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“Last-mile - Evacuation” — short summary

Project Management & Coordination, Data Collection, Capacity Building & Networking
Uni Hannover
(Prof. Schlurmann) Quality Management, Translations & Demonstration
(only products in WP5000)
RSS
(Prof. Siegert)

WP1000 WP2000 WP3000 WP4000 WP5000
Socioeconomic Inundation Geodatabase, Evacuation Highly-resolved
Vulnerability Scenarios, Infg‘"\ﬁm?aﬁsn;em Analysis and 3D-model of
Indicators Flow Analysis o aianimise '!'ra_fﬁc' Padang

Optimization
UNU-EHS Uni Hannover Uni Wiirzburg TU Berlin RSS & DLR
(Dr. Birkmann) (Prof. Schiurmann) (Prof. Dech) (Prof. Nagel) (Prof. Siegert)

WP5100
Flight campaign
{HRSC camera)

- T

Image Processing

WP5300
3D-modelling

WP5400
Web-Application

WP5500
Visualization

: ! : B

Web application (2D & 3D data, maps, interfaces)

Evacuation Recommendations & 2D-Geoinformation System
Uni Wirzburg & UNU-EHS Uni-Bonn
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Characteristics for Padang region

Motivation for scientific tsunami research and joint efforts
Current dormant period for western Sumatra section in order of

recurrence interval
Topography partly beneath mean sea level

Drained by various channels and rivers
Research effort must definitely lead to improvement in evacuation procedure

Level of detall

Credible information about safe/unsafe regions, degree of protection
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Spatial database
Digitized nautical and local charts on the basis of echo soundings

Bathymetry
Constructional drawings ,,Padang Area Flood Control Project”

= GEBCO (1-min-grid)
= Multibeam echo soundings, 2007, Franzius-Institute
Topography, satellite images
= Shuttle Radar Topography Mission (SRTM), 2000
= DGPS measurements in Padang, 2007, Franzius-Institute

Ikonos and Landsat7 images

Datasets from flight campaign with HRSC-camera, 2008, RSS GmbH

ANUGA - Present Applications and Future Potential | 16-17 Sept. 2008, Canberra | Dipl.-Ing. Nils Goseberg

page 6



Padang, West Sumatra within "Last-mile - Evacuation” 1a9: 4 | Hannover

= and Coastal Engineering

=— /FRANZIUS-INSTITUT : - : - : : 01 | Leibniz
== /for Hydraulic, Waterways Inundation modeling due to hypothetical tsunami scenarios for the city of 1 0 2 | Universitit

Coverage plot hydrographical measurements Aug. and Nov. 2007

Shallow water depths for 42 km? on a 3m-grid available
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Flight campaign in Padang (RSS GmbH + DLR)

Inundation modeling due to hypothetical tsunami scenarios for the city of
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= 3D-clipping of DSM (vegetation influence) and coverage plot

ANUGA - Present Applications and Future Potential | 16-17 Sept. 2008, Canberra |

Dipl.-Ing. Nils Goseberg

it
10/ 2
oo 4

Leibniz
Universitat
Hannover

page 8



.

[

FRANZIUS-INSTITUT

for Hydraulic, Waterways
and Coastal Engineering

Inundation modeling due to hypothetical tsunami scenarios for the city of

Padang, West Sumatra within "Last-mile - Evacuation”

Purpose and underlying datasets

{ { Leibniz
i 0j Z Universitat
tee 4 | Hannover

“ Run-up and inundation scenarios based on DEM with different accuracy and
resolution for recommendations on evacuation routes
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Purpose and underlying datasets

Run-up and inundation scenarios based on DEM with different accuracy and
resolution for recommendations on evacuation routes
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Numerical models using ANUGA 1.0beta 4824 and 1.0beta 5638

E_f and Coastal Engineering
Using two different geometries — a coarse and a high resolved DEM

Area of interest: ~12.5 x 4.5 km
400.000 — 600.000 cells, area in range of 15 to 1250 m?

Manning's roughness: 10 to 40 m*3/s
Source generation and wave propagation — TSUNAWi

Boundary conditions

= Combination of File_boundary and
Transmissive_momentum_set stage boundary for introducing wave height
Dirichlet_boundary wetting/drying region

Transmissive boundary/Reflective boundary elsewhere

Models with and without masking houses
page 12

Future: extent the model to account for bay effects
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Coupling ANUGA with TsunAWI

1

ql’

“  TsunAwI
= Nonlinear shallow water wave equation, source generation
= Finite-element method on an unstructured mesh
= Wetting and drying, time stepping with filtered leap-frog scheme

“  Coupling ANUGA and TsunAWI — two step hybrid approach
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Scenarios based on TsunAWI modelling
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Comparison of DEM with different resolution and accuracy

“  Maximum inundation as comparison of coarse and high resolved DEM

= Significant run-up differences and time shift
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Padang, West Sumatra within "Last-mile - Evacuation”

Mw 8.5 Sz 03 - inundated areas, model time t = 2580s

“ Model result with and without taking buildings into account

“ Inundation extent is reduced, flow velocities are increased
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Tsunami scenario Mw = 8.5 —inundation dynamics

== FRA NZIUS INSTITUT

,,.’ fiir Wasserbau und

| Kiisteningenieurwesen

Numerisches ,Last-Mile* Tsunami Frihwarn-ind
Evakuierungsinformationssystem#

Hypothetisches Seebeben iy ﬁ'B;,ﬁ

N. Goseberg, A. Stahimann unddf. Schiurmann, April 2008
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Flow velocities and fall limit conditions
450 O Safety @ Fall
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“  Takahashi et al., 1992

“  Stahlmann, 2007
|
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Coupling with simulation of pedestrian evacuation — animation

www.last-mile-evacuation.de
www.matsim.org
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Experiences ...
Code suitable for scale corresponding to our project domain, but single CPU

computations for domain are time consuming
First facing many problems with installation routines under Fedora, but changing to
Ubuntu brought much improvement
Using parallel version is still tricky — maybe more documentation available?

Using house masks: add _hole from_polygon don’t work for us
Sometimes too small triangles (degenerate triangle) — method to get rid of them

beforehand?
Sometimes we observed a strange loss of the complete water in domain ??
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Prospective development — suggestions / ideas
Implementation of weirs (Sharp/broad crested weir, undershot sluice gates, etc.)

|_ ‘|m

m

Representation of houses and infrastructure:

House mask — time consuming

Manning’s roughness not capable to represent influence of structures
Deduction of macro-roughness law from 3D hydrodynamic simulations

|
investigating general parameters such as street width/house width ratio, different

configurations of houses, angle with respect to flow direction, etc.

Implementation as additional negative force term in Anuga
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Discussion
Inundation scenarios are extremely sensitive to location of epicentre — multi scenario

approach might be useful
Level of resolution for simulations and spatial database is essential for evacuation

planning
New approaches to account for roughness induced by buildings and structures

Outlook — work-in-progress

Additional scenarios are being simulated

Evacuation planning and pedestrian simulation
Documentation of results as hazard and evacuation maps
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