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ABSTRACT

Emergency response operations in large-scale urban/suburban disaster events is often addressed by the standard
protocols and international guidelines for collapsed buildings, heavy debris, etc. However, a wide range of First
Responder (FR) operations need to address various other contexts, work environments and hazards. In this paper,
two real disaster events are explored as use cases for such urban/suburban FR operations, namely a flash flood
and a wildfire, both in Attica, Greece (2017-2018). Based on our team’s experience from these mobilizations and
active participation in both these events as FR actor in the field, we present the challenges, the complexity of such
multi-aspect disaster events, the limitations of emergency response, the technology gaps of the FR teams, as well
as the lessons learned during these deployments. Finally, we make some notes on future prospects and possible
advancements in tools and technologies that would greatly enhance the operational safety and readiness of the FR
teams in such events.
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INTRODUCTION

Today’s emergency response operations need to address a very wide range of missions, from localized accidents
with very few victims to large-scale disaster events with hundreds of known and unknown victims. The context
of such operations also ranges wildly in terms of working environment (open/closed spaces), hazards, weather
conditions, time constraints, medical emergencies, evacuation routes, etc. It is imperative that the First Responder
(FR) teams and the Communication & Coordination Center (C3) have the necessary resources to operate with safety,
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Figure 1. Mandra: Areas affected by the flood (source: Copernicus)

reliable information, concise operational view for the FRs and detailed Common Operational Picture (COP) for the
team commanders.

In urban and suburban environments there are several considerations and challenges that increase the complexity of
large-scale disaster events, as well as the emergency response plan and the mobilisation of the FR teams.

This paper provides an overview of such issues regarding the challenges, the complexity of disaster events, the
limitations of emergency response, the technology gaps of the FR teams, as well as the lessons learned from two
recent large-scale events in Attica, Greece. Specifically, a case of flash flood in the western region (2017) [1] and a
case of wildfire in the eastern region (2018) [2] are the baseline for describing these aspects of emergency response
and FR teams, with special focus on technological resources used or in-need for such operations. Our team was
mobilized and operationally involved in both these cases, as part of the Civil Protection, the agency in charge (Fire
Department) and the regional authorities that were activated.

BACKGROUND

In the following sections the two disaster events in Attica, i.e., flash flood in Mandra (2017) and wildfire in Mati
(2018), are briefly described as use cases. The general context in both events is Urban Search and Rescue (USAR),
since it is focused on urban/suburban environment and the emergency response of FR teams from time zero (main
USAR) up to a few days after the event (mostly search for missing/fatalities).

Mandra: Flash flood

On November 15th 2017, a low-pressure front over the north-western region of Attica produced extreme rainfall
for several hours. Measurements showed that the overall precipitation was of a return period higher than 150-200
years for that region. As a result, a flash flood was created and swept through the main roads of the urban grid,
devastating neighbourhoods in Mandra and claiming 23 fatalities in the process.

For several days after the main event, many areas inside and around Mandra were covered with thick layers of
mudslide, which was partially enforced by the fact that in July, only a few months earlier that summer, large wildfires
have swept the eastern side of mount Pateras, directly above the affected area, causing the heavy rainfall to create
unobstructed floods and mudslide downhill.

Mati: Urban wildfire

On July 23rd 2018, at approximately 13:00° local (EET), a wildfire started at the western Attica region near Kineta,
attracting the attention and fire-fighting resources there. A few hours later, probably around 17:30°, another wildfire
front broke out at mount Penteli at the eastern region of Attica. Due to the very high wind speed and gusts, measured
up to 124 km/h or 12 Beaufort, the fire front moved rapidly downhill on the eastern side, burning open fields and
rural areas, while at the same time the front at Kineta was endangering houses and urban grid. Hence, most of the
fire-fighting forces, including aircrafts and helicopters, continued their work on the western front until late in the
afternoon.
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Figure 2. Mandra: City center during the flood (source: local media)

As the eastern front reached the first houses at Neos Voutzas, it was too late to divert forces there. Fortunately, an
entire summer camp of 620 children was pre-emptively and safely evacuated from that area. The fire swept rapidly
through the open field and reached Marathonos avenue within about 1.5-2 hours from its start, a few km uphill. The
fire front jumped from one side of the avenue to the other without any delay, probably due to the very high flames
and temperature reached by that time. From there on, within 20-25 minutes the fire front entered the main urban grid
in Mati and Kokkino Limanaki (just north of Rafina port), swept through the entire area of roughly 2x2 km2 and
stopped at the sea front, which is mostly rocky and cliff coastline with only few narrow passages down to the sea.

Post-event analysis revealed that the local weather conditions, specifically the very high winds, low humidity (19%)
and high temperature (30C) due to summer, created a very unique localized ‘micro-climate’ that enabled the fire to
grow and move rapidly across the plain. Inside the urban areas of Mati and Kokkino Limanaki the flames were so
intense that people got trapped inside their houses within seconds. The area was covered mostly by dense pine trees,
so exploding pines and burning animals trying to escape the front contributed to the spreading of the fire towards
the sea front within few minutes. The intensity and speed of the fire was very evident in the aftermath, where on
several spots the houses were charred at the first floor and above with glass items melted inside from the extreme
temperature, while some ground floors were only smoked and relatively undamaged from flames.

Many people trying to escape by car were trapped in congestion near the shore inside the very few escape routes. As
a result, many of them were intoxicated by smoke and burned inside their cars, most of which were found charred in
one particular street stuck in a deadly traffic jam 150-200m long. First-witness reports and telecommunications
logs revealed that, even as the flames were inside those urban areas and cars were being jammed in the path of the
fire front, lack of communication and coordination between the authorities continued to direct some of the traffic
from Marathonos avenue away from the immediate front in the north but unknowingly into harm’s way inside the
sweeping fire in Mati and Kokkino Limanaki.

The result of the wildfire at the eastern front resulted in 102 fatalities and hundreds of severe injuries, including
smoke intoxications, direct burns from flames and secondary complications from extensive skin injuries.

CHALLENGES FOR FIRST RESPONDERS
Operational assessment

In both these events of the flash flood in Mandra (2017) and the wildfire in Mati (2018) our team was mobilized and
tasked according to the national plan of the Civil Protection, under the direct guidance of the Fire Department HQ
which is the agency in charge of such large-scale disaster response operations. We assisted with several Urban
Search & Rescue (USAR) elements in the field for several days in both events, mostly operating alongside or under
the direct guidance of the Special Disaster Response Unit (‘EMAK’) of the Fire Department.

One of the most important factors identified during the operations in these events was the availability of prompt,
reliable and continuously updated information. The main mobilization plan of our team often includes the rapid
deployment of a first ‘scout’ team inside the affected area to gather information and up-to-date status reports on
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Figure 3. Mati: Areas a [ecked by the fire (source: Copernicus).

Figure 4. Mati: People reaching the sea waiting to be evacuated (source: Greek media).

Figure 5. Mati: Main tra [cjam near the city center (source: Greek media).
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