ; !
Point on intersection Potential sites assessment —»| __Temporary ;—) Field inspection > Assembly points |
(_assembly points )
} Evacuation zone ’ : : :
‘ safezoneentry | GUide- - - - - -~ / Neeeees Quality score-------- ’
points
' Rejected
presentation for the

authorities for official
valisation

;faﬁia;im'ﬁ;i
l points

28
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Download road’s network

1. Use QuickOSM in QGIS:
o Key: highway
o Value: all
2. Discard non-linear features

Golte Juan

e For more info on data's values :
https://wiki.openstreetmap.org/wiki/Map features#Highway

29
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Safe zone entry points

Use the intersect geoprocessing tool to generate
point on intersections between roads features
and the evacuation zone.

Geoprocessing v 1 X
© Intersect &)

The Pairwise Intersect tool provides enhanced
functionality or performance.

Parameters Environments

~
Input Features 'C\_/) Ranks

| network final v| | |

X {ne_land_cut_work_area v ‘ ‘ \

| -] | |

Output Feature Class

1 network_final_Intersect l

Attributes To Join
All attributes v

Output Type

{ Point v

Y

NS>0 15>

30
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Safe zone entry points

Select the irrelevant points feature and delete them:

1. Top ribbon > Edit > Select

Edit Imagery Share Help Feature Layer Labeli
] Q' Status n—/ /' @ Attributes
sl g

'@‘ Settings Snapping | Create Modify Delete | Select Lei s eas

v @4 Zoom To

5! Snapping Features [ Selection [

2. Top ribbon > Features > Delete

= E=) Attribut
Bl | B | x | [
Snapping | Create Modify| Delete || Select Chest
¥ * @Zoom To

il Snapping Features ] Selection ]

Université Montpellier Paul Valéry - LAGAM
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Assembly points pre-identification

Create a temporary_assembly_points layer :

1. Top ribbon > View > Catalog Panel

2. Catalog panel > Project > Databases > “project database”
3. Right click > New > Feature Class

Qﬂ Feature Dataset

(@ Feature Class

Table

4. Name your layer

Set the geometry type
6. Click on Next

o

New

Create Feature Class v I X

Define
® o0 0 00
Name j'temporar}f_assembly_points

Alias

Feature Class Type

Type of features stored in the feature class.

Point »

Geometric Properties

M Values - Coordinates include M values used
to store route data.

Z Values - Coordinates include Z values used to
v
store 3D data.

v/| Add output dataset to current map

32
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. . o guo . o at1ire o v Create Feature Class

Assembly points pre-identification Create Feature Class @ & et

Fields e e 00 00

® o 0o 0 0 0
1. Set up the fields in the Iayer's dataset : Select the Coordinate System to view the available
Import Delete opiogs.
Current XY 2 Current Z
Create 4 fields and set the Data Type for each field : ,| Field Name Data Type RGF 1993 I
. i Lambert-93

a. ID(Long)

XY Coordinate Systems Available

b. NAME (Text) ID

Long | Search P \’j Y & -
. Name Text Favorites
c. Picture (Text) [ — L\,C,t
Picture iText o
R 4 | {55 RGF 1993 Lambert-93
d. Type (Text) '

Type Text
Click here to add a new field

2. Set the coordinate system

Click any field above to see its properties.

Create 4 fields and set the Data Type for each field : Zi':spmpe“ies

Select RGF 1993 Lambert-93 (EPSG: 2154) Allow Null Values Ves
Default
Domain

255
3. Click on Finish Length

33
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Assembly points pre-identification @reate Faatiiias R Y
In order to create new features : T | Seart P &
. ) Templates Favorites
1. Select temporary_assembly_points in the Contents panel I
2. Inthe Top ribbon > Edit > Create v evacuation_zone_land_cut_work_area
. [ ] evacuation_zone_land_cut_work_area
3. Selectthe layer in the Create Features panel
. v network _final
4. Select Point _
.. — network_final
5. Create feature by clicking on the map canvas
. . . . v safe_zone_entry_points
6. Toggle the Attributes panel (Top ribbon > Edit > Attributes) o s
Ty . safe_zone_entry_points
7. Fillin the value !
v temporary_assembly_points
o temporary_assembly_points >
=)V
@ntents VIR —
? Search L v
B J Q, @ S Attributes Geometry
t d | _‘__1 '+ o —% “uw . x [\I '-‘1 Attr'butes ) @
AN OBJECTID 2
Drawing Order "_’_‘ Select [ Clear B !
4 D Map Create MOd'fy Delete v J:} Zoom To IName Beau rivage
: bl 2 Picture <Null>
4\v| t t i
v| temporary_assembly_points Eacraias < Selection My Tee o it ot
° 24
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Assembly points pre-identification

Identify the 12 most suitable places for assembly points

matthieu.peroche@univ-montp3 fr
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Time for field work

e Quality assessment for temporary assembly points

e If possible, bring someone with you from your teams and another one
from the community (technical staff, ...)

e Take geotagged photos
e Collect data using GIS mobile application (SW Maps, QField, Fieldmap)

36
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Field mapping : SW Maps SW Maps
E workshop

SW Maps is a free GIS mobile mapping application available for both ¥ ) SNGLE | Bvea55m

Android and Apple phones. j R ST

SW Maps provide all the features needed during the field work :

A5 3 Snap On

e Load multiples layers in various formats (kml, shapefile, Wi U IR ol e . w5
geopaCkage, etc.) 4 ’ l ' .;: 5 v,i‘l j - ‘. " P s ReclordusingGPS

Pipe Drawn Alignment

e C(Create layers

Symbology management
Edit layer's feature geometry
Edit layer's data attributes
Link photos with feature
Measure distance / area

Record GPS track
SW Maps Android User manual :

https://avivaantech.com/SwMaps/assets/SW%20Maps%20Manual%

20V3.0.pdf

Pipe 1 &

Move Point

&]
Delete Point

2l

% Add Point

matthieu.peroche@univ-montp3 fr
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Field mapping : SW Maps
SW Maps doesn't allow to add or remove a layer’s field once it have been imported on the phone. Layer’s field
configuration must be done in a desktop GIS software.
SW M z SW M .
E Epomfeps ' E EPCI lji?Cps : % S:\éimfeps
? @ 2| s 20, | sz onctarkan
‘ L :
Setting up the field beforehand [ IR b PN A4 B WSS e
allows us to set constraints, ST I e T3 e e SN N BR NS g tl ntersection
domains or attachments on b y Y S £ ‘ -
the field values, making the
process of filling in data easier,
and reducing the risk of error.
dispo_fut
bonne
Lascaris - Bayastro
38
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Assembly points pre-identification

Experience sharing : the importance of field work

matthieu.peroche@univ-montp3 fr
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™

The most important step in this process is to validate assembly points with the local authorities.

/ RSN AT
T Des DS
& > A DY
: a2

e Present each refuge site

e Discuss the advantages and
disadvantages of each assembly points

e Improve coverage where it's needed

e Allow to take into account future urban
change

e Benefit from local knowledge

Temporary » Field i i Assembly points
assembly points » Field inspection > Yy P

A A

Rejected

presentation for the
authorities for official
valisation

Official assembly
points

40
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The most important step in this process is to validate assembly points with the local authorities.

Supports documents must be produced to give insight during the validation meetings.

Case-Pilote CSP_3
Nature du site Nom local Note | Qualité | Capacité | Nombre | Disponibilité
d’accueil | d'accés actuelle
Bord de route Ancienne route Fond 14 222 2 Permanente

Bourlet 0

Date : 09/05/2016 Source : IGN, 2013

Commentaires

Date de validation par le comité local d'experts : 12/04/2017

D"
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Lesson’s overview

Semi-automatic mapping of tsunami evacuation routes using graph-based GIS tools

1. Theory 2. Practice

e Getthe data and check

e Graph's theory ,
topological rules

e Walking pace reference e Field work

e Others methods e Specials cases
e Setting the starting points

for the analysis

e Lauching the analysis

matthieu.peroche@univ-montp3.1r
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Method 3 — Agent-Based Modeling (ABM) - Simulating behavior on an individual

e Principle:

level

Individual-level simulation of the evacuation process. Each agent interacts with its environment and others based on

predefined rules.

e Required Data:

Behavioral profiles, spatial environment (raster or vector), alert scenarios, infrastructure and obstacles.

e Configurable Parameters: -
o Agent attributes: mobility, delay before action, knowledge of the area
o Behavior rules: route choice, alert response, social interaction
o Dynamic environment: congestion, blocked roads, tsunami impact

Sensing

e Expected Outputs:
o Individual and collective evacuation times
o Flow maps, congestion points, critical areas
o Success rate of evacuation under different alert and management scenarios

("4 Advantages: highly realistic, allows testing of planning and communication strategies

I Limitations: complex setup, requires behavioral data and careful calibration

Decision
Making
Model

/‘{“JSZ}S”‘ \\\

Herrera and al, 2020
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GIS methodolog_y

SITE

UNW’L}

PRRLERY
-

™

Mapping Workshop

Method 2 - Raster-Based GIS: Modelling evacuation with cost surfaces

e Principle:

Each raster cell is assigned a travel cost; algorithms calculate the least-cost path to a safe zone (cost distance analysis).

e Required Data:
Digital Elevation Model (slope), land use, road/terrain surface types, restricted areas.

e Configurable Parameters:

o  Multiple parameters (slope, land use, road type) merged into a single cost raster

o  Reclassification of input layers to a common measurement scale

o Weighting of each criterion based on its impact on travel speed
e Expected Outputs:

o Minimum evacuation time maps

o ldentification of areas not reachable within safe time limits

o  Scenario comparisons across large and heterogeneous territories

Advantages: flexible, well suited for poorly structured or natural environments
I, Limitations: accuracy depends on raster resolution; less precise in dense urban settings

ERECOENENEN
f— = Rl B B m R N SN R S

o

OEEOmO

it

Reclassified land-use input

Final cost raster

https://pro.arcgis.com/en/pro-app/latest/tool-reference/spati
al-analyst/creating-a-cost-surface-raster.htm
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GIS methodology

Method 1 - Graph-Based Models: Using networks for strategic planning

e Principle:
The circulation network (roads, paths, stairs) is modeled as a graph composed of nodes and edges, allowing optimal route calculation
to safe zones.

e Required Data:
Road/path network, attributes (slope, surface type, hierarchy), location of safe areas.

e Configurable Parameters:
o Edge orientation to enforce walking direction

o Edge costs based on: slope, road hierarchy (width/importance), surface type Sahal, A., F. Leone & M. Péroche.
. . « Complementary Methods to Plan Pedestrian
o Travel speed can be weighted by segment characteristics Evacuation of the French Riviera’s Beaches in

Case of Tsunami Threat: Graph- and
Multi-Agent-Based Modelling ».
e Expected Outputs: Natural Hazards and Earth System Sciences 13, n° 7
o  Shortest or safest evacuation paths (2013): 773543,
https://doi.org/10.5194/nhess-13-1735-2013.
o Evacuation isochrone maps /

o ldentification of bottlenecks and critical segments

{4 Advantages: fast computation, easily readable, suited to urban environments
I, Limitations: assumes optimal behavior, does not account for human interactions

matthieu.peroche@univ-montp3 fr
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Lesson #3

Difference between network and graph

Network

— -

The single line is
subdivided in
multiples edges
1! '
{

)
1

!

™ Single line

Bt -
o \ _ "| | . i g
. ; » : \ |

""":\\i ‘,f'—‘- \ \ ! ' “."‘ :

b .q:_{s

v

| ¢ v
| RN 4 -

Node on every intersection
between two edges

Depending on your national data providers,
the transportation network can be already
configured as a graph.

This isn’t the case with OSM data
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Graph topology

“[...] topology is the arrangement that
Eg. Two roads cross at different heights. defines how point, line, and polygon

The graph topology rules allow an accurate ERTILIES SINETE Sollie et ey

representation of the connectivity between roads in real hitos:/bro.arcais. com/en/oro-app/itest/help/dataftopologies/topology-in-arcgis.him )
life '

matthieu.peroche@univ-montp3 fr



https://pro.arcgis.com/en/pro-app/latest/help/data/topologies/topology-in-arcgis.htm
mailto:matthieu.peroche@univ-montp3.fr

Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation BROLL)
Lesson #3 GIS methodology 5 8rap Mapping Workshop VL
[r——
network

Evacuation zone

Assembly point

Data preparation

s

Accessibility analysis

Output's correction and data's
exploration

L

Field inspection

N

Evacuation routes

-
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GIS methodology

1_Original_data

2_Intermediate_data 3_Final_data
v Fichier STYLX v Source de Forme AutoCAD v Source de Forme AutoCAD
b style_projet.stylx EJ added_ways.shp 9'_:] evacuation_routes_final.shp
v Source de Forme AutoCAD b hex_grid.shp B) hex:grid_ clip:finalshp

g;r__l] assembly_points.shp Grj hiex:gridi chipshp gj Wl

gj Cannes_boundaries.shp

9’] Routes_dissolves.shp

9[_:] evacuation_zone_land_cut_work_area.shp

g:] network.shp

Sj network_clip_Cannes.shp
9[__'] network_final.shp

QJ network_final_correction.shp
& network_OSM_exercice.shp

_orj safe_zone_cut_work_area.shp
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Data preparation
| ] s
i :
Output's correction and data's
exploration
Evacuation zone
' Field inspection
:’ ------------------------------------------------------ \i Evacuation routes
: |
Evacuation zone Generate tessellation Hexf?:;iadl Al Feature to point
Hex grid Hex grid clip Starting points
satellite imagery Field inspection
Network Create feature Topology correction Network final
10
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Generate the starting points for accessibility analysis

Why use a regular grid?

e Ensures homogeneous coverage of the
evacuation area

e Defines departure points for route
generation

e Enables spatial analysis and comparison

What can we compute on the grid?

e Evacuation areas
e Evacuation times

e Population and assets to evacuate

e Other geo-indicators for risk and capacity
assessment

1
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Lesson #3 Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation @ pAULZQY

nvERSTE

VONTPELLIER

Mapping Workshop O

GIS methodolog_y

Generate the starting points for accessibility analysis

Why Use Hexagonal Grids Instead of Squares?

Equal distance to all neighbors — consistent spatial aggregation
Avoids directional bias from square grids

Matches circular influence zones (e.g. audibility, evacuation time)
Supports natural aggregation of spatial indicators

Cleaner visual output — smoother, more readable maps
Uniform shape and size across the study area

Better spatial aggregation than squares

No directional bias in spatial patterns

More natural for computing indicators (density, exposure,
evacuation time)

Visually smoother and easier to interpret

12
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Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation RO
LESSOn #3 GIS methodology g grap Mapping Workshop ‘ﬁ&e‘!ﬂ

Generate the starting points for accessibility analysis

1. Generate a hexagonal grid covering the evacuation
zone using the Generate Tessellation tools, then clip
it two times : with Canne’s administrative boundaries
and with the evacuation zone.

Geoprocessing v B X
@ Generate Tessellation @
Parameters Environments @
/4. Output Feature Class
[GenerateTessellation I =
Extent
= Select the
|E| ML .
v X5rTY Extent evacuation
Top |[6301294,47755485 5 zone layer
Left | 1002356,23855299 %
Right  |1054449,31066947 %
Bottom | 6263601,04395813 <
v Extent Coordinate System
RGF 1993 Lambert 93
Shape Type
Hexagon v
l‘i"‘ = : Area = 6495 m?
quare Meters Mii
Spatial Reference (Som |Ong edgeS)
| RGF_1993_Lambert_93 - @

13
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Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation BROLA
Lesson #3 g grap Mapping Workshop "Q‘A_‘E/RY

GIS methodology

Example of spatial data enrichment of the initial grid

Human frequentation data is used to :

= ° - - < %8S S waluides o, Umm\ts;«..\"
,.' ---.-.-% s~m§ =

A .'__‘.-.- ——
.. . D Beach-volley - aw Bl S :
e Assess the most critical area in case of =TT Plage As “',}- teporised
evacuation dd10coe Reth: AR . Pigg‘ . \ Ttoraphis
. v duCaste >
e Adapt the assembly points capacity ; surveillée (Z8S)
e Checkif the evacuation routes are sized with
the traffic
' acces par escaler . locaksation de |'appareil photo plage
. Nombre «--.. imites de la plage « = « limites de la prise de vue zone de baignade surveillée (ZBS) g
Manual beach'’s users count method offer precise dusagers o | peimpendl
information on variation of the number of visitor on 800
a hourly basis. 700
600
Limitations : 500
400
e Time consuming 300
e Need a high observation spot -9
100
e Limited to few beaches depending on the 0
number of surveyor Osh 0% 10h 11h  12h  13h  14h  15h 16h 17h  18h  15h  20h
Heure d'observation
Number of users at the Ponchettes beach, Nice, the friday 17 Jully 14
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'MONTPELL!

Coastwave 2.0 Evacuation

Tsunami evacuation routes calculation using graph-based
Mapping Workshop =5

Lesson #3 GIS methodology

Example of spatial data enrichment of the initial grid

Using high resolution imagery (10-20 cm res.) for
frequentation study allow to collect data for a larger
number of beaches.

High resolution imagery was provided by IGN (BD
Ortho, 2014) :

April 23, 2014 between 10:30 and 10:50
June 5, 2014 between 14:00 and 15:00.

15
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Example of spatial data enrichment of the initial grid

As part of the EVACTSU project, photo-interpretation
work was used to reference all visible individuals,
vehicles and boats in the evacuation zone of Nice's
metropole.

A total of 7,659 people were visible :
o ~5000 were counted on the beach
o ~ 2000 outside of the beach
o ~300 people in the sea

Véhicule géoréférencé Individu géoréférencé

Those data were used to provide : _— $ Baey
~——— Bateaux & quai ® Eau
e Asnapshot of human frequentation for the PR s . HoRpRee
. o Deux roues O  Plage
whole coastal area of Nice Metropole. i Nombre gindividus géoréférencés
. ) s .
e The number of people per assembly points . Vo o v
for this specific evacuation scenario. Commune

Zone & évacuer. Alt. < 5m [118]

16
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Lesson #3

Tsunami evacuation routes calculation using graph-based
GIS methodology

UNIVERSITE

| W4
PUALERY,

N\

Coastwave 2.0 Evacuation
Mapping Workshop

Example of spatial data enrichment of the initial grid

Comptage des individus présent en zone a évacuer. Orthophotographies IGN 2014 — PVA des 23/04/2014 et 05/06/2014

(' b
i~

Villefranche-sur-Mer,

_— - V&b\’\/j %\’\s:im»lumt:ap-nrm

S

SaintLaurent-du;Var

Cagnes-sur-Mer
o B
4 A
£
o 100 200m
1
%)
) o)
5 @ B
o)
o e
o
o
G A
ol 0 500 1000 m

=]
100 200
———
0 1 2km
|=——— m—

Légende :

Répartition spatiale des individus

T
Min. Max.

Etat des individus géoréférencés
Bateau

Eau

Hors plage

Plage

Nombre d'individus géoréférencés

C -1 )34 .5«71
C )y n-2 O 41-51 . 71-81
) -3 . 51-61 . 81-91

Méthode :

Comptage par photo-interprétation
sur prises de vues aériennes
(résolution 1em) de 2014 (1)

Sources :

(1) BD Ortho - IGN 2014, E Sillans, |
Brochiero, 5. Schummer, L Monnier 2024 -
PVA:05-06-2014 et 23-04-2014

Fonds de carte : Bing Virtual Earth, Esri
Dark Gray, Esri OSM Light Grey

LAGAM, 2024

METROPOLE
NICE COTE DAZUR

matthieu.peroche@univ-montp3 fr
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Tsunami ev ionr Iculation using graph- Coastwave 2.0 Evacuation widl N
Lesson #3 sunami evacuation routes calculation using graph-based .@'

GIS methodology

Mapping Workshop

LIER

Example of spatial data enrichment of the initial grid

Nombre d'usagers des plages géoréférencés.

Orthophotographies IGN 2014 — PVA des 23/04/2014 et 05/06/2014

S8 Logende :

Nombre dindividus géorérérencés
O an @ st
O na @ en
21-31 . 7481
GERE YR
@ o=

I:I Zone & évocuer (danger) Alt <Sm.
Nombre total d'usagers des
plages: 2570

Méthode :

Comptage par photo-interprétation
sur prises de vues aériennes
(résolution 1em) de 2014 (1)

Sources :

(1) 8D Ortho - IGN 2014, E Sillans, J.
Brochiero, S. Schummer, L. Monnler 2024 -
PVA :05-06-2014 et 23-04-2014

Fonds de carte : Bing Virtuol Earth, Esn
OSM Light Grey

b - METROPOL
néreorows [NRNETE O Y
e yma Nl i\

Université Montpellier Paul Valéry - LAGAM

Dr. Matthieu Péroche (matthieu.peroche@univ-montp3.fr) - Louis Monnier

18


mailto:matthieu.peroche@univ-montp3.fr

UNIVERSITE

Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation ‘ﬁi.v

LESSOn #3 GIS methodolog_y Mapping Workshop

Example of spatial data enrichment of the initial grid
Comptage par photo-interprétation : 23/04 et 05/06 2014

0 10 km
0 00 1000m
| Légende :
des ploges ‘ﬂb.“ ok
. de personncs)

Q (@] 0
Q @ =0
Q @ wo
6 @ =
0 @=
o @
Siterefuge Plage

:l Zone & évacuer (donger) Alt < 5m.

