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ABSTRACT 
The 2021 wildfire season affected many countries around the Mediterranean basin. In most incidents, 
large-scale multi-modal evacuations were conducted to transfer the population at risk to safe locations. 
Overall, tens of thousands of people were evacuated with modes of transportation including pedestrian, 
private or public transport, and sea vessels. In Greece, full evacuations were conducted in almost all 
incidents. However, despite the maximum protection offered to life, questions arose regarding the 
universality of this measure. Evacuation modelling can be used to better plan evacuations, providing 
insights on safety margins and, through educational programs, strengthening community resilience. 
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1. INTRODUCTION
Focusing on the 2021 wildfires in Greece [1] that mainly affected the regions of Attica, Euboea,
Messenia and Olympia, early and full evacuations took place to transfer the population to safety [2].
Compared to the past, a paradigm shift was observed with respect to emergency response and
evacuation policies. The turning point for this change seems to be the devastating 2018 wildfire in Mati,
Attica, that claimed the lives of at least 102 people. While large-scale evacuations did take place as a
response to wildfires prior to 2018, no other event highlighted the importance of preparedness, the
availability of verified evacuation plans and their execution, to such an extent. The absence of these
aspects, amongst others, contributed to the high fatality rate. Since 2018, the rate at which evacuations
are ordered has increased significantly. The reasons behind the apparent reluctance to evacuate in the
past, needs to be investigated.

Clearly the paradigm shift reduced the risk of injuries or fatalities, and also follows established national 
guidelines in emergency response priorities, that dictate foremost protection of life, property, and 
environment [3,4,5]. This paradigm shift led to the extensive and successful evacuations [2] of 
thousands of residents in the regions mentioned previously, where no major injuries or loss of lives 
were reported due to the lack of evacuation actions. The reported loss of lives during the 2021 wildfires 
were linked to the direct effects of the wildfires or to accidents [6,7,8].  

The question however arises that if the evacuations were mainly uneventful during the 2021 season, will 
this also be the case during the next fire season? Despite the non-adherence to pre-established 
evacuation plans and the extensive nature of the fires, the evacuations that were conducted were 
deemed successful. Several reasons contributed to this, including the forecasts that predicted extreme 
danger from wildfires in the days prior to the fires, the sufficient available time, and the fact that no 
major critical infrastructure was involved, all of which could have otherwise complicated the evacuation 
process significantly. A further issue to consider is that even though the topmost priority in emergency 
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response is, and should be, the protection of life, it has been argued that in the 2021 wildfires some 
evacuations were called too easily or too early [9,10]. In some circumstances, residents of mainly rural 
areas raised questions about the ease at which the evacuations were ordered while expressing their 
strong desire to stay and defend their properties [11,12,13]. In the cases where they did manage to stay 
and defend, it was reported that they had some success in saving their property [13].  

An early and full evacuation may have, in some circumstances, an adverse effect on the task load that 
the Fire Service (FS) may face as it depletes the threatened area of potentially useful civilian resources. 
The local population has local knowledge, and in many cases equipment, which may become invaluable 
during wildfire mitigation activities. Residents can engage in activities such as fuel reduction, 
extinguishment of small spot fires, creation of cutlines and other protective actions. These actions 
enable the FS to concentrate and engage in other, higher risk, mitigation, and protective tasks. However, 
this assumes that the local population that stays behind can provide constructive help and implement 
protective measures and not become a hindrance to the FS efforts or cause their focus to redirect to 
attend to the local population’s increasing needs. 

The engagement of the local population in emergency preparedness and, when possible, mitigation 
tasks is in line with the drive towards building community resilience promoted by disaster risk reduction 
organisations and agencies including, for example, the European Commission and civil protection 
agencies of member states, the Federal Management Agency [14], and the United Nations Office for 
Disaster Risk Reduction [15]. Moreover, community resilience applies to all stages of disaster pre-, peri- 
and post impact [16] and therefore needs to be supported.  

