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ABSTRACT: In  recent years flood event m anagers have paid  increasing attention to  reducing the consequences 
o f  flooding by preparing evacuation and  rescue plans. Local and regional authorities are often  obliged by law 
to draw  up flood em ergency plans. In m any cases these define responsibilities, but details on  w hich evacuation 
route to  take and how  m uch evacuation tim e is available are often m issing. In recent years a  num ber o f  evacua
tion m odels have been developed which aim  to provide this insight. This paper provides an overview  o f  existing 
and  recently-developed evacuation m odels and discusses their suitability to assist flood event m anagers. The 
purpose o f  this paper is to draw  conclusions regarding their reliability  and suitability in the preparation o f  evacu
ation plans. This paper focuses on the technical inform ation  that is needed during the evacuation-planning stage, 
in w hich several evacuation options are assessed. T he m odels have been tested on the T ham es Estuary in the 
UK and the  Schelde Estuary in the N etherlands. It was found that m ost o f  the existing evacuation m odels have 
been  developed fo r use at a m acro scale. However, local and regional flood event m anagers require m eso- and 
m icro-scale m odels that allow fo r m ore detail regarding loss-of-life estim ates, inform ation on potential road 
congestion and the effects o f  m anagem ent response. T he upscaling o f  responsibilities requires an exchange 
betw een m odel scales to see the effect o f  local evacuation plans on large-scale road congestion.

I INTRODUCTION

1.1 N e e d fo r  evacuation m odels

In recent years flood risk  m anagers have paid  increas
ing attention  to reducing the consequences o f  flood
ing  by preparing evacuation and rescue plans. Local 
and regional authorities are often obliged by law to 
draw  up flood em ergency plans. There is however lit
tle experience w ithin the  E uropean U nion w ith  using 
m ethods and m odels to  support the planning and exe
cution o f  evacuation fo r flood events. Surveys carried  
out in France, Germ any, Hungary, the Netherlands 
and the U nited K ingdom  have show n that there  is a 
need fo r m odelling  tools to  develop detailed  evacua
tion p lans (Lum broso et al. 2008). To our knowledge, 
there are currently no m odels u sed  to  support evacu
ation and rescue for flood m anagem ent in the UK. 
T he response to flood risk m anagem ent in the UK 
has m ainly focused on flood defence asset m anage
m ent, and forecasting and  w arning to  reduce flood 
risk  ra ther than on organised  evacuation. In the N eth
erlands evacuation m odels have been developed, e.g. 
Evacuation C alculator (Van M aarseveen 2004) and 
E SC A PE (W indhouw er et al 2005), but until now they

have only been used in exercises. There is need for 
tools and  m ethods to  assist in the planning o f  evacu
ation/rescue operations and to  estim ate the  optim al 
use o f  the transport netw ork and the tim e requ ired  for 
execution o f  an evacuation. One o f  the  questions to 
be answ ered is i f  the available m odels provide enough 
insight into the evacuation process to  support the 
developm ent o f  detailed  evacuation plans.

1.2 F lood  event managem ent

Flood event m anagem ent deals with actions that aim  
at reducing the im pacts o f  flooding, at tim es w hen a 
w arning is issued. D ecisions need to be  taken regard
ing the operation o f  barriers, closing o f  gates and 
effective evacuation and rescue strategies (M ens et al. 
2008). Flood event m anagem ent thus focuses on the 
short-term , com pared to floodrisk  m anagem ent which 
involves strategies that in m ost cases are planned and 
im plem ented over 10-30  years. T he well-known d is
aster cycle (B ouchon et al 2006) is com posed o f  the 
follow ing categories:

-  Prevention and m itigation;
-  Preparation;
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