Méthode :

Données de comptage dans la zone &
évacuer obtenues par photo interprétation
(1) sur orthophotographies & I'échelle de la
Métropole. Les prises de vue ont été
effectuées le mercredi 23 avril et le jeudi 5
juin2014.

Sources :

(1) BD Ortho - IGN 2014, E Sillans, J. Brochiero, S.
Schummer, L. Monnier 2024 - PVA : 05-06-2014 et
23-04-2014

Fond de carte : Bing virtual Earth

MEYROPOLE
NICE COTE 'AZUR \}‘

Dr. Matthieu Peroche (matthieu.peroche@univ-montp3.fr) - Louis Monnier
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Lesson #3

GIS methodology

Tsunami evacuation routes calculation using graph-based

UNIVERSITE

Coastwave 2.0 Evacuation PAULZO\
Mabbi VALERY
apping Workshop e

Example of spatial data enrichment of the initial grid

1 Marseille (8 475)

2 Fréjus (7 794)

Densité de résidents

Nombre de résidents SRR RIS

en zone a évacuer

3  Toulon (6 977)

(hab/km?)
4 La Seyne-sur-Mer (6 381)
8 475 = 0
5786 5  Antibes (5896)
3 460
813 I 5 950 6  Nice (5 888)

Source : BDNB (2022) / INSEE (2021)
Production : Noé Carles (2022)

0

4 -
. Y 3
s 2} k;/f L=y ~ B
S - . \,\ - . Alpes-Maritimes
v 4 A
—~ , 3 N
- w9 [}
Al g .Y . A
. - =
» Hérault ¢ ¥ 3 { ) 6
) v Var ? i 5
o |7 1
\ ?1‘ - v Q/
A~V e ,‘Q»_ / -
P 2
o 2o
Aude N/ D) Vom
L '~ / Sy
O_“ ‘ N &
AN 3 A :4':;0 \ '\.6
- f i 4 iic \ h 3 ‘Y\‘
pr Sy %
; 't
Pyrénées- B # Hatrte '
Orientales *- L 2o o BT Corse ‘.‘1
q. 5y N°  Villes (nombre estimé de résidents) - N T
< .

80 Kilometres

FeESmr ey |

Estimation of the number of
residents within the tsunami
evacuation zone, based on land
registry data and aggregated by
municipality.

Noé Carles, Matthieu Péroche, Johnny
Douvinet & Pierre Foulquier. «
Estimation du nombre d’individus a
évacuer en cas de tsunami a I’
échelle du littoral méditerranéen
francais ». Méditerranée, publication
en ligne anticipée, 28 mars 2023.
https://doi.org/10.4000/mediterranee. 1

4431, /
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Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation PAULZ
Lesson #3 GIS methodology 5 8rap Mapping Workshop VAL
Example of spatial data enrichment of the initial grid Aerial Survey Protocol for Counting Beach Users During

Peak Attendance

e Three flights conducted around the weekend of
August 15, 2021

e Aerial photographs taken of beaches across six
departments: Pyrénées-Orientales (66), Aude (11),
Hérault (34), Gard (30), Bouches-du-Rhéne (13), and Var
(83)

e 1,762 geolocated images

e Manual counting of people on the beach and in the
bathing area across 27 beaches or beach sections

e Digitization of studied beaches as polygons in a GIS

Location of photos _
environment

taken during beach

overflights

e The time of flights was set between 3:00 PM and 4:30
PM, corresponding to the peak beach attendance

period according to the literature

Photo M. Peroche, 2021 21
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Lesson #3

Tsunami evacuation routes calculation using graph-based

Hérault

Pyrénné&‘ 3
orientales~ *
o
G

NO

Nombre d'usagers des
plages en zone
terrestre & évacuer

30 164
15771
464

Villes (nombre estimé d'individus)
Séte (30 164)

Leucate (29 468)
Canet-en-Roussillon (29 468)

Le Grau -du-roi (25 681)

Agde (25 139)

Mauguio (23 185)

Source | LAGAM (2022)

Var

Alpes-Maritimes '

& ':;1>L N

o A

L

9550

gk

&

a7
?ﬁq"\

ey
o
o
© ¥

YN
'

~
-

Coastwave 2.0 Evacuation “p“‘gﬁé\“
Mapping Worksh
GIS methodology aPpIng TOTHSnOP —
Example of spatial data enrichment of the initial grid
. 7Y N Number of beach users

extrapolated from aerial images,
and aggregated by municipality.

Noé Carles, Matthieu Péroche, Johnny
Douvinet & Pierre Foulquier. «
Estimation du nombre d’individus a
évacuer en cas de tsunami a I’
échelle du littoral méditerranéen
francais ». Méditerranée, publication
en ligne anticipée, 28 mars 2023.
https://doi.org/10.4000/mediterranee. 1

4431, /
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Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation PAULZ
Lesson #3 GIS methodology 5 8rap Mapping Workshop VL
Example of spatial data enrichment of the initial grid
A : B
Changes in visitor numbers at the Croisette public beach (Cannes) on Saturday, July 30, 2022
between 10am (photo A) and 9pm (photo B). (Carles N., 2024)
23

matthieu.peroche@univ-montp3.fr



mailto:matthieu.peroche@univ-montp3.fr

Lesson #3 Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation
GIS methodology

Mapping Workshop

Example of spatial data enrichment of the initial grid

Spatial join to
enrich the
hexagonal grid
with building data
(number of
buildings, number
of housing units).
Use "Largest
overlap" to avoid
double counting —
or convert
polygons to points
first.

m______________________________v_ Geoprocessing
® Spatial Join

Parameters Environments

Target Features

| hex_grid_clip

Join Features

| BUILDING_Cannes

%, Output Feature Class

| hex_grid_clip_SpatialloinLargerOverlap

Join Operation

| Join one to one

(V] Keep Al Target Features
Match Option

[ Largest overlap

Search Radius

' 'Meters

v Fields

123 FID_First

REC GRID_ID_First

123 NB_LOGTS_Sum
123 NB_LOGTS_Count

v Attribute Matching
Matrh Fiseldc

1:13 199 -\ 2L -y v | 7,0444056°E435342608°N v | 6 Selected Features:0 | (@ | I | & Geoprocessing | History

matthieu.peroche@univ-montp3.fr

Field Map E! Add Fields v/ Edit =
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Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation p@@v

GIS methodology Mapping Workshop

Lesson #3 s

Example of spatial data enrichment of the initial grid

= arte X > ‘ Symbology - hex_grid_clip_Spatialloi... v & X
PBY & =
Primary symbology

Proportional Symbols ‘ z ‘

Field NB_LOGTS_Sum | X
Normalization <None> e

Unit <Unknown>

Data represents

Template . Background

Minimum size 4pt CJ

) Maximum size None

Appearance compensation (Flannery)

| Draw proportional symbols above all layers € N u m be r of b u i Id i n gs

Classes Histogram

More v
255 [F] carte X i [Symbology - hex_grid_clip_Spatialloi... v # X
PBY & =

Primary symbology

1

Proportional Symbols

Field |Join_Count D

Normalization | <None> -
MMraios ]I ot y - ~ 200 Unit | <Unknown>
113199 - Thibny v 7,0578070°E 43,5417890°N v ne RO

Data represents

Template . Background

Minimum size 4pt ¢

() Maximum size None

Number of housing units

Appearance compensation (Flannery)

[v] Draw proportional symbols above all layers €

Classes | Histogram
More v

1

1:13 199 - ZEny v 7,0578368°E 43,5402526°N v ne *

25
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Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation BROLL),
Lesson #3 GIS methodology S 8rap Mapping Workshop 'ﬁ&

ﬁr‘ﬁ;‘iw -~ j" "'Z.J-J' o~

Generate the starting points for accessibility analysis iz /R _mm
;G. - -

1. Generate the starting points using the Features to point tools.

Geoprocessing v 1 X
®© Feature To Point &)
Parameters Environments @
Input Features
| hex_grid_clip_final v | o

Qutput Feature Class
| staring_points.shp l =3

[v| Inside

26
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Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation () paULZ
Lesson #3 | o -~ dology ggrap Mapping Workehop ) PURLERY
Accessibility analysis 1/2 : Setting the analysis database ] \
J_L starting points q}

Output's correction and data's
exploration

Field inspection

|

Evacuation routes

analysis dataset

Create feature dataset

network_final

analysis dataset

Feature class to
geodatabase

network final starting point

Create network dataset Build Network

assembly_point network graph

assembly_point
y_p analysis dataset

startingpoint —— |  [Letwork final boccccmodocoooooo . .
assembly_point

starting point

network graph <«

27
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Lesson #3

Tsunami evacuation routes calculation using graph-based

GIS methodology

Coastwave 2.0 Evacuation

Mapping Workshop

UNNER{T{I\

PQALERY

ONTPELLER

N\

Accessibility analysis 1/2 : Setting the analysis database

In order to realize a accessibility analysis, ArcgisPro require all layers (starting point, network, and assembly point) that will be used
to be gathered in a single database.

Geodatabase

Geoprocessing

v B X

© Create Feature Dataset &

Parameters Environments

Output Geodatabase
Lesson 3.gdb

Feature Dataset Name
analysis_dataset
Coordinate System

RGF_1993_Lambert_93

Geoprocessing

U

v X

© Feature Class To Geodatabase )

Parameters Environments

Input Features | \;/"‘
assembly_points
network_final

% | starting_points

Output Geodatabase

analysis_dataset

o ® 1 pC o e
IS '.' A Af
o o >4 @
o *—¢ 0'.. @ 2 (i B8 S
@
&
®
®
?® @
o
= \ 4
*o &
@ ®
b4 L ®
@
o ¥ S 4
<&
$¢ 3
off ° @ Ry
L4
¢
o0 it “
o0
9 @
LR L ®
& o
@ @
J\ ) o ° o g.
P4 §o @ ® >4
*—g @ &
R ¢
e . °
o 4
®
¢ :,.
@ "»
L 4
&
L
"3
o
bod
..Q
@ S " L4
Lot
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UNNERS\TE

Lesson #3 Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation pAULZQ
Mapping Workshop WONTEELUER
GIS methodology -
Accessibility analysis 1/2 : Setting the analysis database
Network
The graph must be added to the geodatabase then build Analysis v
o s Lo ¥ 16 '.0 ® - ° o *
° : .:.. A ool e S
Geodatabase Y .
Network Graph ) : .
GE‘O)DI'OCE‘SSMQ v B X Geoprogessing v I X .Q 4 ®
= = = * @, o
© Create Feature Dataset =+ © Create Network Dataset * /s { L i s P ¥
) - ¢ ° L/
Parameters Environments Parameters Environments . )
Output Geodatabase Target Feature Dataset Pl 8y I
Voo 3.9db analysis_dataset ' £ - % &
Network Dataset Name 0
Feature Dataset Name <
analysis_dataset networkgrap W ) : i
Cootdinate Svstern Source Feature Classes Select All ¥ Qi
RGF_1993 Lambert 93 . assembly_points & 5 «
- - - | network_final "'
| starti int EL" % ® o R
e Aty s
evation Vicde! % *
Geoprocessing v 1 X Elevation fields ¥ y! 4 & :' §
f 9 A »
© Feature Class To Geodatabase ® & Y i
Parameters Environments Geop T'OCC‘SSi'\g @ U
Input Features \_ﬂ (:—l Build Network P
‘ assembly_points v A % pong
i : o L40
network_final Parameters Environments ®
% | starti ints
e Input Network Dataset s
: network_graph
Output Geodatabase - - =

analysis_dataset

| Force Full Build

matthieu.peroche@univ-montp3 fr
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Lesson #3 Tsunami evacuation routes calculation using graph-based Coastwave 2.0 Evacuation

GIS methodology

Mapping Workshop

UNIVERSITE

| W4
PARLERY
N MO

Accessibility analysis 2/2 : Launching Network Analysis

Top ribbon > Analysis > Workflow>Network Analysis

Be sure that your network graphe is set as the network Data
Source

“The closest facility solver finds one or more facilities that are closest
to an incident based on travel time or travel distance and outputs the

Network | Neighborhood Geostatistical Business  Data Raster  Function
Analysisv|  Explorer Wizard Analysisv Interopv | Functionsv Editor
Network Data Source

- '1 Lesson 3.gdb\analysis_dataset\network_graph
[ D:\Google_Drive\01_Projets\COASTWAVE... accessibility analysis\Lesson 3\
Network Layers: network_graph

Data Source

New Network Analysis Type

.l\:') Service Area
=) Generate drive-time pelygons.

L Route
[ 5] Find the shortest path between stops.

best routes between the incidents and the chosen facilities. " \

[ Quest racly
=] Find nearby locations.

In our case, the facilities will be our assembly points, and the
incidents will be the starting points.

——4-» Location-Allocation
‘4"4[31 Choose the best locations.

|75 Origin-Destination Cost Matrix
!Efi_[fl Measure drive times between locations.

D o, Vehicle Routing Problem
=] Optimize the delivery schedule for a fleet of vehicles,

matthieu.peroche@univ-montp3 fr
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Lesson #3

GIS methodolog_y

Coastwave 2.0 Evacuation

Tsunami evacuation routes calculation using graph-based
Mapping Workshop

UNIVERSITE

PRRLERY

VONTPELLIER

N—

Accessibility analysis 2/2 : Launching Network Analysis

Top ribbon > Closest Facility Set search direction toward assembly points

N — 1 relation

Project Map Insert Analysis View Edit Imagery hare Help /.inear Referencing Closest Facility Layer Data
|'/_;\| OOO § i v ||[Mode:  |<Custom> / el / | Not Using Time vl 115 g ’ Along Network VI Output on Solve
& (o5 Direction: | %@ Toward facilities. 7 5 Facilities: o ' 7 Show Directi
. irection: I © Toward facilities b ! N o ow Directions
Run Estimate || Import N 1 0 = Symbology — Route
Credits | | Facilities Layess
Analysis = Inpu 5] Date and Time Output Geometry Drawing | Share As
Add Locati ? X
Add Locations ? X oeations
, Input Network Analysis Layer
Input Network Analysis Layer I Closest Facility - I ~
[ Closest Facility o] & =
ub Layer
Sub_L-a-yer | Incidents ¢ |
IFauIltles - VI Input Locations
Input Locations Istarting _points "| L
Iassembly_points VI ™=
Field Mappings [Use Geometry v I
Field Mappings {Use Geometry v I Property Field
Property Field Name Field Name:
Name el Nataes TargetFacilityCount S |
CurbApproach ~ ! CurbApproach Default Value:
Attr_Length Default Value: J Attr_Length I l
Cutoff_Length Cutoff_Length
fgl Append to Existing Locations [V Append to Existing Locations
[_] Snap to Network [ Snap to Network
> Advanced > Advanced

Assembly points Starting points

31
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Lesson #3 GIS methodology

Tsunami evacuation routes calculation using graph-based

Coastwave 2.0 Evacuation
Mapping Workshop

Accessibility analysis 2/2 : Launching Network Analysis

Project Map Insert Analysis
& || T .
=m " Click on Run to compute
Run Estimete | Impot Impot = O the shortest routes
g Facilities Incidents C
Analysis (Y input Data My

Change the routes symbology for a better
understanding of the algorithm’s output :

e Feature Layer > Symbology

Share Help Feature Layer Labeling Data
Swipe Masking v
/7
Flicker | 500,0 ms - Display Filters
Symbology ymbology - It sires_Dissol
% Import
Gallery
Symbology
Show the Symbology pane to

symbolize the layer

@ Press F1 for more help.

0, 1
\Jv (11

matthieu.peroche@univ-montp3.1r
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How to explore data?
What improvements can be made?

matthieu.peroche@univ-montp3 fr
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Lesson #3 | o -~ dology Mapping Workshop €% "VALERY

Output’s correction and data’s exploration

o

Add the field “Travel_time" to the routes layer. e e o g LY
(Data Type = Double) e s e %
I'é i

The travel speed is set at 4,9 km/h. For this exemple,
we won't weigh the travel speed.

Input o]

o ¢ —
i =,
e Travel_time = Other informations can be computed to
1!Total_Length!/81.66 enhance the discussion with to authorities

during the validation process.

I.g : Assembly point mean elevation

34
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Improving the road network to better match actual pedestrian use

Most of the networks available for download are V PN .
intended for vehicular traffic, therefore, it can lack ¢ : >z
accuracy for pedestrians dedicated ways :

e Beach access

e Park's entrances / exit

e Unreferenced tracks (often
the case along the coast or
in wooded areas)

e Staircase

e Underground pedestrian
crossing path

e Docks...

Original network

Missing
pedestrian ways
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SITE

UN\\IER/-\'

@ VAL ERY.
MON'

Improving the road network to better match actual pedestrian use

Network must be completed manually by vectorizing

all the missing pedestrian ways,
imagery and field mission.

using satellite

Edit Imagery Share Help Tile Layer Linear F
+ | €% Status [ o | S |ﬂ_| Attributes
G Settings 45 S [" e
o 9 Snapping | Create Modify Delete | Select
[y Snapping Features ] Selection ]

Create Features ?2v X
T Search o IRV F\:l

Templates Favorites

Click here to see templates not listed.

v added_ways

added_ways
v network

network

v Routes_Statistics_assembly_points
5\—3 Routes_Statistics_assembly_points
v Routes_Statistics_starting_points

Bfg < stics. starti oints
[5] Routes_Statistics_starting_points \

Connecting new features to
the original network require
to split lines where they
intersect in order to be used
as a graph.

Arcgis Pro provide a build-in
vectorisation tools (Split) that
automatically split lines on
their intersection.

Double check is recommended for every
new features created.

Once the network is complete, its topology must be
checked and corrections made for sections that are not
cut at intersections, in compliance with topology rules.

Exercice

Complete the network layer
with all the missing pedestrian

ways and check for existing . ..
topology errors.
Try the following edition wh. sk
tools (Top ribbon > Edit > M &
Tools) : Fotres B
- S p | it :Edlt: R;shape

- Line intersection 4

- Explode -
m=[l|

r.1eEZ;Je Ed;f;r

Edit
Vertices

KN
Scale

=
~
e
Replace

Geometry

|

Generalize

Copy
Parallel

Construct
Geodetic

Reshape

Annotation

¥y
iy
Replace
Multipatch

Intersection

Explode

N

Construct
Polygons

M

Merge

7

Transform

R

Planarize

Offset

matthieu.peroche@univ-montp3 fr
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Feature

Duplicate
Vertical
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Mapping Workshop

Why Configure the Pedestrian Network?

Graph Configuration Parameters

e Edge orientation: force walking direction (e.g. one-way paths, stairs)

e [Edge weighting: define travel cost based on:

o Slope (walking slower uphill)
o Road hierarchy (main roads vs minor paths)
o Surface type (paved, gravel, dirt, stairs)
o  Width and condition of each segment
Slope (%) Travel speed (m/s)
<3 1,3485
[3-6[ 1,2644
[6-9[ 1,1823
[9-12] 1,1023
[12-15] 1,0245
[15-18[ 0,9491
[18-21] 0,876
[21-24] 0,8054
[24-27] 0,7373
> 27 0,4751

Example of travel speeds according to network gradient. (Péroche, 2016)

Why Use Graph-Based Analysis?

Allows testing of multiple evacuation scenarios

Provides credible travel time estimates over the actual network
— Without accounting for congestion effects

Identifies difficult or constrained areas in the network

Adapts to different walking profiles:
— Elderly, children, reduced mobility, responders

Supports comparison between evacuation options
— Shortest path vs fastest path, route capacity, alternative access

37
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What simple parameters with available data?
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Coastwave 2.0 Evacuation
Mapping Workshop

("4 What We’re Doing

e We’'ll use a limited number of walking speeds

e Speeds will be assigned based on:

(@)

(@)

(@)

Width of the segment

TRONCON_DE_ROUTE_CANNES X

Field: §2 Add
FID Shape *

1 2154  Polyline ZM ..
2 2155 PolylineZM ..
3 5229 | PolylineZM ' ..
< 5357 PolylineZM ..
5 8208 | Polyline ZM ..
6 10630 Polyline ZM ..
7 15172  Polyline ZM ' ..
8 15173 Polyline ZM ..

