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Abstract

The need for continuous adaptation to complex and unforeseen events requires en-
hancing the links between planning and preparedness phases to reduce future risks in
the most efficient way. In this context, the legal-administrative and cultural context has
to be taken into account. This is why four case study areas of the CHANGES' project
(Nehoiu Valley in Romania, Ubaye Valley in France, Val Canale in ltaly, and Wieprzéwka
catchment in Poland) serve as examples to highlight currently implemented risk man-
agement strategies for land-use planning and emergency preparedness. The strategies
described in this paper were identified by means of exploratory and informal interviews
in each study site. Results reveal that a dearth or, in very few cases, a weak link ex-
ists between spatial planners and emergency managers. Management strategies could
benefit from formally intensifying coordination and cooperation between emergency
services and spatial planning authorities. Moreover, limited financial funds urge for a
more efficient use of resources and better coordination towards long-term activities.
The research indicates potential benefits to establishing or, in some cases, strengthen-
ing this link and provides suggestions for further development in the form of information
and decision support systems as a key connection point. Aside from the existent infor-
mation systems for emergency management, it was found that a common platform,
which integrates involvement of these and other relevant actors could enhance this
connection and address expressed stakeholder needs.

1 Introduction

According to global and European reports (EEA, 2010; UNISDR, 2011), in past
decades the number of disasters caused by natural hazards has demonstrated an in-
creasing trend fuelled by changing contexts in socio-economic, environmental and cli-

"Marie Curie ITN CHANGES — Changing Hydro-meteorological Risks as Analyzed by a New
Generation of European Scientists.
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matic patterns. Particularly in the target study areas of the CHANGES project (Fig. 1),
it is evident that damages have occurred in recent years due to extreme events result-
ing from hydro-meteorological hazards. This is made apparent through examples such
as the flash floods that struck in August 2005 in the catchment of the Targaniczanka
stream (tributary of Wieprzéwka River, Poland) that repeated in the spring of 2010.
Evidence is further found in the French case study site through flood events caused
by peak discharge of the Ubaye River in May 2008 (Barcelonnette Basin in Alpes-de-
Haute-Provence) and in the Romanian case study with the flash flood event in 2005
that affected the Nehoiu Valley in Buzau County which resulted in substantial economic
damages. Finally, within the Italian case study, evidence is given through the intense
flash flood event in the Fella Basin (Val Canale in the Friuli Venezia Giulia Region) that
occurred in August 2003 and caused hundreds of millions of Euros in damages and
even human casualties.

Changing contexts in a long-term and short-term perspective should be managed
within an integrated risk management framework that accounts for both temporary
management strategies and permanent preventive measures to reduce the impact of
natural hazard processes (Fuchs et al., 2012). Both long-term and short-term risk man-
agement strategies are equally important. An integrated or comprehensive risk man-
agement approach, however, asks for coordinating and weighing up different risk man-
agement options and then choosing the best combination of measures and practices
available in order to achieve the most efficient strategy. For clarification, this paper
considers a strategy to be a broader, more goal or vision-based agenda. A policy is
considered to be less broad and serves more as guidelines for action used to work
towards achieving the strategy. Measures and practices are considered to be the ac-
tions actually employed following the guidance of the policies which work towards the
achievement of the main goal or strategy.

Furthermore, an integrated approach suggests not only a combination of long-term
and short-term measures but also the interaction between the actors involved towards
policy agreements for the successful implementation of risk strategies. This has also
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been stressed by the European Commission, which underlines the requirement of “link-
ing the actors involved in developing and implementing measures that can have sig-
nificant impacts on disaster prevention” (European Communities, 2009, p. 6). Within
this paper, short-term risk mitigation refers to emergency management (preparedness
and response) measures aimed to minimize the impact of a disaster, to be prepared
for a crisis situation and to be able to immediately respond. In contrast, examples for
long-term measures include permanent technical (structural/non-structural) measures
as well as spatial planning, which is inherently a future-oriented activity that can im-
plement long-term prevention measures. The coordination of short-term and long-term
management strategies is not an easy task, mainly due to the often existing void be-
tween crisis management and risk prevention (Neuvel and Zlatanova, 2006) or the dis-
connection of actors involved (Sapountzaki et al., 2011). It also often implies a conflict
of objectives since, for instance, regulations related to regional planning and devel-
opment include several other aims besides prevention of natural hazards (Holub and
Fuchs, 2009). Moreover, the legal framework as well as the political-administrative sys-
tem significantly determine how risk responses are designed and by which institutions
they are implemented (Greiving and Fleischhauer, 2012). In addition, cultural beliefs
play an important role how risks are perceived, evaluated and managed (Angignard
et al., 2013).