While large-scale evacuation plans may exist, these plans are rarely verified and practically impossible to 
validate without appropriate tools. Also, it is an unfortunate fact that in many cases these plans are not 
followed or even consulted during actual wildfire incidents and are certainly not known to the public. 
The use of appropriate tools can aid both in increasing the authorities’ preparedness levels, strengthen 
community resilience and provide the means to disseminate the evacuation plans to the public.  

2. METHODOLOGY
In light of the different conditions posed by each wildfire and the residents’ need to defend their
property and the drive to strengthen community resilience, it is suggested [9,11,17] that a more
dynamic strategy, than a persistent and monolithic full evacuation, is adopted. This assumes that those
who are willing to stay can engage in protective mitigation tasks. However, this should only take place if
the population has received appropriate training and is in close collaboration with the FS. When an
evacuation is deemed necessary, the order and decision to evacuate should be taken early. Late
evacuations are known to be unsafe and can prove fatal [17,18]. The necessity for early evacuation and
properly trained residents that are prepared to defend their homes, together with the consequence of
late evacuation, is highlighted by the report into the 2009 Black Saturday fires in Victoria, Australia [19].
This report identified the significance of preparedness, acting decisively, leaving early, defending only if
the conditions allow, and then only if the property is defendable [20].

Community educational programs [17] must be conducted to enhance risk awareness, risk perception, 
and preparedness for wildfire incidents and thus strengthening community resilience. Evacuation 
procedures and strategies must be established, verified, and communicated to the public in a clear, 
concise, and informative manner. To that effect, large-scale evacuation modelling tools [21] can be used 
to achieve these goals while catering for a variety of hazardous incidents and what-if scenarios [21,22]. 
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One such model is the urbanEXODUS [23] microsimulation Agent-Based Model. This tool can represent 
pedestrian and vehicle evacuation scenarios coupled with wildfire data [21,22,24]. The coupled nature 
of the evacuation simulation allows decision-makers to go beyond the traditional RSET/ASET analysis
[25,26] where the fire and evacuation components are examined separately. This unique coupled 
approach provides insights arising from the complexities and interactions between the evacuation 
process and the impact of the wildfire hazard that in turn influences the adopted evacuation strategy. 
The use of urbanEXODUS, which can provide insights regarding evacuation times, arrival times, assembly 
times, and safety margins, has been demonstrated as part of a study conducted for the Forestry 
Commission England [21] (Figure 1a). Its potential for use in evacuation planning has also been explored 
as part of the EU H2020 project IN-PREP [22]. So has its ability to represent a multi-modal evacuation 
strategy involving pedestrians and vehicles while coupled with wildfire data, as presented during the 
SafeGreece 2020 conference [27] (Figure 1b) and during the 4th Hellenic Disaster Risk Reduction Forum 
following a full-scale demonstration exercise for IN-PREP [28] (Figure 1c). 

(a) (b) (c)
Figure 1. Snapshots of urbanEXODUS wildfire evacuations depicting (a) pedestrian evacuation due to the Swinley 
wildfire, (b) multi-modal evacuation of Kallithea Springs, Rhodes, (c) multimodal evacuation of Marysville, Australia.

3. CONCLUSIONS
While early evacuations offer the safest options for the community, contingency planning is still needed
given that each incident may differ, and they could also leave residents’ properties vulnerable to a
progressing wildfire as the Fire Service’s (FS) limited resources cannot protect every property [20].
Furthermore, the FS may not be privy to local knowledge that can prove valuable when navigating
unfamiliar areas or when engaging in wildfire mitigation tasks. People affected by wildfires, especially in
rural areas, have a strong urge to stay behind and defend their property. The use of evacuation models
is suggested to aid the formulation of evacuation procedures. The visual capabilities of these tools can
help with disseminating plans and exhibiting the benefits of adhering to procedures during wildfires, for
example, through educational programs that also help in strengthening community resilience and risk
perception. Evacuation tools allow incident managers to adapt plans and evaluate different strategies,
therefore aiding the decisions around calling and managing large-scale evacuations.
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