1. What We’re Not Doing (and Why)

e Slope will not be included in this demonstration
— |t requires extra processing for very minimal time
differences
_ — Especially in the Cannes, where:
Type of segment (e.g. road, path, stairs,..)
Surface material (paved, unpaved, etc.) o Evacuation distances are short (often <400 m)
o Slope has limited impact on total evacuation time
Selection: Cfig Select By Attributes 2% Switch =
.. NATURE B s s fstia | ed | Dcdiaa i) os s B Dam ] ] i | o EEREIREE AR IT_VERT PRIVE SENS BUS URBAIN VIT_MOY VL ©
Type autoroutier 1] 8 o] 20 )i |2 ) £ | 0 5|3 13,5 Oui Non | Sens direct Oui 100
Type autoroutier T O 2 ol OS5 13 13,5 Oui Non  Sens direct Oui 100
Type autoroutier I = e < | < 0 513 13,5 Oui Non  Sens direct Oui 100
Type autoroutier U bt 0| Pt [ s ) |00 |l iy B 13,5 Oui Non  Sens direct Oui 100
Type autoroutier 11210 ] 2] &l <] .10 513 13,5 Oui Non  Sens direct Oui 100
Type autoroutier TSRO P25 < 0 5|3 13,5 Oui Non  Sens direct Oui 100
Type autoroutier g N 1o Y ] 0 513 13,5 Oui Non  Sens direct Oui 100
Type autoroutier 1 e W0 e |l s AN 513 13,5 Oui Non  Sens direct Oui 100

© 39
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GIS methodology
Assigned Walking Speeds Based on Segment Type and Width
Step 1 - define travel speed conditions
Segment Type (NATURE) Translation (EN) Condition (Width if needed) Assigned Speed (km/I Remarks
Type autoroutier / Bretelle Motorway / Ramp — 0.0 Not walkable
(excluded)
; : . Slow speed due to
Escalier / Sentier Stairs / Path — 2.0 difficulty
Chemin / Route empierrée / Track / Unpaved road / . 35 Moderate walking
Rond-point / Piste cyclable Roundabout / Cycle path ' speed
Narrow or
Route a 1 chaussée Single carriageway road Width < 5 m or unknown 35 undetermined
width
Route & 1 chaussée Single carriageway road Width =2 5m 5.0 Standard road;
comfortable pace
3 : : Large road, good
Route a 2 chaussées Dual carriageway road — 5.0 s
walkability
Default speed for
Other (default) Other (default) — 3.0 unclassified
segments
s 40
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apping Workshop [ALES.

Assigned Walking Speeds Based on Segment Type and Width

Step 2 - Create a New Attribute Field and Implement Walking Speeds

if (nature == "Type autoroutier" || nature == "Bretelle") {
return 0;

}

if (nature == "Escalier" || nature == "Sentier") {
return 2;
Calculate Field if (nature == "Chemin" || nature == "Route empierrée" || nature == "Rond-point" ||
@  This tool modifies the Input Table nature == "Piste cyclable") {
Field Name (Existing or New) return 3.5;
Speed v @
Ad d f' I d H Expression Type . if (nature == "Route a 1 chaussée") {
a neW Ie N Arcade ] if (IsEmpty(largeur) || largeur < 5) {
Expression return 3.5;
the network layer to T yess
y - “ return 5;
Shape Acos) ’
- D Angle) }
store walking
it i if (nature == "Route & 2 chaussées") {
speeds (km/h) reum 5
Insel ® * J £ - =
= return 3;
if (nature == "Type autoroutier ture == "Bretelle") {
rrrrrr o;
}
if (nature == "Escalier A
2 Speed =
} - . ;
B i s ] ‘;i*F (nature == "Type autoroutier" || nature == "Bretelle") { A
Assign values based on e
rrrrrr 3.5; 3}
L [if (nature == "Escalier” || nature == "Sentier") {
segment type and g} return 2;
if (nature “"Route 3 2
Wldth uSIng IGN ! e 3 [if (nature == “Chemin" || nature == "Route empierrée” || nature == "Rond-point” || nature == "Piste cyclable") {
) return 3.5;

attributes (Sample SR

[if (nature ==

“"Route a 1 chaussée™) {

. 2 & ¢ (largeur) || largeur < 5) {
Arcade Expression ) e .5
} else {
return 5;

|3
h
[if (nature == “Route 3 2 chaussées") {
‘ return 5;
)
}r*eturn =i

e
£
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Assigned Walking Speeds Based on Segment Type and Width

Step 3 — Calculate Travel Time on Each Segment

Add a new field in
the network layer to
store Travel Time
(min)

0 if !\Walk Speed! == 0 else (\SHAPE_LENGTH! /
1000) / 'Walk_Speed! * 60

Compute travel time in Explanation
minutes for each segment
based on the segment’s
length and walking speed

e !SHAPE_LENGTH! is in meters
e !Walk_Speed! isinkm/h

e \We convert meters to kilometers, then hours to minutes

Formula (Fiel lculator —
ormula (Field Calculato e Ifthe speed is 0, the travel time is set to @ (non-walkable segment)
Python syntax)

42
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Recalculate and compare results.
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Main result used specifically for tsunami evacuation maps

e Time-optimised evacuation routes are identified in
order to facilitate the fastest evacuation from
starting points within the tsunami evacuation zone
toward a designed tsunami assembly point.

e In order to obtain this result, it is necessary to set up
the road network accordingly.

e The walking speed parameter must be set for each
network's edge, in order to accurately reflect the
impact of their physical characteristics (e.g. nature
and width) on walking speed.

44
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Output’s correction and data’s exploration

0,

[ Route Dissolve Planarize

Change routes orientation

v

Delete undesired routes

2

optional

Statistical summary

Add more suitable routes

n

Routes statistics
assembly points

Assembly points

Evacuation
routes

matthieu.peroche@univ-montp3 fr
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Output’s correction and data’s exploration
Routes
ObjectID
FacilitylD EEs
—>
Summarize
We can compute statistical summary IncidentID
(min, max and mean travel time ...) from
our routes layer and join the values for Evekiine Routes statistics assembly points Facilities
both assembly points and starting .
points. Clalioelle ObjectlD
o = —
FaciiyiD | FacilityD |
S Frequency | fj N : Frequency |
mean Tl Jolns | mean TT |
L) | minTT :
[ | maxTT :
46
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Output’s correction and data’s exploration

We can compute statistical summary (min, max and mean travel time

...) from our routes layer and join the values for both assembly points Statistical summary

and starting points. Number of routes
pointing to the
1. Open routes attribute table > Top ribbon > Table assembly point

2. Launch Summarize Statistics two time (Using both
FacilitylD and IncidentsID as grouping fields)

i Routes X giég Fields: Routfs #5 Routes_Statistics_assembly_points X FH Routes S

Field: fff] Add [ Calculate |Selection: Cgg Select By Attributes S Switch
Summary Statistics QUK ObjectiD * FacilitylD | FREQUENCY | MEAN_Travel_time MIN_Travel_time MAX_Travel_time
Input Table 111 1 17 4186947 2,576871 7,059947
\ Routes v J 22 2 4 3,914438 3,017675 4 435066
Qutput Table 3 |3 3 11 3,934841 2,852418 6,102557
‘ Routes_Statistics_assembly_points ‘ W 4 21 3.851036 0 5,339962
St Pk . 5 |5 5 73 8,150871 2,774964 14,919387
Field () {é} Statistic Type
omaii , 6 6 6 36 5,353824 0,596829 11,205201
| Travel_time v || Mean v
\ - | ] 7 |7 8 12 3,286643 1,529533 5,347311
| Travel_time v || Minimum v
1 Q7 a2
% iTravel_time = | P v 8 |8 9 12 2,940689 0,997663 4506502
‘ v = 9 |9 10 189 18,540014 1,757272 35,016253
|
Case Field n:;lj:@'
% | FacilitylD v

47
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GIS methodology Pping P ~
Output’s correction and data’s exploration
We can compute statistical summary (min, max and mean travel time
...) from our routes layer and join the values for both assembly points
and starting points.
on 0
= ‘,;:’:\‘ﬂ,—i/'. " /
1 o smemlat
egens . . NG & e v
1.  Open Facilities attribute table > Top ribbon > Table I 0.7
2. SelectJoin o7 ol
//
3. Join the Facilities and the facilities statistic table 5
. Symbol Upper value
using features Id as key values .
@) < 4,186947 N O
4. Do the same for the Incidents O = 6om9ss U
O b ~ ,.._-._L::'f:‘l'::if
£ 8150871 s
Add Join Add Join
e O < 10,575389
Input Table nput Table Sy
FEciIities Incidents O < 18,540014 Qm——‘r?\)/‘
Input Field Input Field
ObjectID ObjectID
Join Table Join Table

Routes_Statistics_assembly_points
Join Field

FacilitylD

v| Keep all input records

Index join fields

Routes_Statistics_starting_points
Join Field

IncidentID

v| Keep all input records

Index join fields

48
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Mapping Worksho %ty ~ VALERY,
GIS methodology Pping P T
Output’s correction and data’s exploration Geoprocessing - -
© Dissolve P

Problem:

One route is generated for each starting points, which result in a difficult to read

output

They must be dissolved into one feature using the fleld FaC|I|tyID as the key

1

ASS

A >

ey

> 53> bt > et

{ Py
i

&, R Uit T
e N [

\
9
AR e T

\
-

/

—
{v

The Pairwise Dissolve tool provides

Parameters Environments

Input Features
Routes
1, Output Feature Class
Routes_Dissolve
Dissolve Fields (v)
X | FacilitylD

Statistics Fields

Field (V) Statistic Type

v| Create multipart features

g Jn [ht\m

— s e ——4
/
jj (\'\'\-—4/ \
——
/
/

matthieu.peroche@univ-montp3.1r
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Output’s correction and data’s exploration

By merging feature based on a shared attributes, the dissolve tool can induce error in segments orientation.

In order to simplify the manual corrections easier, we need to split the dissolved routes with the planarize tool (Top ribbon >
Edit > Tools). Less manual splitting operation will be required

‘\ Z 1 ¥ Sy \ \ ) w\ { ) Y'/y/" \ \
= V) = T
// i ; ) ‘ - //V // f ' L ‘ b /V quify Features 2 v & X
// ¥ | ‘ ) // 4 p \ /_4_\'. ) © 131 Planarize
iA/ e | 7“/ ‘ - [( P \( ; kl_j Change the selection. v
/“ = 2 / “ ”‘ (S \\ -2 4 Routes_Dissolve3 (21)
/ EEq g 1
/ T \\\—— L el e o
\ /‘ /1(’&\\ | ' .
\ DR\
3 \‘ ‘/ - < ; l }: Cluster Tolerance :| 0,001 m
S R o
& e 5/ "
R I |
4
‘K,‘L, \
% _/‘r T7;
= . A/ |
- (
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Changing segment’s orientation is done manually. This step is also an opportunity to control the generated routes.
ﬂ Imagery Share Help Feature Layer Labeling Data Linear Referencing
v Status a2 | [a— . ¢ ]—1 Attributes , R —1
Two editing tools will be 2 settings | o & B oL X | T 9 Clear 4 | 1 | LD BE |m
s Snapping | Create Modify Delete | Select Move Annotation Edit Reshape Merge Split
needed : 2 v @3 Zoom To Vertices .
. [/ Snapping Features [ Selection [ Tools [
e Split
e Edit vertices
| ,'( M Value
-+ Add Vertex
X Delete Vertex
2 w2 Move
; =, MoveTo
o Sp“t > o mradns B Reverse Direction
‘\ Edit Vertice> === Trim Before
o) T =e= Trim After
~r o f A\
a2 el 129
= | A‘\- 7— | I3 Cancel Ctrl+Delete
— < i 51
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Output’s correction and data’s exploration

Removing or adding evacuation routes segment is often necessary

All routes must be inspected in order to guarantee that:

1. Once a route has left the evacuation zone, it cannot pass through it
again.

2. Allow leaving the evacuation zone as quickly as possible.

3. Allow to get away from coast as quickly as possible.

Field inspection can be organized during
tsunami exercices (tsunami walk), recruiting
scholars, students, general public ...

+  Vérification des temps d’acces

+  Difficultés pratiques liées au terrain

52
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Other result useful for tsunami evacuation planning

e Evacuation flow zones for each tsunami assembly
points can be identified once the network analysis
has been conducted.

e The grid from which the starting points are derived
allow a clear representation of the evacuation flow
zone for the stakeholders.

e This grid is the basis upon which additionals
geo-indicators will be built on, in order to provide
meaningful insights to help the decision-making
process.

Evacuation flow zone for each assembly points
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Other result useful for tsunami evacuation planning

e This cartographic result shows the time required to reach
a refuge site on foot from each grid of the territory. It
shows the areas where these times are longest, and
therefore the sectors most at risk in the event of a tsunami.

e Set against the estimated time of arrival of the wave, this
result reveals the risk hotspots. It guides planning choices:
adjusting routes, increasing or relocating refuge sites.

e In the most critical areas, targeted actions can reduce
travel times: lane openings, adapted equipment, better
signage. Depending on the seismic context and
topography, vertical evacuation solutions may also be
considered when horizontal evacuation is not sufficient.

Evacuation travel time to reach tsunami assembly point
(minutes)
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Other result useful for tsunami evacuation planning

e Data aggregation on the road network
can be conducted to visualize the spatial
distribution of evacuation flow

e Therefore, in order to wunderpin this
analysis, it is necessary to produce or
obtain data regarding the spatial
distribution of human population (e.g
number of residents, beach’s occupancy,
with seasonal or daily variation).

e This cross-analysis allow for representation
of theoretical number of people who are o
expected to use a specific evacuation route. I:’:“.::,:':
Example of a data aggregation on network segments. Based on the data
from this exercise, it shows a number of housing. 55
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Other result useful for tsunami evacuation planning

e Theoretical number of people expected on a
tsunami assembly point is most of the time
requested by the local authorities.

e The subsequent analysis provides support for the
production of this geo-indicator.

e This final result can be achieved for a worst case
scenario, or, depending on the available data, can be
conducted for multiples scenarios, e.g :

m Seasonal variation in the tourist population
(high and low saison)

m Day and night population variation on the
most exposed area (e.g beaches)

o SpeCiﬁC events (eg festival, ceremony, Sport Theoretical number of housing expected on each assembly
events ... point

56

Université Montpellier Paul Valéry - LAGAM Dr. Matthieu Péroche (matthieu.peroche@univ-montp3.fr) - Louis Monnie



mailto:matthieu.peroche@univ-montp3.fr

unesco

Intergovernmental
Oceanographic
Commission

Funded by 20
European Union 20
Humanitarian Aid

CoastWAVE 2.0 Project
IOC-UNESCO (eu b6 ecHO)

".'

21 United Nations Decade
of Ocean Science
30 for Sustainable Development

. r/ C//
AU N‘:/‘ ; ‘
il Z (f-' ;S —=
Dr. Matthieu Péroche
Louis Monnier
30 June - 4 July 2025
Contact : matthieu.peroche@univ-montp3.fr
4. LABORATOIRE /\
B ) DE GEOGRAPHIE ET DAMENAGEMENT ~ PAULZ ZRY
DE MONTPELLIER AL=Tws



— g — — -
3 0 O [] e LY, s

: "/C/
V|1 e ( //
AUL 0 0 JL RN =4 0~ N .

[ 2

T :
sune —asuy 2025 1] i 2 s —
CoastWAVE 2.0 Project M ol Mo
Lesson #4
IOC-UNESCO (tu b6 EcHO)

Graphical semiology and map
layout

Contact : matthieu.peroche@univ-montp3.fr

=¥, | ABORATOIRE T N\
') DE GEOGRAPHIE ET D'AMENAGEMENT — PAULZoy

unesco

,.n..'
&

Funded by 202 United Nations Decade

; f Ocean Sci ONTDPE] -
Intergovernmental European Union 2030 z)r S%Zalgin:l;?en gaevelopment DE MONTPELLIER \AMONTPE,LUER?’ 1

Oceanographic Humanitarian Aid
Commission



Coastwave 2.0 Evacuation

Lesson #4 | Graphical semiology and map layout Mapping Workshop

Lesson’s overview

Produce a set of easy-to-understand maps covering the entire study area

1. Theory 2. Practice

e Information displayed on an e Arcgis pro's layout composer

evacuation map
e Single map layout

e Symbolisation

e Map scale e Atlas/ Map series layout

matthieu.peroche@univ-montp3.1r
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Lesson #4 | Graphical semiology and map layout O s Wortanon

Diversity of designs in tsunami evacuation map

Lorn Se vrdn e Severs

Loma 00 wdn e viewed s

MAP SYMBOLS
[ Evacuste from This Ares gy School

B Outside the Mazord Area 9 Fire Station o 2 4 '
b e O Lt ey ‘
L scsstonRoute 52 Post Offce A‘%’ RSy
" ™~ = Bridge r's. ";'7-' 0
= 3 vicH
Manzanita-Nehalem ’ﬁf‘(‘ “BELLAVISTA
e

Wheeler - " i‘

After you feel an earthquake:
Move immediately inland
Follow evacuation route signs
Do not wait for an official

]
5 T P
; -
h S 2 v @r;uum EVACURTION MAP  ASTORI, OREGON =] =5,
EVACUATION oo e e

by of Emergency e Pt

wd " brochue
because The map s itended
Sor emnagericy response. ared shoukd ot be wied o ste 1wt placeing.

From Kurowski and al, 2011

Girres, |. F., Leone, F., Péroche, M., Gustave, G.
& Gherardi, M. (2018). Analysis of tsunami sgase

evacuation maps for a consensual

symbolization rules proposal. International

[ournal of Cartography

" the Ministro de Defensa (b).
From Girres and al, 2018
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Lesson #4

Graphical semiology and map layout

Coastwave 2.0 Evacuation ”p“‘ﬁﬁ.é \
Mapping Workshop VALER.S
Information displayed on evacuation map TSUNAMI el oy
Sswicprind L el g
Most tsunami evacuation maps include : Whealer = . e
After you feel an earthquake: .:_:.It— Nt : /l
0%
. ove Immediately Inian ~P5 x H M
® Haza rd / evacuatlon zone Fol'l‘nnn:lacua::n:l :zl‘ll:sl:ns MANZAN”A,E‘.";' "' P .EHALE .
Do not wait for an official ] = . ‘
e Safe zone L=y ng o .
Sign Post Banding ‘
e Assembly points (or areas) e H
] ) o EVACUATION /Bl I s N
e Evacuation guidance (general direction or B . —
evacuation routes) Tsunami Evacuation Map: Warrenton R\ )\3 //
B\
MAP SYMBOLS | . \'\?%’ )m %
ithi ' i i ol | N\ Ve %
Within this frame, differents choices can be made for : O - e——— — + ‘};’/ 3/
\{ @) Assembly Area - | N3)
. . \ ’ i City Hal, Poice & Fire Dept. ‘«\,// qQ
e Symbolisation N = il s s (;\/
\ Qe = Bridge = \ 7 [
e Color scheme P g ma | K
e Scale N/
:;J Ig/< : Qﬁileute.
e Textual informations e N\
e Basemap

From Kurowski and al, 2011

Olympic
National

7
&
2N
\ |oceanDR
\ LA PUSH RD
N N
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Coastwave 2.0 Evacuation 7
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Mapping Workshop

Differences in:
e Scale
e Color scheme

e Assembly
points/area symbol

e Infrastructure
information

e Terrain information

James Island

Quateata

SYMBOL KEY
] Tsunam: Hazard Zores
Outsice e Hazard Zones

-+ Evacuaton Routes

" Communty Center

©® Assomdiy Avea

& Medical Clinic

o Pclco Station 0 @
o9 Fre Staton

o 0.5 1 Wi
I ———

Tsunami Evacuation Map: Warrenton

Quileute

Reservation :
: Olympic

National
Park

P A

MAP SYMBOLS
Evacuate from this Area
Outside Hazard Area

= Evacuation Route

) Assembly Area

& City Hall, Police & Fire Dept.
#=4 Fire Station '.‘

Warrenton, {

== School Oregon

= Bridge

From Kurowski and al, 2011

matthieu.peroche@univ-montp3 fr
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Coastwave 2.0 Evacuation
Mapping Workshop

uNNERS\T'EL P
PRRLERY

N\ MONTEH!

Information displayed on evacuation map
From a scientific research project, the EXPLOIT project (2016-2018) in the

French West Indies proposed a cartographic chart for evacuation plans which, a
decade later, has become a standard in France.

.,..ft}ih'.\
St %

Dea] G
| :’1 a e
,.‘!«&. . ‘\@ﬁ =
| y
O ‘@@ («lu
bl :
::,'; -
1%,
.

Basse-Terre

EXPLOIT

matthieu.peroche@univ-montp3.1r

EVACTSU Mavyotte

Esri, © OpenStreetMap contri 6
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Lesson #4

1 1 oastwave 2.0 Evacuation SN
Graphical semiology and map layout Coastwave 20 Evacuation () 3

. Cosivg , Y
Mapping Workshop £ % VA&“:!‘

Information displayed on evacuation map

EVACTSU Mayotte
From a scientific research project, the EXPLOIT project (2016-2018) in the

French West Indies proposed a cartographic chart for evacuation plans which, a
decade later, has become a standard in France.