In this paper, we consider the need for connections between long-term and short-
term management strategies with a specific focus on spatial planning and emergency
preparedness, considering different risk cultures and legal settings in the four case
study areas of the CHANGES? project that were identified via expert interviews and
stakeholder meetings conducted with the following interview partners: decision-makers
in municipal offices (including mayors and local crisis management teams), volunteer
and professional fire brigades, civil protection, regional and district level crisis manage-
ment offices, spatial planners, sectoral planners (e.g. representatives from water au-

2Marie Curie ITN CHANGES — Changing Hydro-meteorological Risks as Analyzed by a New
Generation of European Scientists.
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thorities, geological surveys, and environmental protection agencies). The highly valu-
able input from these interview partners in addition to supporting literature serves as
the basis for the analysis of in-practice examples for spatial planning and emergency
preparedness management and their existing and potential connections.

Section 2 gives a brief background of what is meant by risk management strate-
gies within the research. Sub-sections are divided into a focus on spatial planning
and emergency preparedness containing explanation and examples of these strate-
gies within each of the case study sites. Section 3 provides the connection between
spatial planning and emergency preparedness in the context of the case study sites,
focusing explicitly on points for establishing and strengthening coordination for risk
management strategies. Section 4 concludes the paper with final reflection on the key
points for coordination and what remains to be investigated in further research.

2 State of the art of risk management strategies

Risk management strategies utilize and apply resources towards the ultimate goal of
reducing disaster risks and the overall threats imposed by extreme events; thus, achiev-
ing disaster risk reduction (DRR) (Paul, 2011). The efforts to achieve this goal are made
throughout all phases of the disaster risk management cycle (Fig. 2), which includes
the phases of prevention (often interchanged with mitigation in DRR research), pre-
paredness, response, and recovery (Baas et al., 2008). Within and across all phases
at all administrative levels, DRM activities and processes are conducted for the design
and implementation of strategies to improve the understanding of disaster risks, to re-
duce losses, and to control, avoid and transfer risks (IRGC, 2009; UN, 2009; IPCC,
2012). In this research, focus is placed on the first two phases of the DRM cycle which
are defined as follows based on Alexander (2002, p. 5):

— Prevention: actions taken and decisions made to reduce the threat (potential for
tangible and intangible losses) of disaster consequences in the future, typically
divided into structural and non-structural measures.
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— Preparation: given the preeminence of a threat, actions taken and decisions made
to reduce the impact of the impending disaster.

A clear example of the distinction between the two terms is given by Alexander (2002)
where, in the case of security measures for a potential levee failure, the planning of the
emergency evacuation falls within prevention while the execution of the plan falls under
preparation (Alexander, 2002).

The activities and processes conducted by emergency management and spatial
planning practices constitute key components of DRM. Overlaps between these two
components exist especially in terms of actions taken and decisions made within emer-
gency preparedness (a part of overall emergency management) and regional and/or
urban planning practices. Emergency preparedness is considered in closer associa-
tion with actions and decisions which take place within a preparedness phase featur-
ing a more short-term perspective, while spatial planning is best associated with that
of prevention and a long-term perspective (Fig. 3). In practice, the emphasis on what
actions are taken and decisions made varies depending on the consideration for and
importance placed on short-term and/or long-term strategies.

Often, and from what has been revealed from the CHANGES case study research,
greater action and policy attention is given within phases that require a limited window
of available time for decision-making. These are, namely, the response and recovery
phases as opposed to the prevention and preparation phases. This pattern applies
also within the latter two phases where often the more immediately required actions
for preparedness are given greater attention than actions for prevention. Reasons for
this emphasis within the case study findings vary including limited financial resources,
inability to target preventive actions due to uncertainty of the location in which the haz-
ard will occur (e.g. especially for flash flooding), inter-institutional conflicts regarding re-
sponsibilities and abilities to construct structural mitigation measures, among other rea-
sons. This focus can lead to a common pattern of risk management strategies, which
tends to be highly disaster reactive. In consequence, this pattern reduces the realiza-
tion of measures for prevention and preparedness which dramatically diminish potential
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losses as compared to measures taken later in response and recovery phases, espe-
cially for long-term planning strategies (Pelling and Schipper, 2009; UNISDR, 2009b;
EEA, 2012). Nevertheless, some in-practice examples from case study analysis reveal
that long-term focused strategies are pursued for example where long-term land-use
planning strategies are well-enforced.

