el {:?4;3 E S CA P f(‘\a Flanders INC@IS

T w-fr--ru--'.nl

-----------

On the Job Training on
Tsunami Inundation Modelling and Mapping and Development of Tsunami Hazards Maps for
Implementation of UNESCO-IOC Tsunami Ready Pilot Sites in Madagascar, Maldives, Seychelles and Sri Lanka
Hyderabad — India, 16—21 March 2026

Tsunami Inundation Modelling and Mapping
TIMM #: 5.1 Guidelines for Tsunami Evacuation Mapping

Dr R S Mahendra
Scientist-F, INCOIS
mahendra@incois.gov.in



Tsunami Risk Reduction and Response

The risk reduction
e Constrain, or reduce exposure to, tsunami inundation (the hazard);
 Reduce a community’s vulnerability in respect of tsunami inundation; and

* Improve a community’s preparedness to anticipate, respond to, and recover from
tsunami inundation.

Response measures
* Some measures may be implemented immediately, e.g. improving early warning and
evacuation procedures, community education and drills.

* Other measures are longer-term, strategic in nature, e.g. structural protective
methods and non-structural initiatives such as land-use planning and regulation.
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Good Evacuation Planning:
Key Component of Preparedness

1. Tsunami Risk Assessment - in the Context of Tsunami
Evacuation Planning

2. Evacuation Route — Planning and Design

3. Tsunami Evacuation Signage — Planning and Design

4. Evacuation Shelter — Planning and Design

5. Reliable downstream warning chain devices - Community
Tsunami Alert System: siren, speaker etc

6. Responsive Stakeholders

7. Community readiness/preparedness
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Brief flow of Tsunami evacuation map preparation

Information of
Disaster Model

Data of Evacuation
Location

Network Analysis
(ArcGIS)

Data Road Networks:
1. Existing condition
of road networks

2. Road capacity Evacuation
) Route Map
Information: 7

Land Use

Pattern of People Movement
During Disaster:
1. O-D Matrix

2. Travel Time
3. Mode of Evacuation
4. Route of movement
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Tsunami Evacuation Route: Planning & Design

® Define tsunami safe zone, transition zone and hazard
zone

" Desighate tsunami safe area for permanent shelter -2
high and safe place

" Design evacuation route €< design criteria, number of
people at risk, evacuation capacity

" Need assessment for vertical evacuation shelter €
design criteria
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Tsunami Inundation Mapping Overview

e Definition: Delineation of areas that may be flooded due to tsunami waves.
e|nput data: Bathymetric/topographic data, tsunami modeling, historical records.
eOutput: Maps for emergency planning and public awareness.

Tsunami Hazard Assessment

y

Review of Historical Tsunami
Events for possible locations

y

Evaluation of events from
plausible sources

v

Selection of a cluster of
candidate scenarios.

v

Model selected candidate
scenarios with high-res DEM

-

Evaluation of possibly-
vulnerable coastal sites.

Creation of high and low
resolution DEM models.

Validation of high and low
resolution DEM models with
historical data (benchmark)

Select Final Scenario

Inundation Map

2. Learn the basics of 3. Conduct Tsunam
1 Ser::;:l:lle: :?:f:$$?:> Tsunami Science an> Modelling and > - ::a:)nundahon
Modelling Inundated Area
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Finalizing the Map — Key Considerations

e Accuracy of elevation and bathymetric data P s
eResolution and scale (usually 1:10,000 to 1:25,000) '
eMap overlays: critical infrastructure, population centers
eScenario selection: worst-case, historical, or probabilistic
models

Map Elements to Include

e|nundation extent and depth
eLandmarks and infrastructure
eEvacuation zones and routes
eLegend, scale bar, north arrow
eSource and metadata

e|ndex maps, Logos, etc.
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Quality Assurance & Validation

e Cross-check with historical data and field verification peer reviews by
technical experts

e Stakeholder consultation (local authorities, emergency services)
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Cartographic Refinements

e Consistent color schemes (e.g., blue shades for
inundation)

e Clarity and readability: avoid clutter

e Labeling of high-risk areas

e Use of standard symbology (ISO/TC 211 where
applicable) s

Cartographic Information | EFFECTIVE
information

analysis » Info retrieved
' ™

Cartographer

User
WHOM
How Y /

Caftograi)hié Map
sign system
SAY
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Map Publication

e Format: Digital (PDF, GIS layers),
Print (Posters, Brochures)

e Accessibility: Multilingual, large
print for visibility, colorblind-friendly
options

e Distribution: Government portals
(Web GIS, Mobile Applications,
APIs), public awareness campaigns,
community centers

Version control: Include map

version, date of publication
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Examples of Final Maps

Map of Tsunami Hazard and Evacuation Route
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Thank you
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