The strength of this standard has been based on an analysis of
s global best practices, its graphic consistency with ISO tsunami
o signage standards, and the fact that the plans have been tested
’.-. with local stakeholders and the population during exercise such as
e : CARRIBWAVE. \
EXPLOIT

matthieu.peroche@univ-montp3.1r
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Coastwave 2.0 Evacuati
Mapping Workshop %

Information displayed

on evacuation map

Layout

Map Canvas

Scale bar & north
arrow

Legend

Overview
map

' — —_— = : = —
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e = L A
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»
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o / e
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hl e =
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v
4 /< \\'
\' \+ " \
& 5
b /g
\’\ / Plage de Mogador
L % s ¥
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. Cagnes-sur-Mer TSUNAMI EVACUATION PLAN R Mairie Tom
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Coastwave 2.0 Evacuation

Mapping Workshop IR e
Information displayed on evacuation map
o0 oW s o 7950 10 ) oﬁl
Map produced by the LAGAM = e hso |
(Montpellier’'s geography and urban ¥ 0,‘.’"%"\ o \"T "—,r 1
planning laboratory) include : = )i o j__\ o [ =TT
—43'3930° 6’ » g ‘%'é /' '>\ ‘ P 4 r———- 7 ) 433930"—
i.’ 2 g 3 LaPinéde s tg.g: ( / /' 'A >—>-r""J ,J | —)_/
Graphical infomations ) K¢ 2\ /)\ ol \ rT\ / — .
PR e
e Safe zone e (,,\ 0 PARC /,\\ o) X~ o
E t. -y % e ” “\/A/\:’\‘\ \— >\ \> \’\’ < \> x /\v o Plage du Cros de Cagnes
e Evacuation zone Lu/\ii; A \ \\\ B \ \\\\\/i\ -
' “% \ N @ ‘ |
e Evacuation routes oo \ i\ \ \ A ) //-5 —
e Assembly points ‘( {/ \\ \ ¥\< o C i
/ s n XY
° P O I :{/ / ¢ / '3</ >‘/ Plage de la Serre
b a8 X
\v\ \r { \
Textual informations <
. \ > Zo Plage de Mogador
e Assembly points names N g s
J('/ /\/ 43°39'10"—
* Toponymy P PLAN D'EVACUATION TSUNAMI Zone s évacuer (danger) ol <5 VT s pont e
| {TFTS 4 5".»; — Cagnes-sur-Mer Iiz:\'c,a\:ﬁcufxcnawmiu N e W e Tomn it
| 2 - :g, . P =l ey -
" ’/ % pA\;l\ L, —> Htinéraire d'évacuation it 'FQ ;m;‘“
Y ERY, . ".‘ @ Terrain de pétanque s
W . h %" VA\- / ) 100 A.i@ llll m— Escalier Staf § s
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Coastwave 2.0 Evacuation
Mapping Workshop

Symbolisation

Graphic choices for symbols must allow for a clear and quick understanding of the map information.

e Simplicity and explicitness are key in symbols
choices, especially for the evacuation related
information displayed on a map.

e For symbols with multiples colors, they should be
chosen with a high contrast level.

e High-contrast color choices must take into account the
superimposition of other (surface) symbols.

e Transparency use is limited to evacuation zone and
safe zone in order to display the basemap with

elevation shading. (Ym//
)

Escalier

For Nice’s metropol, multiple ~Y ll
variations of the symbol evacuation /
route were proposed to represent IIRLE
underground sections, bridges and sousterrain. A\
staircases; y i

5 |

R g

- » » -
>

® 6 0 ©
@ O E | Girres and al, 2016

\

10
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: : Coastwave 2.0 Evacuation PAULZ
Lesson #4 | Graphical semiology and map layout Mapping Workshop WRLgRY.
Map scale
Scale must be chosen accordingly to match data’s accuracy and the purpose of the map :
e Information / sensibilisation map
e Decision making support
e Operational use ==
P 1:10 000 N e
e Field mission o i
/f_.\’r_‘i L
A | [ e / | oA ]
/ i E\ / e L 5 1:5 000
( 4 / .J((\. 7 / [ % F e
& { FA| | / 4 A
N DN / A ——
J { = \rs'—l i A 3 e \\-\ [/ i/ /.[\ \*\ : /
NN ‘ [ J
=2 B 4 T R ;‘:_5* y / } : 7 1 /""—"Z \ /
k\\ £ s _,{ \ 7 . |
X o ] \ / ) 3 ,
e ~—n \- / \ / o l“‘\vl
| BT e/ e
X 'X\Z—, [ /'/ ¢
- \/I,/ /‘/ /
| ]
)
. SRR :
1:20 000 i 11

matthieu.peroche@univ-montp3 fr



mailto:matthieu.peroche@univ-montp3.fr

Lesson #4

Graphical semiology and map layout

UN\VEF%/TEC’\

PA

Coastwave 2.0 Evacuation RY
VAL TPELLIER
N MOV

Mapping Workshop

Arcgis pro’s layout composer

Go to Top Ribbon > Insert > New Layout and select a page size (A3 landscape)

BEE@EO o By mB0@ ¥ Map & Atlas management==<"* | 2 “Map's fayout element Layout element  Louis- Universté Paul-Valéry Montpellier 3 iM. /@ 7 — =
Project Layout Insert Analysis View Imagery Share Help -
[j P :\ﬁ NewReport v (5] Import Map I}f‘ it E‘ “_:” & (?ectangle v Refresh Map Serie ;\5 0510 “E L_L ‘E‘ [ﬁ] A % A "4 Add v 4
New New L NewNotebook v i importLayout~ o o pyg New Mai Extent Indicatore Fies North Scale Legend Chat Table Additonall]] | @ & B & [l g mic | 9New” | g
Map ~ Layout~ g3 Toolbox ¥ &) Task v v Folder | Investigation f| Fram Grid v Series v Arow~ Barv v  Framev Framev Surrounds<f | ‘v % ® |5 Tetv f & import | ltemv
Project Knowledge Grap| Map Frames Map Surrounds Graphics and Text S Styles Favorites A
S =r Cv T I i — _ ] _ S8 Element v x
T [search o - B e o o e e T N e L o e L e o L e T o G e o e e ) e e e e e
=EER
Add a map to your canvas
Drawing Order
4 [BLayout
4 (V] 6P [E] Map Frame
» [E] Map
Content panel &
clect 2n elemen
:_:["J:?I Add Guides o X
Orientation
;. Horizontal Vertical Both
H Pl t
Set guides to frame your layout ‘m—
. . Offset from edge ~
Rigt click on the ruler > Set
L N p
multiples guides Moo
L I oK I | Cancel |
Map scale & Display zoom
>
| 1:46566 || s7% v -46,418, 301,718 e Element Geoproc.. CreateF.. Attribut.. Symbol.. Catalog 1 2

matthieu.peroche@univ-montp3 fr



mailto:matthieu.peroche@univ-montp3.fr

Lesson #4 | Graphical semiology and map layout o s viorianon

Arcgis pro’s layout composer s : =

H 0 50 00 50 200 250 300 350 400 450
_IlilllllllllllllllllllllllIIIlllIlIlllllllllllllllllllllllllIlllllllllllllli[ll[lllllllll

Set your map canvas extent : // T = .
1. Right click on your map > Activate (Q) / : }r“~ ; \_:,i """"" r’/ﬁ (Y
_ Al =] = bl - "/
2. Pan and set the scale with mouse [ // ilﬂ i 3 /Tj_/\
wheel or with the bottom ribbon. : I [t /)
3 4 ". = :‘
3. Click on Layout to return to layout | /-/ 4"‘\!\ . itﬁﬁ-‘\ﬁ
edition B i \ s
: ! /V'T’\‘. ¥ I/
Make sure that all the the evacuation - Ny TS
routes pointing to an assembly point are |- | \\\ / ,/
visible in the map extent. . |
: L
= /8 T
] ,-/
E = 13

matthieu.peroche@univ-montp3.1r



mailto:matthieu.peroche@univ-montp3.fr

Lesson #4

Graphical semiology and map layout

Coastwave 2.0 Evacuation
Mapping Workshop

UN!

PA

VALERY,
~ MON’

Single map layout -

Add the map’s legend

Legend model

Project Layout Insert Analysis View Imagery Share Help Legend
& NewReport v (4] Import Map 'li—:—l] 2 =k r:;:}‘ ﬁ I I%‘ W A % -
i . e . =1 5 Bxtent Indicat L= | - ® | A |
New New ° New Notebook v 15 Import Layout Connections Add New Map entihd : p North $ale |Legend| Chart Table Additional = S B
Map v Layout~ g2 Toolbox v @] Task v v Folder Investigation Frame~ Grid v Series v Arrowv Warv v | Framev Frame~ Surrounds v Eh s Q @ <
Project Knowledge Graph Map Frames Allv Graphics and Text
Contents v X Map Layout X
r i 0 50 100 150 200 250 40 450
earch v _I=[I1II\II\IIIIWIIWIIWIIII!II!I!IIIKIIIIIIIIIIIIIIIIIIII [IIII.I\II\II\|IJ|
? ‘ Search L ‘ — _l |
=N I
= = ‘D_ Legendls | Legend_...
Drawing Order elements gl Legends
4 Layout 1
Ai
4|v| Legend [l :
I,, d g I i Legend 3
assembly_points H
v| o= evacuation_route_2 = [l
| o— evacuation_zone_land_cut_work... & 1 Legend5 Legend 6
\21 o— safe_zone_cut_work_area H
|w] 5= OpenStreetMap I
4 |v| &5 |[E]] Map Frame 7
4 E\ Map
4 [v] assembly_points
@ Assembly point
4 || evacuation_route_2
= Evacuation route
4[] evacuation_zone_land_cut_work_ar...
Tsunami evacuation zone (Elev....
b |v| safe_zone_cut_work_area
[v] OpenStreetMap
> @  Assembly point =
= —» Evacustion route
1 Tsunami evacuation zone (Elev. <Sm)
| Tsunami safe zone (Eev. >5m) r
= {3

=

ﬁ ¢% Add v i
Dynamic Go Neow= Add
Textv , Item v i
&2 Import em Legend's propel’tles
— oo =
Element b
Legend
Legend + Text Symbol
= ™
EE ] |
Options
v General
Name |Legend
[v] Visible
| Locked
v Legend
Map frame Map Frame
Title Show
iLegend

> Legend Items

v Synchronize with map
| Layer visibility
["] Layer order
|v] New layer

[/| Reference scale

matthieu.peroche@univ-montp3 fr
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Coastwave 2.0 Evacuation

Mapping Workshop

PELLIER

Single map layout

You can customize legend's behavior and legend’s appearance either
at a global level or at element’s level.

Access the legend’s properties panel directly in the layout or in the
Contents panel through 4 menus

Right click > Properties General text symbol (font type,

size, color, decoration ....)

. e Map connection
e Title

=V =] e Layers orders synchronisation
with the map

e Automatic column and font size adjustment
e Word wrapping
e Spacing between legend elements

Element
Legend
Tegend  ~ | Text Symbol
55
Options
v General
Name Legend
v Visik)le
| Loc
v Legend
Map frame Map Frame
Title | Sho
Legen

v Legend ltems

/ e Border

» e Background
e Shadow
G e Position

Show properties...

| Sync fonts when adding items

v Synchronize with map

| Layer visibility
| Layer order
| New layer

v| Reference scale

matthieu.peroche@univ-montp3 fr
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Lesson #4 | Graphical semiology and map layout Mapping Workshop WRigeY
Single map layout Element X
. r . (@) [multiple items]
Appearance can be changed for a specific elements, or multiple ©
Option 1 : VShowtv
Select either one, multiple or all legend’s element in content pane > (| Layer name
Right click > Properties Text | o Headings
. elen_‘ent's lv| Label (or layer name)
Option 2 (for all legend elements) display | ~ "
. . . option i e
In the legend’s properties panel > Legend items > Show properties “iipe
Item | |
| Default |
assembly_points| Layer's name Display
order v Arrangement |
Patch Qlassembly_}wintsl Label (or layer's name by default) [Patch | Label | Description "
Keep in single column
evacuation_route_2 v Sizing
T 2 Symbol size |  Patch width | 24pt 5
X Patch height | A
evacuation_zone_land_cut_work_area izl -
evacuation_zone_land_cut_work_area v Feature Display Options
Safe zone cut Work area || Only show features visible in the map extent
~ safe_zone_cut_work_area il
B B - a > Indents
16
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1 1 Coastwave 2.0 Evacuation
Lesson #4 | Graphical semiology and map layout Mapping Workshop
Single map IaYOUt Symbology - assembly_points v X
| | BB 5T 4 =
Element labels can be set in the symbology menu of the corresponding o0 -
Iayer. Primary symbology
e |Ifnolabelis set, the layer's name is displayer by default. Single Symbol
e Description can also be shown in the legend. Svmbol o
Label Assembly Points

Contents panel > Map Frame > Right click on the layer > Symbology

Description
Change the appearance of your legend in order to match this layout : 0 Assembly point
1. Set the label for each layer )
2. Set a bigger patch size for every legend’s elements >=  Evacuation route
3. Set the legend’s spacing Tsunami evacuation zone (Elev. <5m)
You can save your legend’s style or any element’s style to Tsunami safe zone (Elev. >5m)

use it in another project or to use it by default :

Contents panel > Right click on Legend > Save to style

matthieu.peroche@univ-montp3 fr
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1 1 Coastwave 2.0 Evacuation PA
Lesson #4 | Graphical semiology and map layout Mapping Workshop \RLgRY.
Element v i
Single map layout e By
Scale Bar + Text Symbol
. > P / ‘
Like the legend, the north arrow and scale bar are connected to a map frame. They adapt e
dynamically to changes in the map's scale or orientation, and fitting strategies can therefore B
be used to determine how these elements respond to changes. e ;
Numerical scale can be added via Top Ribbon > Dynamic text o
Divisions 2:2
Add the north arrow and scale bar to the layout to match the layout below. Align these e 52
o Show one division before zero
two elements with each other and the page. S
Frequency Divisions E
1. In the Scale Bar Properties panel, | Poston  |[Mhovebwr :
Set the map unit in meter and Change Rounding Number of decimal places 2 vv
the Iabel pOSition Use fractional characters
| Show thousands separators
2. Set the division value to 250 N o
3. Change marks frequency and Offet 65t 2
rec!uce the subdivision’s mark Division numbers Symbol Aa
helght v Marks
Frequency Divisions and all subdivisions v
Try out the different fitting m s :
strategies available and adjust the : fength 7ot
i | I | I \ I | I | Mapsunit
map scale to see how the scale Symmbiol =
bar reaCtS. \ Subdivisions
/ Length 4 pt
Division mark  Sybdivision mark 18
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Lesson #4 | Graphical semiology and map layout o s viorianon

Single map layout

Overview map are used to display main map’s context. The main map’s extent is often shown with a shape marker.

Since the overview map’s frame is smaller, we need to create a map with less layers in order to ensure readability
AL @ o.criew meo x SIERN

1. Top ribbon > New Map

2. Rename it in Overview map in the Contents
panel

3. Choose a minimalistic basemap
Top ribbon > Map > Basemap

4. Add Cannes administrative boundaries and
the evacuation zone layers

b .

19
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Coastwave 2.0 Evacuation
Mapping Workshop

Single map layout

Map Frame

1. Go back to the Layout tab

A

Map

2. C(Click on Map Frame and choose the

overview map

Frame~v

oy
'
.

i« Rectangle ~

Extent Indicator v

Map

3. Add it to your layout

| Grid v

4. Inthe Extent indicator option, choose Map
Frame

5. Setthe overview map extent and scale

6. In the Contents panel, select the Extent —
Indicators > right click > Properties

7. Customize the extent indicator to make it
stand out

Drawing Order
4 Layout
4 [v| &7 [EJ Map Frame 1

4 Bxtent Indicators

Series v

Map Frames

Esri, TomTom, ;arml:n, EEﬁ/NASA,

— USGS
-

v‘@ Extent of Map Frame

matthieu.peroche@univ-montp3 fr

20


mailto:matthieu.peroche@univ-montp3.fr

UNIVERSITE

Lesson #4 | Graphical semiology and map layout e Fieiahon PRRLERY

Single map layout

Labels are text elements used to display an attribute’s value for each layer’s feature. Assembly point name must be labelled on the
evacuation map.

Proje Layout Insert Analysis Vie Imagery Share Help Feature Layer Labeling Data
4 ; Vl.ass Class 1 |'Sar SQL Query § =5 In Beyond =7<l\'lone> | s = = [ Miriaa o v| 15pt | A A
/| Label Features In This Class g':‘ Out Beyond <None> | \ / v T
Label : b— - etiquette_r... etiquette etiqutte [ Bold Italic . ]- <
ield | nom_p v | k] Expression Clear Limits + rappel run_up 7| ek L
abayer Label Clacs Visibility Range Text Symbol I [
. Label Class - assembly_points v. 1 5 Label Class - assembly_points v X
In the Contents panel, select the Assembly point Class 1 = Class 1 =

layer.
Top ribbon > Labelling

In the Label Class menu> Field,
assembly point name’s field (nom_p)

select the

Activate labelling with Label in the Layer menu

Customize label's appearance and position by
expanding the Text Symbol menu

Advanced position parameters are available to set

preferred placement, display order and label’s _> >

fitting strategies (world wrap, abbreviation field,
number of lines ....)

Class v+ Symbol Position

)

9 =
= =

v Placement

e;EI Best position

Preferred offset

Maximum offset

Measure offset from

Zones

4 7 [1]
1"l'x
6 N0 - E
=
8] 5

(20 Z|[points ~

:100,0 X ;Percent -

|simplified symbol

Class v Symbol Position

=

|

JInb-

v Stack
v| Stack label

Horizontal alignment

Stacking separators

space

v| Remove leading and trailing separators

Maximum number of lines
Minimum characters per line

Maximum characters per line

> Reduce size

> Abbreviate

> Key number

> Strategy order

matthieu.peroche@univ-montp3 fr

|Choose best

| Visible
Forced split
V| Split after

| Visible

| Forced split
V| Split after

|50
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1 1 Coastwave 2.0 Evacuation
Lesson #4 | Graphical semiology and map layout Manping Workehop
Single map layout N == T T e
\~\\ ‘;‘\ 1o : & ; = ad,dllf"j'
At this point, almost all the elements S AN e sl
. . . L N 9
synchronized with our main map are 3 X. i /
T it N i.;. .‘)':
set up. ) ? Caemd T e\
. A
Al[- { N Ruct Breuss =
[ = ;Y\
\ . Add a title to our map and 1 [l AN
) logo (1_Original_data folder) in / Ill N
the layout's bottom ribbon _ ’%_ - SR
N ol —
\ ‘/../r‘\\’\ ! ]
\ . N e 8
N/ TS
Using ESRI’s basemap 3 \»\\»\ I8
automatically add credits in our [
map frame. L
O W
Add a Dynamic text > Service I”5
Layer Credits in order to control 4
their position and style
’/} I ,--\ TSUNAMI EVACUATION MAP Q  Assembly point
L Cannes —»  Evacuation route
r TN —7 Tsunami evacuation zone (Elev. <5m)
[Z/ ‘le/ A Tsunami safe zone (Elev. >5m)
B, 0 290 580 m
= ' ' 22
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Lesson #4 Graphical semiology and map layout Coastwave 2.0 Evacuation

UNNERsné

V4
PRALERY
N\ MON’

Mapping Workshop

Atlas / Map series layout

Atlas (QGIS) or Map series (ArcGIS) are
automatically generated series of pages from a
single layout, with each page showing a different
extent.

Dynamic elements such as data table, chart or
dynamic text can be added to the layout and will be
updated for each pages.

The map series extents can be set :
e From layer’s features geometry (spatial)
e From bookmarks (spatial)

e From a set of layers (thematic)

As part of the EVACTSU - Nice Cote d’Azur project, 76 tsunami
evacuation maps were generated using maps series tool.

S A A S

- N = My N eI
s | - P > ‘
— I & QIE
X £ | ! i
s, _“ . * v .
..~’-} % \ p: s o
'Q”,u_a!_ R i | = 1 { g
= s . 0 ” 4 . Ja i
e X S\ ¥ . > (Y
~ METROPOLE TSU N , S o Ty —— o
.\ NicE cOTE DATUR N w 3 iy ] —————— LT A
T Actwce oc stcumrt / = : i . ek | 4
— — — — \*._ 53 ’
& =2 = 4
)
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Lesson #4 | Graphical semiology and map layout o s viorianon

Atlas / Map series layout

Map series extents will be set up from an index layer : map_series_extent (1_Original_data) :

Using a index layer to set the extents allows
to use fields to :

(’)
- Set a name for each extent, which can S
i | S S TR W TN w
be accessed via dynamic text. = SN o >

in, A : o
- . ) e ~ | fe?
- Control the order in which the page will » \/;k:"if,\
be generated g i
v
- Group the pages based on field’s value >4

- Set custom scale for each extent

This layer can be built manually or ol
automatically generated with build-in tools e i
when working on larger area :

e Grid Index Features (Creates a grid to = ﬁf)”
cover an extent)

e Strip Map Index Features (Creates
polygons along a linear features e.g :

coastline) 24
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Lesson #4 | Graphical semiology and map layout

Coastwave 2.0 Evacuation

UNIVERSITE

PAULS
Mapping Workshop "\A»‘ABE,%‘“

Atlas / Map series layout

Index layer’s fields

Each entity must be named after a known location
e Neighborhood

e Landmark (airport, plaza)

e Natural feature (cap, island)

A numerical field can be added to set the map scale
for each extent.

When working with multiple municipalities, a
dedicated field should be added to group the map
series pages on municipalities name.

Field: & Add [E] Calculate  Selection: g Select By Attributes

FID Shape*
110 Polygon
2|1 Polygon
3|2 Polygon
4|3 Polygon
5|4 Polygon
6|5 Polygon
7|6 Polygon

8|7 Polygon

9 8 Polygon

Id

0

0

o

Nom

de la Gare de marchandises

de I'Aéroport de Cannes Mandelieu

du Vieux port

de la Croisette

de la Pointe de la Croisette

de I'lle Saint-Honorat

de l'lle Sainte-Marguerite - Partie Ouest

de I'lle Sainte-Marguerite - Partie Est

du boulevard du Midi Est

Click to add new row.