Risk management strategies for both emergency preparedness and spatial planning
are dependent upon the “place” or national, regional and local context (e.g. including
the institutional, social, geographic, and physical characteristics) in which they are de-
veloped (Cutter et al., 2003). This context is especially important to consider as one
management practice in one case study is not necessarily suitable for application in an-
other. Thus, taking a case study approach to understanding emergency preparedness
and spatial planning at regional and local levels is crucial for consideration of the dif-
ferent case-specific contexts and the respective in-practice connections between these
two components of DRM. For each case study presented in this paper, examples are
provided which demonstrate the types of measures employed for both spatial planning
and emergency preparedness with focus on the importance of encouraging their con-
nections in risk management strategies. The benefit of strengthening this connection is
pertinent especially for the nature of the threats caused by multiple and sudden onset
hazards such as flash floods and landslides, as dealt with in the CHANGES project.
Therefore, the need for continuous adaptation to complex and unforeseen environ-
ments requires enhancing the links between planning and emergency preparedness
while acknowledging the roles, needs and values of the involved parties (Comfort and
Kapucu, 2006; Garcia and Fearnley, 2012). This integrated approach can have strong
implications both in long-term and short-term perspectives to strengthen the resilience
of a community before, during and after a disaster strikes.

The sub-sections following this section provide a brief elaboration of the roles of spa-
tial planning and emergency preparedness practices within DRM strategies in general.
The sub-sections then delve explicitly into the details of these strategies within each
case study site. More precisely, the sections offer specific examples and results from
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the analysis of field site visits and commentary from interview partners in each case
study, contributing to the understanding of these practices at a more local level.

2.1 Role of spatial planning for risk management

Spatial planning is undeniably one of the major contributors to DRR. By regulating the
long-term usage of space it can determine the distribution of people and development
structures and decide on the location, the type and the intensity of a planned develop-
ment. An appropriate allocation of the different land uses can thus influence exposures
to natural hazards and minimize or prevent damages to life and property (Sutanta et al.,
2010). Consequently, planners can either increase or decrease risk through decisions
on how and where to build houses, infrastructure and facilities. They have certain in-
struments at hand, which clearly affect risk reduction activities, but their effectiveness
depends to a certain extent from the national planning system they are embedded in.
Although spatial planning in general has competences in all phases of the disaster risk
cycle, its main competences lie in the prevention phase.

Within the prevention phase one can distinguish between structural and non-
structural mitigation measures. Especially in regard to non-structural mitigation, spa-
tial planning has notable competences, e.g. in terms of reducing the damage potential
with zoning instruments that regulate future development. Its main characteristic or the
main task of land-use planning instruments consists in guiding new development away
from hazardous areas, i.e. leaving hazard-prone areas free of development, as well
as determining and restricting future land uses. Non-structural measures also involve
the relocation of existing developments into a safer area (Greiving, 2004). For an en-
forcement of restrictions of land-use, hazard maps are needed which serve to display
hazardous areas and thus help to designate areas with settlement restrictions in local
land-use plans (Schmidt-Thomé, 2005; Greiving and Fleischhauer, 2006).

Concerning structural mitigation measures, at the local planning level authorities can
influence building permissions through their legally-binding land-use plans. Building
standards can be used that aim at specific regulations to protect settlements and in-
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frastructure (Schmidt-Thomé, 2005). Spatial planning instruments ensure building code
compliance and an efficient quality of construction (Sapountzaki et al., 2011). Such
building standards can be traditional building codes, flood-proofing requirements, re-
quirements regarding the retrofitting of existing buildings etc. (Burby et al., 2000). Ex-
amples include the prohibition of a basement or the strengthening of the outside wall
(Schmidt-Thomé, 2005).

In regard to reactive, short-term activities, the role of spatial planning is rather small
(Schmidt-Thomé, 2005). However, it can still have a supporting role. For instance, it has
to consider the needs and interests of emergency response units. The development of
evacuation plans and the location of emergency shelters are always related to current
and future urban development (Sapountzaki et al., 2011), which is why spatial planning
has to ensure that any inhabited area or industrial facility is reachable in an appropriate
time in case a disaster strikes. It also has to anticipate potential adverse impacts on
roads and response stations and thus plan for an appropriate accessibility with different
means of transport (Schmidt-Thomé, 2005; Greiving and Fleischhauer, 2006).

In the four case study sites of the CHANGES project, spatial planning as a risk
prevention instrument is regarded with different degrees of importance. Whereas in
three sites (the French, Italian and Romanian study areas) authorities rather rely on
structural mitigation measures, in the Polish case study site authorities underline the
essential role of non-structural mitigation in form of restrictive land-use planning.