2y Switch

Nomindex

Gare de marchandises

Aéroport de Cannes Mandelieu
Vieux port

La Croisette

La Pointe de la Croisette

Lile Saint-Honorat

L'ile Sainte-Marguerite - Partie Ou...
Lile Sainte-Marguerite - Partie Est

Boulevard du Midi Est

25
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1 1 Coastwave 2.0 Evacuation PAUL~
Lesson #4 | Graphical semiology and map layout Mapping Workshop WRLgRY.
Atlas / Map series layout kit Gl
General Enable @D Help with map series
Metadata -
Activate Map Series from the Layout tab or Layout’s Page Setup @ g:?itnela series of pages that span a range of map extents.
properties in the content panel. o= . wlndibdtiaper
Map frame Map Frame ~
Layer B maps_series_extent :v
1. Choose the map’'s frame to which the map __————m™" .
series will apply. S T
2. Select the Index layer —_—
v Optional Fields
3. Select the name and sort fields e ke
Page Number <None>
First Page 1
The map extent can be set in a variety of ways : Rotation <None>
e By setting a margin around index feature's el )
geometries. o
e With constant scale for all map series pages. Mugnsae L1 L ]Pacent-
Round up scale to nearest | 500
e Dynamically from each feature using a scale field Center ant Miiotain Scle
Use Scale From Field
Since the polygons of the index layers are not all
the same size, a dynamic map extent setting must Clip to index festure
be chosen.
| OK | Cancel | 26
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Lesson #4 | Graphical semiology and map layout

Coastwave 2.0 Evacuation
Mapping Workshop

Atlas / Map series layout

Once a map series is activated, you can select wich page will be displayed on your the page's layout.

Contents panel > Select List Map Series Pages

Contents v I X

Search L v

2
The index layer doesn’t require to L —
be displayed in order for the map & :%? g e

series to be activated ﬂ

=EEBEE

Map Series Pages

Al

4 l_l[—r"f"u Layout

Gare de marchandises

W L o~ O W B W

Aéroport de Cannes Mandelieu
Vieux port

La Croisette

La Pointe de la Croisette

L'ile Saint-Honorat

L'ile Sainte-Marguerite - Partie Quest
L'ile Sainte-Marguerite - Partie Est

Boulevard du Midi Est
27
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L #4 | Graphical semiology and map layout o ameing Workehan PRLERY
esson p gy p y Mapping Workshop VALES.=
Atlas / Map series layout
Map series allow to set up dynamic text elements to display layer, project or -
layout's specific information, i.g : 5770672025 1558 o A
e Attribute table Ly
° Fi e | d Va | u e Date Exported Date Printed ni;z:jcia’.:'asmdam
Title Layout
¢ AUthor / Date / Metadata E] A a4 A Name Service Layer Credits Title
Y Sca Ie N Layout Map data © Layout
.A ) ¢ A,:I E] ,-“‘u‘n oA ; OpenStreetMap
= 57 = Dynamic Moo Seri
& Y { ‘ \ o = TEXt & ap Series
To insert Dynamic text : . Lo Sote-Marguere - 7o Poge 7o
Graphics and Text IS Partie Ouest '
Layout tab > Top ribbon > Dynamic Text Page Index Attribute
F Project
V - Ad d t h I t . ge‘ S;:i;!i(_’:g:\:s\ﬁ?_r?rqfsfs ge‘ f(?:i;g_egg»a;a?‘?_ s:rqists gé?;ci;v];gl:f: 01_Projets
e p a g € name on y0 ur ayo ut. \COASTWAVE 2\Workshap \COASTWAVE 2\Workshop \COASTWAVE 2\Workshop
Folder Name Path
D:\Google_Drive\01_Projets Lesson 4 D:\Google_Drive\0O1_Projets
\COASTWAVE 2\Workshop \COASTWAVE 2\ Workshop
. Date Saved
TSUNAMI EVACUATION MAP @  Assembly point 26/06/2025 13:47
Cannes —>- Evacuation route .
- - " Table Attribute
Page Name: La Pointe de la Croisette Tsunami evacuation zone (Elev. <5m) Value Distinct Values
N Show the values separated Show distinct values
Tsunami safe zone (Elev. >5m) by delimiter. : sepamatec by delimiter.
Table Statistics
0 290 580 m Cf)untl . Dlistin('t Count' N'uIICc:unt ,
Show the number of rows. Show the number of rows Show the number of rows v

28
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1 1 Coastwave 2.0 Evacuation
Lesson #4 | Graphical semiology and map layout Manming Workehon
Atlas / Map series layout
Element vk s
You can combine static and dynamic text within one text element. Text 1
Dynamic Text preset can be edited : AR R IEM SHO0)
Select your dynamic text element > Right click > Properties =Rz
Options
v General
1. Remove the static text “Page Name:” and e —
keep only the “name” tag v} Vesie
Locked
v Text_
S, S, elp with dynamic tex
2. Choose another pertinent dynamic text i @ Eeervemeie)
element to add to your layout PageName: | name |
The size of the dynamic text element will be adjusted S
based on the length of the page name, which may Gobe (12
result in it overlapping with other layout elements. _ a e
Column Gap 1,7639 mm
Margin Omm [
29
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Graphical semiology and map layout O apping Workehop @

Atlas / Map series

layout

Result :

TSUNAMI EVACUATION MAP

Cannes 5
Assembly point
La Pointe de la Croisette ° R
—>- Evacuation route
Tsunami evacuation zone (Elev. <5m)

| Tsunami safe zone (Elev. >5m)

30
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Lesson #4 | Graphical semiology and map layout comtmave0suacuation (1) iy

Atlas / Map series

layout

In many cases, basemaps
provided by ESRI doesn't display

all the information needed.

= Cultural / Political /

Administrative basemap

doesn’t include terrain

information
TSUNAMI EVACUATION MAP ‘
v.Cannes i @ Assembly point
ieux por )
Basemap : OpenStreetMap N —>- Evacationroute
Tsunami evacuation zone (Elev. <5m)
Qb. b é S— | Tsunami safe zone (Elev. =5m)
el ] ot oy 31
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Lesson #4 | Graphical semiology and map layout O s Wortanon

Atlas / Map series %?a

layout

In many cases, basemap

provided by ESRI doesn't \\l \\_ ot }

acﬂﬂ e
Reynsido Hahn

provide all the information

A% ’z z
needed. . \ 3

<sBoulevard dusdid
—")

= Terrain basemap doesn't
include buildings or landmark.
At the scale of our evacuation

plans, only the most important \..,.

sections of the road network are

. TSUNAMI EVACUATION MAP
d IS p | aye d . Cannes @ Assembly point
/ Vieux port .
N —>-  Evacuation route
. . . Tsunami evacuation zone (Elev. <5m)
Basemap : Terrain with labels e B unamisate zone Eev. 5
> S 0 225 450m
e S S S SR E SR S S S| 29
Bourtas Exi Moy, Aitus DS USGS NGA NASA CHUR, 1 Rotvtaon, NGEAS, ALS OF NWA Gaxiwtiaywise, Rimesbwstan GSA Geobnd FEA, ivveny sdMeGis L., -’ d
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Lesson #4

Graphical semiology and map layout

Coastwave 2.0 Evacuation
Mapping Workshop

UNIVERSITE

| W4
PARLERY
N MON’

Atlas / Map series layout

Terrain elevation must be displayed on tsunami evacuation map. The most commons ways to provide this information are contour

lines and hillshade.

Arcgis don't allow to add multiple basemap on a single map,
but the tiles or imagery layers used in the basemaps can be

imported as standalone layer, allowing to compose your own

basemap.

In your map’s tab > Top ribbon > Map > Add Data > Data

E1E =< & Add Graphics Layer

[
Basemap Add
v Data v

In the Add Data window, select Living atlas and search for

“Hillshade”

Add Data

O

(j‘ ’!" D v Living Atlas v Search Results for 'Hillshade® v v " 1= 57 | Hillshade

Organize v New ltem v
4 Project

&l Databases

» Folders
4 % Portal

& My Content

My Favorites
% My Groups
' My Organization

ArcGIS Opline

Oy Living Atlas

L] Computer

Favorites

U

A

Title

>@{(

X

World Hillshade

ﬁﬂﬂﬂﬂﬂﬁﬂ[l&?ﬁﬁ&?ﬂiﬂﬁ&?ﬁﬂﬁﬁ%’ﬁﬁiﬁlﬁ?

Terrain - Elevation Tinted Hillshade
Terrain - Multi-Directional Hillshade
World Hillshade (WGS84)

Terrain - Hillshade

AHN3 50cm maaiveld - Hillshade
World Hillshade (Dark)

AHNZ 50cm ongefilterd - Hillshade
Terrain - Dark Multi-Directional Hillshade
GB Hillshade

TopoBathy - Elevation Tinted Hillshade
NZ DSM Hillshade

Aotearoa New Zealand Hillshade
AHN2 50cm maaiveld - Hillshade

AHN3 50cm ongefilterd - Hillshade

AHN3 5m - Hillshade
AHN2 5m - Hillshade
<
Find more items..
Name | World Hilishade | Default

matthieu.peroche@univ-montp3 fr
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Lesson #4 | Graphical semiology and map layout constmave 20 ecinton (o) "Ry

Atlas / Map series layout

In order to display both OpenstreetMap basemap and the World Hillshade tile layer, transparency and / or blending mode
should be adjusted.

Transparency | 0,0 %

Select the World Hillshade layer > Top ribbon > Tile Layer > Effects ¥ LayerBlend |Multiply
\0 Feature Blend

Effects

<

“4

Normal

34
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Lesson #4 | Graphical semiology and map layout constmave 20 ecinton (o) "Ry

Atlas / Map series layout

In order to display both OpenstreetMap basemap and the World Hillshade tile layer, transparency and / or blending mode
should be adjusted.

Transparency | 0,0 %
Select the World Hillshade layer > Top ribbon > Tile Layer > Effects B LayerBlend | Multiply ’
@ Feature Blend |Normal

Effects

<

35
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1 1 oastwave 2.0 Evacuation wll O\
Lesson #4 | Graphical semiology and map layout coastvave 20 cuacuation (L) giay

Atlas / Map series layout

One of the map extent need a layout set on portrait mode

. (‘OAA l © o /
o 8 T voce AT N s
v - -0 1L Yo —
() X =4 1‘%\ < o'r
o)

/515‘/ 7

v ©
\/Y
\\
(4
[
o
‘
R\

N
e

&;

2

AN
e

How would you solve this problem ?

36
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Lesson #4

Graphical semiology and map layout

Coastwave 2.0 Evacuation

Atlas / Map series layout

[

==y

Expo-rt
Layout ~
Layout tab > Top ribbon > Share > Export Layout

O

Exporting a map series :

Export Layout @ v
Layout

Properties Security Accessibility Map Series

v File

File Type

PDF

Name

D:\Google_Drive\01_Projets\COASTWAVE 2\Workshop SIG\SIG\Lesson
Clip to graphics extent

Remove layout background

v| Output as image

The Properties menu allows you to set the file format,

export resolution and destination folder.

©

The Map Series menu allows you to choose which
pages will be exported, and whether they will be

exported as independent files or as a single file.

Image compression [JPEG
Quality

Low

Max
v’| Compress vector graphics

¥ Resolution

Vector resolution
150 | DPI

Raster resample

Best Normal
Ratio 1: T 150, DPI

v Fonts

v PDF Settings

v| Export georeference information

Layers and attributes

Save Preset | | Export

. Y
Mapping Workshop VALERY,
Export Layout @ v X

Layout

Properties Security Accessibility Map Series
v Pages

®) All (9 pages)

Current (page 3)

Page range (for example: "1, 3, 5-12"):

Vv Files

Files

Single File [-]

Multiple Files (Page name as suffix)

Multiple Files (Page number as suffix)
Single File

matthieu.peroche@univ-montp3 fr
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Lesson #4 | Graphical semiology and map layout o Eimmicanon

Atlas / Map series layout

MAP
Q  Assembly point
- Evmcustion sute
Tuarwent evacusticn 320e e <Sm)

Cannes
vard du Midi Est
A
£

Université Montpellier Paul Valéry - LAGAM Dr. Matthieu Péroche (matthieu.peroche@univ-montp3.fr) - Louis Monnier
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Lesson #5

Dyn dm IC Ca rtogra p hy = Support for evacuation map diffusion

Lesson’s overview

Create a web map using Arcgis online tools
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11
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You are here
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Lesson #5 Dyn am |C Cd rtog Fa p hy = Support for evacuation map diffusion coasm,(,?;’;pzifgﬁ‘,’\?ocriiﬁg:

Arcgis Online is ESRI's cloud GIS platform. It's fully integrated in
ESRI's software ecosystem and provides all the necessary tools /
services, from spatial analysis to content publishing :

e Upload geospatial & non-spatial data

e Access to your organization’s content or community’'s content
e Publish map and application

e Perform spatial analysis

e Connected with Arcgis Pro Desktop

e Collaborative work

matthieu.peroche@univ-montp3 fr
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Coastwave 2.0 Evacuation % = /"\

Lesson #5 Dyn am IC Cd rtOgra p hy = Support for evacuation map diffusion Mapping Workshop € %

Louis MONNIER

Accueil Bibliothéque

ArcGIS Online

Web interface for:

Data’s management

W b IVERSTE ° o, 7 V4 -
=>map e Université Paul-Valéry Montpellier 3

5

Web app

Collaborative work
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Lesson #5

1 Coastwave 2.0 Evacuation
Dyn adMmicC Ca rtog Fa p hy = Support for evacuation map diffusion Mapping Workshop

umw.@

PA

VALERY,
N\ MON’

Organization’s library

ArcGIS Online

Accueil Bibliothéque Carte Scéne Groupes Contenu Organisation O\ Q iee

oes Louis MONNIER

louis.monnier_UM3

Bibliotheque de Université Paul-Valéry Montpellier 3

Q  Rechercher

1-60, total : 7549 = Pertinence

Filtres

v

v

>

Type d'élément
Maps

Layers

Scenes

Apps

Developer credentials

Les migrations d'escargots depuis 10 000 ans POSTFIRE Plaques tectoniques
Tools dans le sud de la France 12 nov. 2024 26 janv. 2023

24 janv. 2018
Files

Afficher Ouvrir dans Map Viewer Quvrir dans Map Viewer

Styles
Notebooks
Insights

Data stores

Catégories
Tendance
Fonds de carte . < i S
PB2002_boundaries Votre département en 1905 Cartographie des temples protestants Occitanie
11 dée. 2020 14 juin 2021 Est_ WFL1
Imagerie
magerie 25 sept. 2023
Limites = g X 3 X
Ouvrir dans Map Viewer Afficher Ouvrir dans Map Viewer
Données démographiques
A)ETAPE 1: Enregistromont intornet (code d'activation + DVD )
installation)
Infrastructure 1180 ceenacter & ka page

Envicannement M oeri
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Lesson #5

Dyn dm iC Ca rtogra p hy = Support for evacuation map diffusion

Coastwave 2.0 Evacuation
Mapping Workshop

UNNE@

PA!

VALERY,

Work group management

ArcGIS Online

Accueil Bibliothéque Carte

Groupes

Scéne Groupes Contenu

Organisation

Mes groupes Groupes 2 l'affiche

e |1 i

Louis MONNIER

louis.monnier_UM3

Groupes de mon organisation

+ Créer un groupe

Filtres

Afficher uniquement les
groupes comportant de

nouvelles demandes a»

d'appartenance
v Propriétaire
louis.monnier_UM3

Un autre membre de
l'organisation

Un autre utilisateur hors de
l'organisation

Les membres actuels
proviennent de

Mon organisation uniquement

Une autre

ganisation

Parameétre d'appartenance au
groupe

Mon orga

ation uniquement
Organisations partenaires
N'importe quelle organisation
v Groupes spéciaux
Open Data

Mise & jour p

Distribués

Q

1-9, total : 9

EVACTSU Nice Céte d'Azur

Derniére mise a jour : 6 juin 2025

LM Louis MONNIER

EVACTSU_NICE_STAGE

Derniére mise a jour : 14 mai 2024

MP  Matthieu PEROCHE

GCRN 2023 PROJET SNCF

@ Visible par : Membres du groupe

@ Visible par : Membres du groupe /& Mise a jour partagée

G Projet SNCF du Master GCRN 2023-2024

Derniére mise 3 jour : 1 oct. 2023
MP  Matthieu PEROCHE

GCRN 2023 PROJET SO-Il
G Projet du groupe SO-Il 2023/2024

Derniére mise a jour : 1 oct. 2023

MP  Matthieu PEROCHE

R/ & 5 - -
», Derniére mise  jour : 5 mars 2021

@ Visible par : Membres du groupe /& Mise a jour partagée

@ Visible par : Membres du groupe /& Mise a jour partagée

(" LAGAM
;o % Groupe des membres du Laboratoire de Géographie-Aménagement de Montpellier

{4 Visible par : Organisation

Titre

all

Apercu

Apercu

Apercu

Apercu
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Coastwave 2.0 Evacuation
Mapping Workshop

UNNE@

PA!

VALERY,

Upload, configuration and authorisation management for sharing.

ArcGIS Online

Accueil Bibliothéque Carte

Scene

Groupes Contenu

Mes contenus

Organisation

Mes favoris

Mes groupes

Mon organisation

Louis MONNIER

louis.monnier_UM3

Living Atlas

Contenu
@ Nouvel élément | 88 Créer une application Q f
[ | 1-60, total : 197
Dossiers &
Titre -
A 5 — Se préparer face au risque tsunami EVACTSU
' Nice Céte d'Azur
B2 Tout mon contenu
[] carte_1_storymap_sources
{ louis.monnier_UM3
. ) ) O Zone_Evacuation_Tsunami_Terre_TASOMA _
5 EVACTSU Données 09_2024 il ESPG3857
£ EVACTSU Planche Commune — Zone_Evacuation_Tsunami_Terre_TASOMA _
— ESPG3857
3 Groupe NESTES Louis
[7] Cap_d_Ail_plans_assembles_index
3 Projet SNCF m2 GCRN Louis
£ Story_map_SNCF [7] Eze_plans_assembles_index
StoryM: EVACTSU u | —
8’ storyMap s [ Beaulieu_sur_Mer_plans_assembles_index
5 Survey-Enquéte sans titre
0 Saint_Jean_Cap_Ferrat_plans_assembles_in
TZ Corbeille - dex
[ Villefranche_sur_Mer_Plans_index_asssembl
]
. " es
Filtres
e [ Nice_plans_assembles_index
v Type d'élément
> Maps [7] Beaulieu_sur_Mer_plans_assembles_index
> Layers - . .
3 Carte téléchargement plans d'évacuation
Scenes
[C] MNCA_plans_assembles_index
> Apps
[[] Modeéle rapport plan evac MNCA
S oper credentials =
S Tools 0 Saint_Laurent_du_Var_plans_assembles_ind
" ex

£884dadd41ba%eb92106a3924b

= =] = F & B £ o® =

2

B B N

=

StoryMap story

Web map

Feature layer (hébergé)

Shapefile

PDF

PDF

PDF

PDF

PDF

PDF

PDF

Web map

PDF

PDF

PDF

Modificati..

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

6 juin 2025

27 mai 2025

26 mai 2025

23 mai 2025

23 mai 2025

=2

Table

= Date de modification
B+ BA& Apercu
B+ 4 Apercu
a Apercu
2 Apercu
@+ Apercu
@+& Apercu
@+d Apercu
@+4 Apercu
@+& Apercu
@+d4 Apercu
@+& Apercu
B4+ 4 Apercu
& +4h Apercu
2 Apercu
@ + BAB Apercu
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Lesson #5 Dyn dMmicC Ca rtog Fa p hy = Support for evacuation map diffusion Mapping Workshop VALERY,
Access to a wide range of web applications: @ @
Ap-;;;l-;.dlo ArcGIS Online StoryMaps
e Mapping : Map Viewer, Scene Viewer (3D), Vector style editor [ -~ .
2 @ ©
. . E;‘,( )
O Create InteraCtlve 2D or 3D map ArcGlIS for Power Dashboards Developer
Bl Documentation
o Custom basemaps @ @ @
o Perform spatial analysis* Experiance Hub Field Maps
Builder Designer
. , , ArcGIS Online @ @ @
e App creation : Storymap, Experience builder, Instant App el Maps GeoBIM insights
Access
o  WYSIWYG interface for web site creation @ @ @
0 |ntegration of others ESRI's web app Instant Apps Living Atlas Map Viewer
o User oriented application @ m
o) Au d Ie nce I‘\.‘1a(§)|t\]/5i;?er f\éifsgt{\f; éﬁffde Marketplace
g € @
e Data collection : Field map designer, Survey123 _ @ @ @
Business Analyst Data Pipelines ArcGIS Excalibur QuickCapture SeeneNiewer Solutions
o Conduct survey and perform result’s analysis @ @‘. @.
o Collect data on the field and cloud’s - L e @ @ @
. . e hi st QS Oe A0k Survey123 Vector Tile Style Workforce
synchronisation ArcGIS Editor
8
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Storymap : EVACTSU Mayotte

Le risque tsunami a Mayotte : se préparer a évacuer Projet EVACTSU-Mayotte ¢ RS

Le risque tsunami a Mayotte

} 1 Contexte sismo-volcanique de I'lle de
Mayotte

StO rYMa pS Mayotte est une fle d'origine volcanique qui a commencé a se
former il y a une dizaine de millions d'années. Les scientifiques
considérent que c'est la zone volcanique la plus agée de

l'archipel des Comores.
. Le volcan sous-marin

En 2019, on a découvert qu'un nouveau volcan était en train de
naitre au fond de la mer a 50 km a I'Est de Mayotte. Il s'est
édifié a 3500 m de profondeur sur le plancher océanique (fond
de la mer). Il est alimenté par des coulées de lave sous-marines
et mesure actuellement 800 m de hauteur. Son sommet est
encore a 2700 metres de la surface.

Ce volcan a désormais un nom : Fani Maoré

Ce nouveau volcan génére des séismes dans le plancher
océanique car le magma qui progresse en son cceur, depuis les
entrailles de la terre vers la surface, vient briser les roches et
ouvrir des fractures. Cette activité profonde du volcan a
provoqué de légers déplacements du sol de Mayotte de I'ordre
de quelques centimétres. Ces déformations sont mesurées par
les scientifiques. Les plus fortes secousses sont ressenties
jusqu'a Mayotte, donc a quelques dizaines de kilomeétres de
leur origine. Ce fut en particulier le cas en mai 2018.

Méme modéré, un séisme peut provoquer quelques dégats sur
les constructions, a l'intérieur de celles-ci (chutes de morceaux
de plafond ou dobjets situés sur les meubles), ou bien a
I'extérieur des maisons (chutes de pans de toitures ou
d'éléments de facade, chutes de poteaux électriques).

2 Le risque tsunami a Mayotte

o

V' VUE GENERALE

Université Montpellier Paul Valéry - LAGAM
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N—”

Storymap : TASOMA

. La quantification et la qualification des enjeux localisés dans la zone a évacuer a débuté au
cours de la premiére année du projet TASOMA. Le préalable a été de valider les hypothéses
retenues de définition des critéres de mise en sécurité des personnes puis de réaliser le zonage au

-~ moyens d'outils de SIG. Les premiers résultats, issus d'un croisement simple de données
L_)tc‘ r "f' r‘. d F,, o e géolocalisées entre la zone a évacuer et des données population agrégées aux batiments (LCSQA,
2015), donne les chiffres suivants :

188 communes de méditerranée frangaise sont susceptibles de devoir alerter et évacuer la
population littorale ;
174 700 personnes résideraient dans la zone a évacuer ;

44 000 batiments habités seraient en zone a évacuer.

Ces chiffres sont consultables en détails par commune et par département dans le "tableau de
bord cartographique" présent plus bas. lIs seront enrichis au cours de I'année 2021 par des
données diverses issues de bases de données nationales, de relevés de terrain, et d'enquétes.
L'élaboration d'un géo-indicateur synthétique a I'échelle infra-communale permettra de

caractériser et de spatialiser avec une plus grande précision les défis d'une évacuation localement.
Lien vers un article synthétique publié dans la revue IRMa :

« Combien de personnes évacuer en cas de tsunami le long des cotes méditerranéennes

Andorra
francaises ?

matthie
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Embed geographic content with interactive elements.

ion de plans d' 4 El-Jadida

Contexte  Exposition & l'aléa Méthodologie mise en place pou... Outil interactif pour I'inform...

Un réseau de polylignes est généré entre les
S tOr y r‘..,’] 3 F':" S points de départs et les SR. Il est possible
) d'obtenir ainsi :

La couverture spatiale de chaque SR

potentiel

o (carte de droite, correspond au terme
"FREQUENCY™ dans la légende)

La correspondance entre les itinéraires et

les SR potentiels.

o Certains SR (12 au total) ressortent
comme étant trop éloignés et ne sont
donc pas reliés au réseau génére.

Les temps de trajet moyen, médian et

maximum, pour chaque itinéraire généré et

; ; pour chaque SR connecté/
StoryMaps ZR Iti par tamps o A : o L'objectif est de garantir une
Accessibilite_sans_interruption_OK

Ressources

Séisme Impact du tsunami

{source HSF) [y sur €1 Jadida

Itineraires
travel_tim

matthieu.peroche@univ-mont
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Coastwave 2.0 Evacuation ‘ PAULZN
M H wmﬂ"w 0 VALE;%\.\ER
apping Workshop =& S

Public Access and Download of Evacuation Maps

Télécharger son plan d'évacuation

Les plans d'évacuation sont disponibles au téléchargement en deux versions au format
PDF. Cliquez sur les cadres depuis la carte pour télécharger un plan en particulier, ou
accédez directement a |'ensemble des plans pour chaque commune.

,,,,,,

fsingonl - 377 MamoudZits

Roquebruns -
o - Jembenl

Oldmant

hirgoyu

12
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(

Dynamic data visualization

& Enjeux en zone a évacuer tsunami - Méditerranée francaise

o i Rovitrea svone Surfac totale d la zone 3 évacuer par département (en km?)
3 -
. .‘ Mideu Y 4 Spaxia
: A o 30
- Sélectionner un département - .
P 20
- Sélectionner une commune - L K
Yo el . NS . s Castros — ook
Dashboards - ,, =
gle S . % o 7 = = = =

187
187

E -F E Population résidente Nombre de logements Fréquentation des plages —

163154 222190 835884 —

al'année en haute saison

et o Source : BDNB 2022 (Fichiers Fonclers millésime 2020); (INSEE 2021, population légale Estimation par comptage (12, 13 et 15 aout 2021) puis extrapolation de densités
; millésime 2019 par IRIS) Source : BDNB 2022 (Fichiers Fonciers millésime 2020) théoriques (LAGAM, 2021)

13
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User oriented application

UNIVERSITE

Coastwave 2.0 Evacuation (_ PAUERY
Mapping Workshop %% VAR

Consignes d’évacuation en cas de
tsunami

Pendant

Lorsqu'une alerte tsunami est émise ou si vous
observez des signes précurseurs (fortes
secousses  sismiques, retrait ou tout
mouvement anormal de la mer), agissez
immédiatement pour vous mettre en sécurité :

* Eloignez vous rapidement de la mer et
ga nez a pied les hauteurs naturelles au
ela de 5 métres d'altitude

* Rejoignez les sites refuges tsunami en
suivant la signalétique ou en consultant la
vacuation.

* Si vous étes en bat it

a. que vol a quai : rejoignez
la céte et évacuez sur les
hauteurs naturelles (au-dela de 5
métres d'altitude).
que vous étes en mer : éloignez
vous du littoral jusqu'a atteindre
une profondeur d'au moins 100
meétres.

Apres
Méme aprés les premiéres vagues, le danger
peut persister :

* Attendez les consignes des autorités avant
de vous déplacer et évitez le littoral.

* Limitez les appels téléphoniques,
privilégiez les SMS afin de ne pas saturer le
réseau.

* Tenez vous informé et attendez la fin de
I'alerte officielle.

Site refuge

Itinéraire d'évacuation
Souterrain

Escalier

Earthstar Geographics Powered

matthie
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Uploading data to Arcgis Online - Option #1 (Project export)

b [ Graphiques_planche_standard

Université Montpellier Paul Valéry - LAGAM

Project Map Insert Analysis Vig it Imagery Share Help Graphics Linear Referencing
AN -~ 2R, L e ¢ | miE [ Y 8 — “v L5 JEan r L
-% Py ﬁ T . o5 \ & [m] I | =P ; T s B = L ‘!\: Share As Web Map A<
Project Map Mobile Layer Geoprocessing Deep Web Web Web Locator Geodata Web Jobs Save Web Replace Data Upload Project Style Map Layer Task Print Export Capture To ShilisA
Map v Learning ayerv Stylev v Service~ Tool~ Map  Web Layer Stores File Template Items File File Item Map Map~v Clipboard Analyse d_aCCGSSIbIllte V2
Package M Share As [| Status Manage Save As Output Map Conﬁguration
Contents v X M Ana iitév2 X Paysage_SLDV_tram4 Portrait Planches_spéciales_portrait Paysage
. LIRS - = - * : [ Item Details
T|Search o] V| E; ; Elﬂ Aitsy “)‘_
. : e Name
LN/ ROk e
—_— alyse d_accessibilite
Drawing Order Summary
4[] Analyse d'accessibilité V2 B
[/ Graphics Layer 2
("] Graphics Layer
; Tags
b [ Etiquettes_Caps_2025_planches_SPECI...
(] Etiquettes_SR_2025_planches_SPECIALES
b [v] Etiquettes_Caps_2025
b [v] Etiquettes_SR_2025 Sel Confi )
[v] toponymie hydrographieLégende_top... Shc A tovonaion o
13 @ Etiquette_plages_affichage_2025 ICop Y all data: Exploratory :
4 [v| MA) décembre 2024 ("] Use symbol types compatible with all clients €
b [v] POI_19_12_2024 Location
b [v] Site refuge
Folder
b (| itineraires_evacuation_19_12_2024
olort +o fold, v | am
b v] reseau_affichage_pont_escalier_09_09_... delect or create folder —
("] Site refuge tsunamiGraphics_v2 Share with
b ("] Graphiques_planche_standard_v2 M Everyone
# JjBonokes planche spEcple SN bt [:l Université Paul-Valéry Montpellier 3
b [C] plages_affichage
b (] Graphiques_planche_standard

15
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b [v] POI_19_12_2024

Ca Configure Pop-ups

b [v] Site refuge

p 121 itineraires_evacuatiof]

b|v| reseau_affichage_pont :

[] Site refuge tsunamiGra

[.

| Graphiques_planche_

P |_| Données planche spéc

b || plages_affichage

Data

Sharing

View Metadata
/" Edit Metadata

= properties

Save As Layer File

Share As Layer Package
Share As Web Layer
Overwrite Web Layer

—"rm jﬁ Save As Offline Service Definition

V| Feature @
Location

Folder

D . t h ) . Coastwave 2.0 Evacuation PAULZ Y
Lesson #5 yna MIC Car Og Fa p y = Support for evacuation map diffusion Mapping Workshop VALERE.
Uploading data to Arcgis Online - Option #1 (Layer export)
TV HULU Liyiiesnny R )
Contents Add Error Laye
Share As Web Layer ?2vEX
? I Search Data Design 3
- g Sharing selected layer as a web layer
= ttj [E BE]I— h“i Create Chart General Configuration Content
Drawing Order ) NewReport Item Details
. N
4 |[7| Analyse d'accessibilité V2 Joins and Relates i
2, reseau_affichage_pont_escalier_09_09_2024
[v| Graphics Layer 2 “. Zoom To Layer Summary
(] Graphics Layer Zoom To Make Visible
b E6
|| Etiquettes_Caps_2025_pl Selection
("] Etiquettes_SR_2025_plan Tags
= ey Label
b [v] Etiquettes_Caps_2025
_ ¢m Labeling Properties...
P |v| Etiquettes_SR_2025 =
—_— . J Convert Labels
|w| toponymie hydrographi Layer Type ©
b [v] Etiquette_plages_afficha ,# Symbology F3 /.‘ i
) Tile
4 |v| MAJ décembre 2024 [FS Disable Pop-ups () Vector Tile

Select or create folder

Share with

[_] Everyone
["] Université Paul-Valéry Montpellier 3
| Groups v/

matthieu.peroche@univ-montp3.fr
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Uploading data to Arcgis Online - Option #2 (Online interface)

e Database connection Newitein ©
e Feature layer
o Vector format 3
o Geotagged pictures
Drag and drop your file or choose an option
e Tileimagery

[':: Your device &, Google Drive 33 Dropbox @& OneDrive

e Arcgis 3D scene

e WebApp

e Geocoding library Feature layer URL

@ Create an editable layer with fields copied from a @ Link to an ArcGIS Server web service, CSV, OGC
Y PDF file template or feature layer web service, KML, GeoJSON or a document

Developer credentials Application

&) Create OAuth 2.0 credentials to build custom s Link to an application on the web or create a new
Vector data must me G = O D Bl o SRR

compressed (.zip, .7z) before
import in Arcgis Online Imagery layer Tile layer

Create an imagery layer using images from your @ Create a fast drawing vector tile layer, 3D tiles layer

mputer or raster tile layer

Scene layer Locator

matthieu.peroche@univ-montp3 fr
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Lesso n #5 Dyn dMiC Ca rtog ra p hy = Support for evacuation map diffusion Mapping Workshop PVA,\A;,EMR
Uploading data to Arcgis Online - Option #2 (Online interface)

Create a feature layer

Select an option to create an empty feature layer. a
Define your own layer
Select an existing feature layer
l‘_V| \
Use a template
Provide an ArcGIS Server layer URL

ksl 7
Upload a file
Use the layers, fields, and the data contained in a CSV, Exce e or oth upported file
w
= -] 18
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Mapping Workshop

Upload attachment to a web layer

Accueil Bibliothéque Carte Scéne Groupes Contenu Organisation

Site refuge 09_05_2025 Vue d'ensemble

Aucun bref résumé de I'élément n'est disponible.
Ajouter un résumé
%, Feature layer (hébergé)

Mise a jour de I'élément : 9 mai 2025 ~

~ Description

Aucune description détaillée de |'élément n'est disponible.

Ajouter une description

~  Couches

Site refuge

Couche ponctuelle

v Conditions d'utilisation

O\ ﬂ' ees Louis MONNIER

e louis.monnier_UM3

Données Visualisation Utilisation Paramétres

Ouvrir dans Map Viewer v
/ Modifier
Quvrir dans Scene Viewer

Partager

B R Afficher pl
Propriétaire i

Louis MONNIER

louis.monnier_UM3

wm

/ Moaodifier
Détails

Nombre de vues

216

Source

Feature service

URL

https://services2.arcgis.co... | @& [4

Informations sur I'élément 6]

Faible Elevé

/ Modifier @ Amélioration principale

Ajouter un résumé

Aucune limitation ou restriction spéciale quant a I'utilisation du contenu de |'élément n'a été fournie.

Ajouter des conditions d'utilisation

Catégories Z Modifier

19
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Coastwave 2.0 Evacuation
Mapping Workshop

UNNE@

PA!

VALERY,
N\ MON’

Upload attachment to a web layer

Accueil Bibliothéque Carte Scéne Groupes Contenu Organisation O\

Vue d'ensemble

« Site refuge 09_05_2025 / Site refuge 2

.d' oo Louis MONNIER

ouis.monnier_UM3

Données Visualisation

, Site refuge
Couche ponctuelle

v  Résumé Z Modifier
Aucun bref résumé de la couche n'est disponible.
Ajouter un résumé
~ Description / Modifier
Aucune description détaillée de |la couche n'est disponible.
Ajouter une description
« Crédits (source) / Modifier

Aucune source indiquée.

Ajouter des crédits (source)

Ouvrir dans Map Viewer v
Exporter des données +

Créer une vue de couche v

SEaise Afficher plus
Propriétaire enerpi

Louis MONNIER

louis.monnier_UM3

M

Détails
Date mise a jour
9 mai 2025 2 13:41

Derniére mise & jour des données

9 mai 2025 3 13:41

Mise a jour de la structure

9 mai 2025 3 13:41

URL Afficher

https://services2.arcgis.com/9... B

Piéces jointes

Activer les piéces jointes a»

Options de géométrie
Valeur M
matthieu.peroche@univ-montp3.fr
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Mapping Workshop

SITE

uN\vER/-\

VA‘-ETQ\_W
N MON

Upload attachment to a web layer

Accueil

Bibliotheque

Carte Scéne

Site refuge 09_05_2025

v e Qualite

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Trés bonne

Bonne

Trés bonne

Trés bonne

Groupes Contenu

La modification est désactivée, mais vous disposez des priviléges requis pour modifier cette couche.

v+ FacilitylD

20
21

22

Organisation
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Lesson #6

Tsunami evacuation signage

H UN\\IERS{E-\
Coastwave 2.0 Evacuation pAuh(:RY
Mapping Workshop VA

Il | PREPAREDNESS (PREP)

5 | PREP-2. Tsunami information including signage is publicly displayed.

The most visible way to educate the public about

the tsunami hazard in the coastal zone is by using

signboards. The tsunami signage will contribute to
public awareness of the risk posed by tsunamis and
better understanding of what should be done by the
community in response to the event. It is critical
that residents and tourists be aware of tsunami
hazard zones, evacuation routes and safe zones in

coastal areas.

[0 Signage needs to comply with national and/or international
standards specifications.

[0 Signage must inform both the local population and
international visitors.

[0 Local or national authorities have to define the number of
signs by localities, but at a minimum, there must be signs for
public education and signage for evacuation

[0 The adoption of a tsunami signage standard will provide a
basis for a consistent set of signage and symbols nationwide.

74
¥ ang,
@ & P tingp S
roQ,.am :ady R S fo,  the
unesco

Intergovernmental
Oceanographic
Commission
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Coastwave 2.0 Evacuation
Mapping Workshop

SITE
UNNER/‘-’\
PRALERY

N—r

In 2008, the International
Organization for Standardization (ISO)
approved international signage for
tsunami hazard zones, evacuation
areas and evacuation buildings.

ISO 20712 on water safety signs and
beach safety flags provides guidance
on safety signs that provide
information about aquatic hazards and
the action necessary to avoid those
hazards, including signage for tsunami
hazard areas.

Reference No: WO056
Category: Warning

Registration date: 2019-07-
30

Status: Active

iy

Reference No: E062

Category : Evacuation route,
location of safety equipment
or safety facility, safety action

Registration date: 2019-07-
30

Status: Active

http://itic.ioc-unesco.org/index.php?option=com_content&view=article&id=1645&Itemid=2322

https://www.iso.org/obp/ui#tiso:grs:7010:E063

Q)

Reference No: E063

Category : Evacuation route,
location of safety equipment
or safety facility, safety action

Registration date: 2019-07-
30

Status: Active

matthieu.peroche@univ-montp3 fr
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Tsunami evacuation signage

Coastwave 2.0 Evacuation
Mapping Workshop

UNNEF%/TED

PRALERY
N\ MON’

CARIBE EWS Tsunami Signage Inventory and Report

rt
and Rep©
entory
Lcunami 502"
EWS
ARIBE
\Working GrouP \\’d gesilienc®
diness 2™
ess, Re? S
prage co/1oC uee W
UNES (2 2020

Costa Rica

Signage Art/Photo

_ZONA DE PELIGRO

Signage Type

General Information

Tsunami Hazard Zone

Width/Height (ft.):
90 cm x 60 cm

Materials (e.g. aluminum, plastic, or
fiber glass):

TSUNAMI Aluminum
20A 08 FECHOEN =
CAUTION 70NE Number of Signs Installed:
Quepos: 55
Ostional: 5
Width/Height (ft.):

SALIENDO

Materials (e.g. aluminum, plastic, or

TSUNAMI

AN
NACLTE

Entering/Leaving Tsunami Hazard fiber glass):
Zone
Number of Signs Installed:
Ostional: 13
Width/Height (ft.):
90 cm x 60 cm

Tsunami Evacuation Route

Materials (e.g. aluminum, plastic, or
fiber glass):
Aluminum

Number of Signs Installed:
Quepos: 254
OOstional: 1

TSUNAMI

Tsunami Assembly Point

Width/Height (ft.):

90 om x 60 cm

Materials (e.g. aluminum, plastic, or
fiber glass):
Aluminum

Number of Signs Installed:
Quepos: 77
Ostional: 2

Tsunami ion Map

Width/Height (ft.):
22mx21m

ials (e.g. i plastic, or
fiber glass):
Aluminum

Number of Signs Installed:
Quepos: 13

Tsunami Ready Recognition

Width/Height (ft.):

Materials (e.g. aluminum, plastic, or
fiber glass):

Number of Signs Installed:

Person Ce Survey: Silvia Chacon

ac.cr)

Member State Contact Information:

NTWC: Sistema Nacional Monitoreo de Tsunami, Dr. Silvia Chacon Coordi Tel:

E-mail: sinamot@una.cr, silviach@una.ac.cr, sinamot cr@gmail.com
itie as Tsunami Ready in Costa Rica: Quepos and Ostional. Both communities use two different

G There are tw

4, +50622102872.