In Poland, flood and landslide prevention is directly linked with local land-use plan-
ning. In the Polish study area, the Wieprzéwka catchment in the Matopolska voivodship,
interviewed mayors highlighted the importance of non-structural mitigation measures,
whereas the number of structural mitigation measures in the municipalities concerned
is negligible. Therefore, the main activities addressing risk reduction consist of reg-
ulatory zoning in terms of determining, restricting or prohibiting future uses and de-
velopments. The reason for a rather reserved implementation of structural mitigation
measures can be the limited financial means which are not sufficient to stabilize all
landslides and to protect all areas at risk, as stated by local authorities in Stryszawa
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municipality. It was also argued by public authorities in the municipality of Andrychéw
that implementing structural measures required a better identification and understand-
ing of the areas at risk. However, the uncertainty about (a) which and how many areas
are at risk and (b) what is the probability of future events, result in a limited amount
of structural mitigation measures. For instance, floods in this area occur suddenly and
there is neither much time for preparation, nor it is easy to predict which zones or places
might be hit. Due to the difficulty of assigning the best places for structural measures,
local authorities rely on land-use planning competences to reduce the risk. Another
obstacle to implementing structural measures is the distribution of legal competencies.
River banks are commonly known places where structural measures are needed. How-
ever, they are under the administration of separate authorities and the local authorities
are unable to do anything without an agreement with the responsible water board. As
regards landslides, an online information system called SOPO (“System Ostony Przeci-
wosuwiskowej”) is currently under construction in the Polish Carpathians. First available
results give hope for a better identification of areas at risk for urban planning purposes
and simultaneously impose a task of formulating adequate land-use regulations.

The situation in the Italian Fella River catchment is different. After heavy rainfalls in
2003, which caused severe flooding and landslides, several mitigation works have been
completed in the towns of Malborghetto and Ugovizza by the civil protection agency of
the Friuli Venezia Giulia region as an immediate reaction to the disaster. Officials of
Malborghetto-Valbruna explained, that due to the existing problem of continuous out-
migration from the valley, structural measures were considered as effective and nec-
essary option to prevent both having to relocate people and having people leave. Fur-
thermore, according to a representative of the river basin authority, in the Fella River
catchment 90 % of the events occur at more predictable or even at the same places.
This is why the civil protection can more easily identify the most affected areas and
better anticipate disasters. The authors conclude that the importance of spatial plan-
ning related risk management activities is rather low. Nonetheless, spatial planning
can currently contribute in terms of prohibiting new construction in hazard-prone areas
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thanks to the so-called “Piano stralcio di assetto idrogeologico” (PAl), a legally-binding
plan providing one map each for hydrological, geomorphological and avalanche haz-
ards. The PAIl promotes a risk reduction oriented spatial planning by displaying areas
exposed to hazards in four different levels (moderate, medium, elevate, highly elevate)
(Fig. 4). In addition, the map for geomorphological hazards also shows the elements
at risk, i.e. a parameter for vulnerability, and existing structural defence works. Con-
tents and prescriptions of a PAl need to be considered in all planning documents, i.e.
their provisions are legally binding for local authorities as well as for the private sector
(Galderisi and Menoni, 2006). In the Fella catchment, the PAl has been adopted but
not yet approved. Nonetheless, the current available version already has to be used in
local spatial planning.

In the town of Nehoiu in Buzau County, Romania, the lack of funds clearly is the
biggest problem. The insufficient budget immensely limits actions at the local level.
Nonetheless the focus lies on structural mitigation measures, as dams and other built
structures are considered to be most effective in the short-term. In fact, several inter-
view partners in the Nehoiu town offices indicated that there is no possibility to consider
a long-term perspective because of the need to first try to manage short-term problems.
Within this case study, the role of spatial planning in risk management is rather low and
its use as a risk prevention tool is not fully taken into account. Planning decisions at the
local level are often based on local knowledge and experiences, as commented by an
urban planner in Nehoiu town. For instance, current planning practices merely prohibit
construction in areas where the landslide risk is known or a landslide already exists.
According to a representative of the local planning department, in areas where a po-
tential risk of landslides exists building permits are usually granted. lllegal building also
constitutes a problem and adds to an increasing risk. The role and purpose of regula-
tory zoning as a risk mitigation measure is known and its benefits are acknowledged,
still the commune is both limited in its actions in this regard and considers structural
measures as even more effective. Reasons for this approach may be the lack of hazard-
and risk-related information that could be used in land-use planning (esp. hazard and
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risk maps) as well as a missing acceptance of the population for a more preventive
planning approach, which influences current planning decisions and activities.