Honias Trinidad & Tobago
Siy Art/Photo i T General Information
Signage Art/Photo Signage Type General Information o A Semen Ty
Tsunami Hazards Zone ‘Width/Height (ft.):
Tsunami Hazards Zone Width/Height (ft.): TSUNAMI HAZAF 28"
_ZONA DE TSUNAMI_ ol ZARD ZONE 202w
= = = Materials (e.g. aluminum, plastic, or fiber glass):
Materials (e.g. aluminum, plastic, or fiber glass): Aluminum
Number of Signs Installed:
Number of Signs Installed:
7
" AienTh o8 TEUNANT
Lk ZOWA DF EVACUACION E ing/Leaving Tsunami Wi )
/L Tsunami ) Hazard Zone
Hazard Zone
Materials (e.g. aluminum, plastic, or fiber glass):
Materials (e.g. aluminum, plastic, or fiber glass):
Number of Signs Installed:
‘Number of Signs Installed: Tsunami Evacuation Route | Width/Height (ft.):
Tsunami Evacuation Route | Width/Height (ft): 36"x36"
Materials (e.g. aluminum, plastic, o fiber glass):
Materials (e.g. aluminum, plastic, or fiber glass):
Number of Signs Installed:
Number of Signs Installed: 5
- = = Tsunami Assembly Point ‘Width/Height (ft.):
Tsunami Assembly Point | Width/Height (ft.): i
Materials (e.g. aluminum, plastic, or fiber glass):
2‘#?.1‘28..‘ Materials (e.g. aluminum, plastic, or fiber glass): (ee. Pl glass):
N of Signs Installed: Number of Signs Installed:
2
Tsunami Evacuation Map Width/Height (ft.):
Tsunami Evacuati i :
Materials (e.. aluminum, plastic, or fiber glass): sunami Evacuation Map | Width/Height (ft.);
m P Materials (e.g. aluminum, plastic, or fiber glass):
jumber of Signs :
Number of Signs Installed:
ﬁ P Tsunami Ready Width/Height (ft.): Tsunami Ready Recognition Width/Height (ft.):
5 CEDE“O % Materials (e.g. aluminum, plastic, o fiber glass): 36" x 24"
ES UNA COMUNIDAD Number of Signs Installed: Materials (e.g. aluminum, plastic, or fiber glass):
Number of Signs Installed:
1
Person Completing Survey: Person Completing Survey: Muhammad Anwar Baksh
Member state Contact Information: Member . ic ]
NTWC & TWFP: Comisién Permanente de Contingencias,Mr. Juan José Reyes (Alerta Temprana) Tel: +50433954815 NTWC: Office of Disaster Preparedness and Management (ODPM), Rodney Smart (Chief Executive Officer) Tel: +18686401285 Email:
Email: martincito1968@vahoo com rsmart@mns.gov.tt , odpmalerts@mns. gov.t
TNC: Comisién Permanente de Contingencias, Lic. Oscar Renan Mencia Irias (Director Nacional de Gestion de Preparacion y Respuesta ala TWEP: Trinidad and Tobago Metsorological Services, Mr. Ezekiel Sampson (Director] Tel: +18686694392, +18686695465 Email:
Emergencia) Tel: +50422290606 ext 3301 Email: gob.hn = 0.1t , Seid 2 M’:: VA
= - signag: pond to arenage.
: The d I 3
Comments: belongs to the Ce located in the Pacific coast of Honduras. (Note form )
(Note form CTWP):

types of tsunami signage. Quepos signage are mainly green and yellow,

the signage of Ostional are blue.

http://itic.ioc-unesco.org/index.php?option=com_oe&task=viewDocumentRecord&docID=28111

matthieu.peroche@univ-montp3 fr
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Lesson #6 | Tsunami evacuation signage O apping Workshop

The first tsunami evacuation signs in the French West Indies (Martinique, 2013)
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Lesson #6 | Tsunami evacuation signage Coastwave 2.0 Evacuation

Mapping Workshop

e EXPLOIT - Se préparer a une évacuation en cas d'alerte tsunami aux Antilles

[l

Saint-Martin 19 plans d'évacuation

PG

P ——
7 © ke retugetsunami - Bunemisst b
B —— ot st - Sonsimoe
N2 Lv o ke o il ettt
= e et s b & e ~—
.,.....\ =
Cancerte du Bac Cous d'esy e = =
\\ ¢ Saint-Barthélemy
\ LD e 1 13 plans d'évacuation
o— = e
Le proJET EXPLOIT
Guadeloupe
101 plans d'évacuation 0 20 Km

- Ladésirade 4 plans dévacuation

", Fond de carte

O
+

Marie Galante

13 plans d'évacuation

Q Chercher un lieu
1 Légende

+ ltinéraire

o
| [Q tiew adresse [ ¥ cic[ x |

Refuges  Rue du Docteur
Antonio Ferly

Durée 11 min

Distance  717m

Altitude (m) /

»7 £
W
§
| ® \ 3 3
@) - AVENUE HEGESIPPEIBENE 5=

? Information

Martinique
14.7plaﬂs e’muabm

enuE HEGESIPPEIBENE . = —

nOF

Vous.etes.ici
Youare /verq,,,,,‘m“

TSI
[mede
"

iV
()

Tsunami - Antilles

EXPLOIT-Cartographie interactive - Google Chrome ©GRED|OIGN ~

https://exploit.univ-montp3.fr/
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Lesson #6 | Tsunami evacuation signage Mapping Workshop

The I1SO-approved signage consists of three signs :

Ly v

y_ Lx

Reference No: WO056 Reference No: E062 Reference No: E063
Tsunami Hazard Zone (left) -  Tsunami Evacuation Area * Tsunami Evacuation Building
To warn of a hazard from (middle) - To indicate the (right) - To indicate the location
tsunami waves location of a safe place/uphill of a safe building for evacuation
area for evacuation to in the in the event of a tsunami

event of a tsunami

matthieu.peroche@univ-montp3 fr
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Lesson #6 | Tsunami evacuation signage

ICGIOTWS-VL'10
Hyderabad, 7-9 April 2009
Page 8

ANNEX V.
ISO 20712-3:2008 (E), Annex E — Examples of Tsunami Signing System

The I1SO-approved signage consists of three signs :

The example layouts in this annex illustrate an assembly of safety sign components that constitute a tsunami
signing system. The tsunami signing system should identify the following:

4 tsunami hazard zone;

ICGIOTWS-VL10 tsunami evacuation route to a tsunami evacuation area;
Hyderabad, 7-9 April 2009 4 tsunami evacuation route to a tsunami evacuation building;
Page5 4 tsunami evacuation area;

ANNEX IL 4 tsunami evacuation building.
ISO 20712-1:2008 (E), Table 3 - Warning: Tsunami Hazard Zone

ICGIOTWS-VI/10 In tsunami hazard zones of the seashore, the tsunami waming sign 1SO 20712-1-WSW014 should be used.
The i

To wam of a hazard from tsunami waves

Image content

Rolling shape of a tsunami wave

Hazard
Tsunami wave originating from an ocean floor seismic event in which people could be caught

Human behaviour that is intended to be caused after understanding the safety sign's meaning
Evacuation from coastalibeach zone towards higher ground inland in the event of an earthquake o when a
tsunami waming has been issued

Human behaviour that is intended to be prevented
Remaining in the coastal/beach zone or running into the sea or wrong direction when a tsunami waming has been
issued

Need
Aftough tsunami mitgaton plans have been prepared and ae avalable to i protection agencie, they shll be
complemented by signs that wam the population in zones that will be specificaly affected in the case of a tsunami
event (inundation areas). The population should immediately leave this zone in case of an earthquake. People
can be injured or drowned and they need to be wamed of potential danger.

Related referents
WSE002, WSEQ03, WSW023

Field of application
Workplaces, Wbllc areas

Format of applica
Muttiple signs in Felovant coasiallbeach zones and evacation roues, nofces, safety manuals

Context of use
In tsunami hazard zones. The tsunami hazard zone sign should be complemented by WSE002 or WSEQ03 that
provide directions towards a safe area/evacuation area or tsunami evacuation building, respectively.

Additional information

This water safety sign has been the subject of extensive research by the Japanese Govemment and has aiso
been reauested by UNESCO s part o anoveral approach to a management sirategy designed to mgate the
disastrous effects of a tsunami wave. The design selected has received the mprehension results and is
specific to the special circumstances of the Isunalm hazard. Supplementary |EX| S'Ia" be used to increase
comprehension except when the safety sign is supplemented by manuals, instructions or training.

The particular circumstances of the tsunami wave and its nature as a vast volume of water indicated that, for

exceptional reasons, the “exclusion zone™ (as specified in ISO 3864-3) should be entered to gain the best
‘comprehension test resuits.

Tsunami evacuation area

Function

To indicate the location of a safe place/uphill area for
‘evacuation to in the event of a tsunami

Image content

Human figure between a siope of land mass and a
tsunami wave

l |

©1S0 2008 - All rights reserved

Hazard
Tsunami wave originating from an ocean-floor sesmic event in which people could be caught if they have not
reached the tsunami evacuation area

Human behaviour that is intended to be caused after understanding the safety sign's meaning
Evacuation from coastal/beach zone towards higher place/hill in the event of an earthquake or when a tsunami
waming has been issued

Human behaviour that is intended to be prevented
Remaining in the ct ch Zone or running in the sea or wrong direction when a tsunami waming has been
issued

Need

Although tsunami mitigation plans have been prepared and are available to civil protection agencies, they shall be
complemented by signs that advise the population on directions to take to tsunami evacuation areas. People can
be injured or drowned if they are not given indication of location of tsunami evacuation areas and directions to
them

Related referents
'WSED03, WSW014

Fleld of application
Workplaces, public areas

Format of application
Muitiple signs in relevant coastal/beach zones and evacuation routes, notices, safety manuals

Context of use

In tsunami hazard zones, signing of evacuation routes to tsunami evacuation areas should consist of WSE002
supplemented by the appropriate direction arrow ISO 7010-E005 or ISO 7010-E006. WSEQ02 shall be used to
indicate the location of a tsunami evacuation area.

Additional information

This water safety sign has been the subject of extensive research by the Japanese govemment and has also
been requested by UNESCO as part of an overall approach to a management strategy designed to mitigate the
disastrous effects of a tsunami wave. The design selected has received the best comprehension results and is
specific to the special circumstances of the tsunami hazard. Supplementary text shall be used to increase
comprehension except when the safety sign is supplemented by manuals, instructions or training.

Reference No.

WSE003

Referent

Tsunami evacuation building

Function

To indicate the location of a safe building for
‘evacuation in the event of a tsunami

Tmage content

Human figure between a building and a tsunami
wave

© ISO008 — Al rights reserved

downloadFile/6200

ard
Tsunam: wave originating from an ocean-floor seismic event in which people could be caught if they have not
reached the tsunami evacuation building

Human behaviour that is intended to be caused after understanding the safety sign's meaning
Evacuation from coastal/beach zone towards a tsunami evacuation building in the event of an earthquake or
when a tsunami waming has been issued

Human behaviour that is intended to be prevented
Remaining in the coastal/beach zone or running in the sea or wrong direction when a tsunami waming has been
issued

Need

Although tsunami mitigation pians have been prepared and are available to civil protection agencies, they shall be
complemented by signs that advise the population on directions to take to tsunami evacuation buildings. People
can be injured or drowned if they are not given indication of location of tsunami evacuation buildings and
directions to them.

Related referents
WSED02, WSW014

Field of application

Workplaces, public areas

Format of application

Mutiple signs in relevant coastal/beach zones and evacuation routes, notices, safety manuals

Context of use

In tsunami hazard zones, signing of evacuation routes to tsunami evacuation buildings should consist of WSE003
supplemented by the appropriate direction arrow ISO 7010-E005 or ISO 7010-E006. WSEOO3 shall be used to
indicate the location of a tsunami evacuation building.

Additional information

This water safety sign has been the subject of extensive research by the Japanese govemment and has aiso
been requested by UNESCO as part of an overall approach to a management strategy designed to mitigate the
disastrous effects of a tsunami wave. The design selected has received the best comprehension results and is
specific to the special of the tsunami hazard. text shall be used to increase
‘comprehension except when the safety sign is supplemented by manuals, instructions or training.

© 1SO008 — All rights reserved

Figure E.1 — Examples of sig

Directional signs on evacuation routes to tsunami evacua
together with the appropriate direction arrow, ISO 7010-E
supplementary text for these signs should include the nar
and direction. Figure E.2 a) shows an example of a direct
area.

Directional signs on evacuation routes to tsunami evacua
together with the appropriate direction amow, ISO 7010-€
supplementary text for these signs should include the nar
an? direction. Figure E.2 b) shows an example of a direct
building.

Hyderabad, 7-9 April 2009 Y text for signs close to the seashore should be
T Reference No. Page6 “Waming -Tsunami hazard zone", see example in Figure E.1. Additional signs can be positioned where the
i = height of the ground is at least 2 m above sea level for example. The recommended supplementary text on
wswo14 ANNEX ITL O — these signs should be “Waming - Ground height 2 m above sea level”, see example in Figure E.1.
T ISO 20712-1:2008 (E). Table 3 — Tsunami Evacuation Area Hyderabad, 7-9 April 2009
T Reference No. Page7 P
Warning; Tsunami hazard zone — - A
WSE002 ANNEXIV. ey
— ISO 20712-1:2008 (E). Table 3 — Tsunami Evacuation Building ==
Function T

Warning Warning

Seaside Park
200m Ahead

ICGIOTWS-VL10
Hyderabad, 7-9 April 2009
Page9

<

City Hall
200m Right

a) Evacuation route to tsunami ion area b)

route to tsunami building
Figure E.2 — Direction signing of tsunami evacuation routes examples

The sign ISO 20712-1-WSEQ02 should be used to identify tsunami evacuation areas. The recommended
supplementary text for these signs should include the name of the tsunami evacuation area, see the example in
Figure E.3a).

The sign ISO 20712-1-WSED03 should be used to identify tsunami evacuation buildings. The recommended
‘supplementary text for these signs should include the name of the tsunami evacuation building, see the example in
Figure E3 b).

Seaside

Heas City Hall

) L s
a) Tsunami evacuation area b) Tsunami evacuation building

Figure E.3 — Signing of tsunami evacuation areas and evacuation buildings examples

matthieu.peroche@univ-montp3 fr
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ZONE A EVACUER ZONE A EVACUER | PLAN D'EVACUATION TSUNAMI

EN CAS DETSUNAMI
TSUNAMI EVACUATION ZONE

EN CAS DE TSUNAMI COLLEGE DU ROBERT 3
TSUNAMI EVACUATION ZONE | P imomsimee 99 S,

N Con du vecousses wameQues tres vickentes oo pralongées, d un mouvement ou @ un Byl oy
REJOMGNEZ WAMEDIATEMENT LES SITES REFUGE TSUNAMI A PIE DS suivant hes lanérares d $vacuation

_ VARG A CF QU e S0MTE OOClarent Tout Aanger doa

Download link : https://exploit.univ-montp3.fr/5-ressources.html

matthieu.peroche@univ-montp3 fr
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Adaptation of the international tsunami hazard signage (ISO 20712 standards) — EVACUATION ROUTE

€xi BN

ITINERAIRE D’EVACUATION ITINERAIRE D’EVACUATION

TSUNAMI TSUNAMI

EVACUATION TSUNAMI EVACUATION TSUNAMI EVACUATION TSUNAMI

Download link : https://exploit.univ-montp3.fr/5-ressources.html

10
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Adaptation of the international tsunami hazard signage (ISO 20712 standards) — SAFE LOCATION

SITE REFUGE TSUNAMI

[ Hauteurs Pontaléry ]

14°40'7.50"N — 60°56'50.70"0 — ROB CR3

TSUNAMI SAFE LOCATION

Yous avez atteint un site refuge Ne téléphonez qu'en cas de force Restez & Vécoute de la o
tsunami, attendez la FIN D'ALERTE majeur, PRIVILEGIEZ LES SMS
OFFICIELLE en re

Download link :
https://exploit.univ-montp3.fr/5-res
sources.html

Please call only in case of absolute
necessity, GO WITH THE SMS

11
matthieu.peroche@univ-montp3 fr
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CHARTE GRAPHIQUE DES PANNEAUX ET DES PLANS D’EVACUATION
« TSUNAMI » NORMALISES POUR LES ANTILLES FRANCAISES

Projet EXPLOIT
« EXPLOItation et Transfert vers les collectivités des Antilles francaises d'une méthode de planification des évacuations en cas d'alerte
tsunami »

Projet co-financé par la Fondation de France et piloté par I'UMR GRED (Université Paul-Valéry Montpellier 3 & IRD)

Adaptation régionale des normes I1SO 20712 relatives aux signes de sécurité
et drapeaux de I'eau et des plages

Février 2018

sroser K

O, s rechorre . BAOL N\
eSO T AN
i AL

Download link :

https://exploit.univ-montp3.fr/
data/RESSOURCES/Panneaux/C
harte panneaux.pdf

Université Montpellier Paul Valéry - LAGAM

Zone a évacuer (danger)

Ce panneau signale le risque de tsunami dans la zone exposée au phénomene. Dans la mesure du possible, il doit étre
accolé au plan d’évacuation de la zone (cf. page suivante).

Panneau retenu

Dimensions minimales
-280 mm
-430 mm

Nouvelle-Zélande Tsunami Ready (USA)

ZONE A EVACUER
EN CAS DE TSUNAMI
TSUNAMI EVACUATION ZONE

Itinéraire d’évacuation

Ce panneau indique I'itinéraire d’évacuation optimal pour rejoindre un site refuge (zone de regroupement).
Il existe en trois versions suivant le sens de la marche (droite, gauche, tout droit).

Panneau retenu

Dimensions minimales
-280 mm
-350 mm

>

ITINERAIRE D’EVACUATION

EVACUATION
ROUTE

Tsunami Ready
(usA)

- e

Nouvelle-Zélande Chili

TSUNAMI

Dist. 720 m

EVACUATION ROUTE

Zone a évacuer (danger) et plan d’évacuation

Ce panneau signale le risque de tsunami dans la zone exposée au
phénomene. Il est accompagné du plan d’évacuation de la zone.
Il doit étre posé a proximité d’un panneau d’indication d’un
itinéraire d’évacuation (cf. page suivante).
Etats-Unis

Dimensions minimales Panneau retenu

-410 mm
-584 mm

A
ZONE A EVACUER | PLAN D’EVACUATION TSUNAMI

EN CAS DE TSUNAMI COLLEGE DU ROBERT 3
TSUNAMI EVACUATION ZONE ool 5 i et

https://exploit.univ-montp3.fr/4-
carte-dynamique.html?

Site refuge

Placé au niveau du site refuge, ce panneau indique un point de rassemblement sécurisé et connu des autorités.

Dimensions Panneau retenu
minimales
-280 mm
- 445 mm

Nouvelle-Zélande Chili Tsunami Ready

(usa)
ﬂ Indonésie

SITE REFUGE TSUNAMI

Hauteurs Pontaléry

T5A0750N 605650700 — OB CR3

TSUNAMI SAFE LOCATION

Information disponible fiche
site refuge :

IGRED @

12

Matthieu Péroche (matthieu.peroche@univ-montp3.fr) - Louis Monnier
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https://exploit.univ-montp3.fr/data/RESSOURCES/Panneaux/Charte_panneaux.pdf
https://exploit.univ-montp3.fr/data/RESSOURCES/Panneaux/Charte_panneaux.pdf
https://exploit.univ-montp3.fr/data/RESSOURCES/Panneaux/Charte_panneaux.pdf
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Tsunami evacuation exercise
Middle School of Robert 2016

TSUNAM fﬁ
U o)

aléry | |
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b
Present-day situation in FWI . -
Guadeloupe island ‘;

EN CAS DE TSUNAMI
TSUNAMI EVACUATION ZONE | SgAPy ———

o

=
C.

= et
Jaffrézic, 2021~

C . Jaffrézi¢, 2021

C. Jaffrézic, 2021

matthieu.peroche@univ-montp3 fr
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Coastwave 2.0 Evacuation RY
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Mapping Workshop

Carte_ter

ain_972V2 o

P B O 0O 9

Panneau de site refuge 552

panneau de direction dr

oite

panneau de direction ga )
838

uchne

panneau de direction to

1058

ut droit

panneau de zone d'éva "
1785

cuation

Matthieu PEROCHE

B

]

Carte_terrain_972V2 o

Fond de carte

\

Present-day situation in FWI ‘&

Martinique island

@
(]
& D

S Matthieu PEROCHE
Jans Map Viewer Classic
-
!l
i Propriétés x| X
Piquetage: A B P & L
q
? . e autre sur la carte % 0
S Informations
a8 a8 Symbologie
[
Afficher dans |a légende de |a carte -
Carte_terrain_972 - Piquetage
# Panneau de sie refuge
a
a:
ar
Y
” &
»
Apparence 2
Fusion »
'y
G 7
=@
B
Plage de visibilité
[ D
T
Schoelcher szl Sale
@ Mise a jour
(m] )

Intervalle dactualisation

Actualiser automatiquement la couche «

— = 15
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e ™ % :

I *".—-]L ] Panneau_2

!
X
il €
I .~

Present-day situation in FWI '&

. . . . ®
° Martinique island
- /)| ez ]
'\‘/“ K!::h(w\nonuo«m

| Panneau_1
>[5 °

ITINERAIRE D'EVACUATION

TSUNAMI

EVACUATION ROUTE

o &

Panneau_4 x 2
3' g E Panneau_3 s
—— t4 _— ~
[ EVACUATION ROUTE [ \
c ra> I |
ITINERAIRE D'EVACUATION /,' - ITINERAIRE D'EVACUATION ITINERAIRE D'EVACUATION ITINERAIRE D'EVACUATION
: % / Bt s e TSUNAMI TSUNAMI TSUNAMI
N Panneau_6 wcomonror: | PANNEAU_S /// bl ki [ Dist. 230 m ] [ Dist. 160 m ] [ Dist. 100 m ]
i == EVACUATION ROUTE EVACUATION ROUTE EVACUATION ROUTE
)l'.'t
Example of files issued to communes (A: plan of sign locations gm ya =
for an evacuation route; B: ready-to-print signs for an r‘
. ITINERAIRE D'EVACUATION ITINERAIRE D’EVACUATION SITE REFUGE TSUNAMI
evacuation route) TSUNAMI TSUNAMI —
\ Dist. 70m Dist. 30 m e
\ EVACUATION ROUTE EVACUATION ROUTE _/./‘
AN g

~ 16 P
matthieu.peroche@univ-montp3 fr
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‘e
4

®s,
\

Present-day
situation in FWI —
Saint-Barthélemy

island

SITE REFUGE TSUNAMI |2
[ Rue dela Colline ] :

SITE REFUGE TSUNAMI

[ Clocher de Lorient ]
TSUNAMI SAFE LOCATION 5 S

Presbytére

FATINANVH — 433035000 — 178 30

EVACUATION ROUTE

atthieu.peroche@univ-montp3.fr) - Louis:-Monnier
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New Zealand's famous "blue line" would become "green line” in Saint Barthelemy !

Blue lines on Island Bay streets show tsunami-safe zones

18
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Lesson #6 | Tsunami evacuation signage

Coastwave 2.0 Evacuation
Mapping Workshop

SITE

uN\vER/-\

VA‘-ETQ\_W
N MON

v/ Mapping of the area to be evacuated and quantification of the main issues in
this area (population, critical infrastructures, etc.)

v/ ldentification of horizontal refuge sites and evacuation routes according to a
scientific protocol adapted from work carried out in the Caribbean

v/ Mapping of evacuation plans according to a standardised graphic chart

Extract of an evacuation plan — (2021)

Le CENAU e aux

@ TSUNAMI

B Le risque tsunami a Cannes Suivre les prévisions @ I-Es Bu"s HEFLEXES

* Soyez attentifs  certains critires précurseurs si vous résidez dans

La prévention du
risque tsunami
La Maiie de G

CONNAITRE LA
NATURE DU RISQUE

Efetsneghgestles svec ot ptenies.

Hauteur d'esu estinde : * s Falerte émise (haut-parleurs, SMS, siénes..., éloignez-vous le phs loin
féneure 30 cm. possible des ctes ou essayez d'stteindre un promontoire pour étre épargné
Datance parcounue pr ks vagues srls
céne infireure &1 métre.

* Ne descendez jamais sur la plage pour observer un tsunami
associs : * Ne prenez la mer sous aucun prétexte

Forts ot I it e phénarmnes
D « Ne téléphonez qu'en cas durgence vitale, pour lasser les secours
il Spl s dmleme; disposer au mieux des résesux téléphoniques

« Grimpes su e tit d'un habitation ou I cme 'un arbre sofide. En denier
Hautewr d'eau estimée : recours, accrochez vous 3 un objet flottant que le tsunami charrie

Supérieure & 50 cm. Detance parcourue * Respectez les consignes des autorités

* S un avertissement de tsunami et publié, me retournes pes au port

Connaitre les dispositifs d'alerte
voi page 16)

L AGAN

Site refuge temporaire tsunami
Tsunamisafelocation
Itinéraire d évacuation

route

Safezone

Evacutionzne (hazrd)
Temps demarcheestimé
Estimated walking time

N
A PLAN D'EVACUATION TSUNAMI - TSUNAMI EVACUATION PLAN

N
0 75 150 .
— ) Vétres Secteur du Vieux port

" % 5
@ | centre des finances. 5,
O %
Nt
T...w...n.u ()
_i_._
B

https:

matthieu.peroche@univ-mon#p3 fr

‘Camesagit! <2

GBS | cines

core anzun

19


https://arcg.is/1jKCv50
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Lesson #6 | Tsunami evacuation signage O apping Workshop

v/ Suggested signage to be installed along evacuation routes

i ‘
S— Py !

EFVACUATION

W Tsunan
aresnee | AR

Information and public survey stand, august 2020

Different supports and materialss 20
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Lesson #6 | Tsunami evacuation signage O apping Workshop

SO m e key Ste p S r Sirege tmairtsunami T
Tsunami safe location
Itinéraire d'évacuation
Evacuation route

* Identify the location of evacuation signage Zoertge aitudespérie s ma ittt e s 200m)

Safe zone

ba Se d O n exi Sti n g eva C u at i o n p I a n s z:{t;:l::;lne:mt’geinfe’n‘euredimoudismnceautmlrdecéreinfén‘eweﬂzoom) i‘ /

Temps de marche estimé
Estimated walking time

. e »jra-o-..... g, ety

154

v-— r

Sources : Litto 3D%/SHOM & IGN (2010) ; BD ORTHO®/IGN (2017) ; LAGAM 2021 ; Open Street Map® s 10 in
y oo
N , ’s . PLAN D'EVACUATION TSUNAMI - TSUNAMI EVACUATION PLAN Cannes ault g
A — Métres Secteur du Vieux port uﬁEEYIEngEI}JERSSJ CANNES
COTE d'AZUR
24
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Lesson #6 | Tsunami evacuation signage
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Coastwave 2.0 Evacuation
Mapping Workshop £ %

#* Some key steps

* Identify the location of evacuation signage |

Vue aérienne

based on existing evacuation plans

* Produce a photographic report of the
signage location

Type de signalétique

Modéle de macaron

Nom du site refuge

Distance (m)

farn

Bd de la Source

Distance - 450 m

| Vue Street View

Légende
@ Point dimplantation (Point GPS : 43.543404,7.042216)

— Orientation de la fleche sur le macaron

25
matthieu.peroche@univ-montp3 fr
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Lesson #6 | Tsunami evacuation signage o Mapping Workshop @ Migéey

umvzksné ’\

LIER

_ey steps

* Identify the location of evacuation signage
based on existing evacuation plans

* Produce a photographic report of the
signage location

* Produce maps showing the signage locations

Université Montpellier Paul Valéry - LAGAM

Signaletique d'évacuation tsunami
Zone refuge : Boulevard de la Source

Zone A negque tsunami
Zone refuge

QO s rafuge
P (indranes ddy acualion tsunam
@ Macaron ke emailds aec miicaton Zone efege &1 deance
@  Macaron lave émailée smple
@  Fannesu mone refuge

Dr. Matthieu Péroche (matthieu.peroche@univ-montp3.fr) - Louis Monnier
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Lesson #6 | Tsunami evacuation signage O i Worlahop es) PARLERY

#* Some key steps

* Identify the location of evacuation signage
based on existing evacuation plans R uacron N B | [l T

Bl Ao Bt I—I

7\ LACROIX e

Avenue des Pins
Quantité : 1

Quanﬁxé 1

* Produce a photographic report of the
signage location

* Produce maps showing the signage locations

* Draft the technical file / the mock-ups for
the selected company.

7 \‘ﬂq\)i DES p,,‘/:

// — \\
o dlh N\ / N\
I EVACUATION TSUNAMI | [
\ /B x /

SITEREFUGE TSUNAMI | | SITEREFUGE TSUNAMI | | SIFE REFUGETSUNAM
Certra des Finances | (Rue Eughne Brieux | | | (Rue Evgens Brieax
oA AT OCAT S SAE AN

TSN AP LOCATION

rrrrrrr

27
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Lesson #6
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Coastwave 2.0 Evacuation
Mapping Workshop
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#* Some key steps

e The sign dimensions should be

discussed with both the stakeholder and
the selected company.

e Standard dimension signs cost less and
are faster to produce.

tinéralre Itinéraire
Févaciation® d'évacuation Site refuge Zone a évacuer
(panonceau)*
2 3 Hauteur (mm) 600 300 900 500
Dimensions
Largeur (mm) 500 500 600 650
Information spécifique figurant ITERCE IESYMAR
P q 8 jusqu'au site NA Nom du site refuge NA
sur le panneau
refuge
Vous avez atteint un site refuge tsunami, attendez En cxas de secd(':usses SEITRGUES tre;vnolbentes .
Information générale figurant sur Itinéraire la FIN D'ALERTE OFFICIELLE pour en redescendre - © © ong]e:s‘ : o mo::e()r?é:;;:;n;:m;gmsNr
le panneau (avec traduction en d'évacuation Evacuation tsunami  Ne téléphonez qu'en cas de force majeure, anormat de Yooman. 53 ERRY, i
: Koy LES HAUTEURS ET/OU LINTERIEUR DES TERRES A
anglais) tsunami PRIVILEGIEZ LES SMS - Restez 3 'écoute de la radio

et informez-vous aupres des autorités

PIED - Restez en lieu sUr jusqu’a ce que les
autorités déclarent tout danger écarté.

€3

Modéle ITINERAIRE DEVACUATION

TSUNAMI

EVACUATION ROUTE

EVACUATION TSUNAMI

SITE REFUGE TSUNAMI

TSUNAMI SAFE LOCATION

ZONE A EVACUER
EN CAS DETSUNAMI
TSUNAMI EVACUATION ZONE

* 3 variantes en fonction de la direction indiquée - gauche, droite et face

28
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#* Some key steps

* Identify the location of evacuation signage
based on existing evacuation plans

* Produce a photographic report of the
signage location

* Produce maps showing the signage locations

* Draft the technical file / the mock-ups for
the selected company.

* Guide the company on site for installation

29
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Coastwave 2.0 Evacuation
Mapping Workshop

#* Some key steps

* Identify the location of evacuation signage
based on existing evacuation plans

* Produce a photographic report of the
signage location

* Produce maps showing the signage locations

* Draft the technical file / the mock-ups for
the selected company.

* Guide the company on site for installation

* Map the installed signage

Signalétique d'évacuation tsunami
Zone refuge : Boulevard de la Source

Légende

Zone & risque tsunam

Zone refuge
Q@ sitereng:
PP Itinéraires dévacuation tsunami
®  Macaron lave émaillée avec indication zone reuge et distasce
= Macaron lave émaillée simple
@ Panneau zone

refuge

30
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#* Some key steps

Yannick FERRAND -« 1e;
- :I'TE-Z?‘EJ':?:'FE:)E—Z majeurs a ia Ville ae t?"‘-:i
‘6" *.':_:.T‘.‘;:;?e.@ :

hd Identify the Iocation Of evacuation Signage La #mairiedeCannes sous |'impulsicn du maire David Lisnard fait poser les
. . . premiéres signalétiques qui permettront aux populations de s'orienter et de se
ba Sed On eXIStI ng evacuatlon pla ns metire en 5é~cu7rirtéf .Er{i:ras d'alerte #tsunami. . WOIT \,L,

* Produce a photographic report of the
signage location

* Produce maps showing the signage locations

Tsunarmis 19/20

* Draft the technical file / the mock-ups for
the selected company.

* Guide the company on site for installation
* Map the installed signage

* Communicate to media

B IRLA
58¥E D'AZUR

‘ J'aime @ Commenter

(> Partager Sécheresse : une "grande partie du département sera srement en crise"
cet été (Jean-Luc Belliard 1 Chambre d'agriculture O

31
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Coastwave 2.0 Evacuation

Lesson #6 | Tsunami evacuation signage o Fvacuation Rhkésy
Of all the criteria to be recognized as IOC-UNESC Tsunami Ready,
. _ C . - Il | PREPAREDNESS (PREP)
the installation of tsunami signage is the most difficult:
i Signage and its installation are costly 5 | PREP-2. Tsunami information including signage is publicly displayed.
[ Signage materializes the spatial extent of the risk
[0 Signage requires several levels of approval (administrative,
financial, legal, etc.), and the process can be lengthy.
M,
Co 74
Two French experiences: Stang,
Prouna,m Reuide,- -
_\{:} ram,,. cady Re‘:o;o;:he
#1 Importance of following the pictograms and colors proposed by L
the ISO standard to create a national standard. u?esco /
S P Man,
#2 Allow some flexibility in the choice of signage supports and Pa,f:f’i‘";s_,la;fz.a""
. Engyys Pl
materials to encourage stakeholders to adopt the system. "lish onffzz

32
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unesco

Intergovernmental
Oceanographic
Commission

Funded by 20
European Union 20
Humanitarian Aid

CoastWAVE 2.0 Project
IOC-UNESCO (eu b6 ecHO)

".'

21 United Nations Decade
of Ocean Science
30 for Sustainable Development

. r/ C//
AU N‘:/‘ ; ‘
il Z (f-' ;S —=
Dr. Matthieu Péroche
Louis Monnier
30 June - 4 July 2025
Contact : matthieu.peroche@univ-montp3.fr
4. LABORATOIRE /\
B ) DE GEOGRAPHIE ET DAMENAGEMENT ~ PAULZ ZRY
DE MONTPELLIER AL=Tws



WELCOME to Montpellier!

CoastWAVE 2.0 Project
IOC-UNESCO (tu b6 EcHo)

30 June - 4 July 2025

AWy >
-
(&

@, LABORATOIRE e\

unesco — 2021 Unid Nations Decade QWA DE GEOGRAPHIE ET D’AMENAGEMENT pA‘A‘CfRY
ungea Ly of Ocean Science T ' - 3
g:g;g’;\;:;mhi ntal If:r:loa:(:?ar:'ilaj:i:irzj 2030 fctrOSuslair?abIe Development D E MONTPELLIER v‘ WMONTPELLER 1



Welcome to | University Montpellier Paul Valéry O o Werkaho

ATRIUM, new Learning Center /

Big changes at Route de Mende !

Discover ATRIUM, our brand new Learning
Center — a bold architectural project in a green
campus.

Founded in 1970, UMPV builds on a legacy dating back to 1289 in
Montpellier.

Multiple campuses in Montpellier & Béziers

Route de Mende campus is a listed 20th-century heritage site!

At UMPV . .
» 23,000 students UNNEm
> 774 faculty & researchers PAUL ’RY

» 1,335 guest lecturers VALE

\ER
> 654 admin & tech staff MONTPEL-
A vibrant and diverse academic community!

The Saint-Charles site is UMPV ‘s research hub in the heart of
Montpellier.

21 interdisciplinary research units

A gateway between

knowledge and society !




Welcom to | our Research Lab : LAGAM ! O aning Worlahop

Research focus areas:

Natural hazards, crises & disasters
Transport & mobility

Emerging challenges in urban planning 5
Spatial analysis, mapping & modeling Y
Coastal & water management

Coastal & applied geomorphology

Health & territories

Rural development and trajectories

Public policy & local development in Europe

>
)

VVVVVVYVYVYY

Founded in 2021, the LAGAM - Geography and Spatial Planning
Laboratory of Montpellier - is a university research center dedicated to
applied geography, spatial planning, and risk management. Affiliated
with Paul-Valéry University Montpellier 3, it builds on over 20 years of
scientific expertise.

LAGAM bridges fundamental research and operational action, with core
skills in:

Action-research, spatial analysis, cartography, modeling, geomatics,
and drone-based aerial surveys.

With 80 members, including 30 PhD students and 25 affiliated
researchers, LAGAM is a dynamic hub, closely linked to the geography
degree programs at the university and internationally oriented.

Follow our research, fieldwork, and projects!
https://lagam.xyz/

A gateway between

knowledge and society !




Context

History of Tsunami Risk Projects

Coastwave 2.0 Evacuation
Mapping Workshop

Project name

TSUNARISQUE

Dir. Franck Lavigne / Raphaél Paris

https://www.youtube.com
/watch?v=4QeZA-6DB04

http://www.editionsdelasorbonne.f

N r/fr/livre/2GCOI=28405100100000 e
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
[ )
Indonesia

Areas where our team has worked




Context

History of Tsunami Risk Projects

Coastwave 2.0 Evacuation
Mapping Workshop

Project name

PREPARTOI
TSUNARISQUE m MAREMO[TI ASTARTE é
I P
2004 2005 2006 2007 2008 2009 2010 | 2011 2012 2013 2014 | 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
([ [ J ([
Indonesia Morocto Italy

Mayotte‘/Réunion

Morocco

(Indian Ocean)

Areas where our team has worked




Context History of Tsunami Risk Projects O rapping Workshop

Project name
Péroche M., Phd

GIIII00000078 000000000002
PREPARTOI

TSUNARISQUE MAREMOTTI ASTARTE
——

2004 2005 2006 2007 2008 2009 2010 | 2011 2012 2013 2014 | 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Indonesia Moroccgo [taly
Mayotte/Reunion Morocco
(Indian Ocean) l

Areas where our team has worked Martinique (F.W.I)




Context History of Tsu

nami Risk Projects

Coastwave 2.0 Evacuation
Mapping Workshop

Project name

PREPARTOI

TSUNARISQUE MAREMO[TI
——

Péroche M., Phd

GILII000000004000070000002

»
AUm
Tsunami - Antilles

ASTARTE EXPLOIT
]

2004 2005 2006 2007 2008 2009 2010 | 2011 2012 2013 2014 | 2015 2016 2017 2018 2019 2020

Indonesia Moroccgo taly French West
Mayotte/Réunion Morocco Indies
(Indian Ocean) I

Areas where our team has worked

Martinique (F.W.I)

2021

2022

2023

2024

2025

2026

EXPLOIT : https://exploit.univ-montp3.fr/
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Context History of Tsu

nami Risk Projects

Coastwave 2.0 Evacuation
Mapping Workshop

Project name

Péroche M., Phd

GILII000000004000070000002

EVACTSU

/ V]
su

PREPARTOI EVACTSU MNCA -
TSUNARISQUE MAREMOTI ASTARTE EXPLOIT TASOMA CoastWave 2.0
I . e ]
2004 2005 2Q06 2007 2008 2009 2010 | 2011 2012 2013 2014 | 2015 2016 2017 2018 2019 2020 | 2021 2022 2023 2024 2025 | 2026
([ [ J ([ [ J ( [}
Indonesia Moroccgo taly French West French Nice
Mayotte/Réunion Morocco Indies Mediterranean Metropolis |
(Indian Ocean) ! Mayotte Nice &
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Context 20 Years of Tsunami Risk Work...

Coastwave 2.0 Evacuation
Mapping Workshop

... a Perspective from Montpellier

> A deeply formative experience — humanly and scientifically.

» A call to action: risk prevention, evacuation planning, and research in action.

Over 20 years:

Time from hazard modeling to evacuation planning
>

(a reality check across contexts): .

v' Mayotte — 8 years
v" French Antilles — 10 years >
v' Cannes (France) — 18 years

11 research projects (national & international)
5 PhD theses
40 master’s theses (GCRN master degree)

80 + communities with validated tsunami 1
evacuation plans /

Scientific progress must be

translated into action !




Workshop

Meet the Team

Coastwave 2.0 Evacuation
Mapping Workshop

Matthieu Péroche

Researcher, LAGAM
Tsunami evacuation mapping - ICG
CARIBE-EWS & NEAMTIC - Crisis planning

Louis Monnier

Research Engineer

GIS modeling - CoastWAVE 1 & 2 -
Workshop design & facilitation

Emilie Lagahé

Research Engineer

Cartographer, scientific development and
knowledge dissemination

Frédéric Leone

LAGAM Director — Professor

Post-disaster analysis - Field deployment -
Scientific coordination

Monique Gherardi

Research Engineer

Stakeholder engagement - Co-
construction methods - Operational tools

Lyna

Geography undergraduate student (L2)
Workshop support - Local logistics -
Training immersion




Workshop | Program O apping Workehop
Day 1 — Context & Introduction Day 4 — Map Production
* Welcome, overview of CoastWAVE 2.0 « Graphical semiology & layout
« Tsunami hazard modelling (CEA)  Static and dynamic maps

* |cebreaker

Day 5 — Applying the Method

« Tsunami signage & field application

« Group work on case studies (if time permits)
* Wrap-up

Day 2 — Defining Safe Zones
« Evacuation zone mapping
 ldentifying assembly points

_ _ What you’ll learn this week
Day 3 — Evacuation Routing

» Graph-based network construction
« Time-efficient route calculation
« Start cartographic design

Delineating evacuation zones

Identifying assembly points

Building pedestrian network graphs
Calculating travel times & optimizing routes
Designing clear, accessible evacuation maps

1.
2.
3.
4.
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Direction des Relations Internationales

et de la Francophonie - DRIF

Institut universitaire d'Enseignement du

Frangals langue Etrangére - IEFE
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ET SERVICES COMMUNS
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et des sciences pour les LLASHS
E ITIC - (rez-de-chauss¢e) Institut des technosciences
de I'nformation et de la communication
v;:trr:; R 0 o m H 2 2 7 P Pavillon informatique / accueil ENT

= N  Salles des poétes (Pierre-Reverdy, Charles-Cros, Bobby-Lapointe,
ab k&

Entrée Val de Montferrand
Théatra

Valery-Larbaud) —
S  Salles de cours (BUG. BUs1. BUs2)

- Pavillons d'enseignement (p1. P2, P3, P4, P5, P, P8)
Amphithéatres .

PR
g *

;S —




	Sommaire
	Lesson 1 Tsunami evacuation zone mapping.pptx
	Lesson 2 Method for identifying tsunami assembly points.pptx
	Lesson 3  Tsunami evacuation routes calculation using graph-based GIS methodology.pptx
	Lesson 4 Graphical semiology and map layout.pptx
	Lesson 5 Dynamic cartography - Support for evacuation map diffusion.pptx
	Lesson 6 - Evacuation signage.pptx