In regard to the importance of structural vs. non-structural measures, the situation
in Barcelonnette, a commune in the Ubaye valley, is in a way similar to the one in the
Fella River catchment. In general, structural measures are considered as very effective
and practical. Since the commune is already quite densely populated and developed,
the zoning option and the designation of retention areas do not seem to be feasible, at
least not in regard to protecting already existing developments. Thus, structural mea-
sures like the elevation of a dyke have proved to work and are also accepted by the
population. However, it has to be stressed that in the year 1995 the French government
has implemented a very strong and influential risk prevention instrument which has es-
sential effects for non-developed areas: the “Plan de Prévention des Risques Majeurs”,
PPR (Risk Prevention Plan)s. The PPR (Fig. 5) is an instrument designed for the pre-
vention of any type of hazard, including, among others, floods, landslides, rock falls,
earthquakes and avalanches (European Communities, 2000; Mancebo, 2009) and de-
termines where building is allowed (white zone), not allowed (red zone), or allowed
under certain conditions following specific regulations (blue zone). The PPR is there-
fore particularly important in terms of prohibiting new development in risky areas (red
zone) or adapting building structures to present risks (blue zone). However, in order to
protect existing structures such as the departmental road and houses along the Ubaye
river, structural measures are necessary, however.

While in France and ltaly comparably strong and separate risk prevention instru-
ments provide for compulsory consideration of hazards or risks respectively in spatial
planning, in Poland and Romania the obligation of taking hazards into account exists,
but the realization differs. In the former two cases maps, with comparably clear de-
lineations of the hazard or risk levels exist. In the latter two cases only information

SFrance has a well-elaborated framework of natural hazard management due to the long
tradition of hazard mapping and risk management instruments and the prevention of risks has
always received great attention.
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about the extent and the intensity of hazards is used. In the case of the Romanian site
decisions are often based entirely on local knowledge and experiences. Despite the
compulsory use of spatial planning as a tool for risk prevention, it is not equally consid-
ered as effective as structural mitigation measures. However, there are opportunities
for planning to be the more efficient strategy in the long run.

2.2 Role of prevention and preparedness for emergency management

Typically, activities for emergency management aim at safeguarding people and assets
exposed to particular threats while incorporating the “organization and management of
resources and responsibilities for addressing all aspects of emergencies, in particular
preparedness, response and initial recovery steps” (UNISDR, 2009, p. 13). Overall,
emergency management requires a fast or near real-time provision and absorption
of information for hazard and vulnerability identification. Communication is based upon
the coordination of different organizations such as government agencies, local adminis-
trations, non-governmental and volunteer forces (Comfort and Kapucu, 2006; De Leoni
et al., 2007), in which local volunteers and crisis management teams are often the
first responders (Fischer, 2008). Despite the short-term focus, emergency activities
comprise all four major types of strategies for risk management: hazard mitigation, dis-
aster preparedness, emergency response and disaster recovery (Lindell, 2013). Con-
sequently, effective emergency management includes preventive actions that protect
passively against casualties and damage at the time of hazard impact. Such extended
management perspective represents a proactive resilience approach to strengthen the
communities’ capacity before, during and after a disaster strikes (EC, 2012). This is op-
posed to a reactive resilience approach that focuses on emergency response to reduce
casualties and damage when an event takes place (Adger et al., 2005).

By taking into account the imminent probability of the event and the limited time
for decision-making, activities for emergency management mainly rely on the imple-
mentation of emergency plans and early warning systems (Mens et al., 2008). The
former define a chain of actions, actors and resources that are required in order to
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be better prepared and to better respond in case of specific risk scenarios (Piatyszek
and Karagiannis, 2012; Sterlacchini et al., 2014). The latter encompass the monitor-
ing and identification of triggering factors for hazard events, which may be citizen and
technically-based. The overall aim is the activation of warning messages for the imple-
mentation of either active or passive temporary measures that reduce vulnerability and
risk consequences (Rogers and Tsirkunov, 2010; Verkade and Werner, 2011). Exam-
ples of active temporary measures are the operation of protection works like dams or
the allocation of sandbags to increase the height of levees. Instead, examples of pas-
sive ones correspond to the reallocation of building furniture and appliances to higher
floors or the evacuation to safe areas (Holub and Hubl, 2008).

However, in case of sudden-onset hazards such as flash floods and debris flows,
time is a crucial restriction to activate warning messages and to support the imple-
mentation of emergency plans at the time of hazard impact. In this case early warning
can only benefit people and movable objects and not stationary objects such as infras-
tructure (HUbl, 2000). In addition, long-term and short-term changes contribute con-
siderably to the risk levels regarding the temporal and spatial distribution of buildings
and people exposed (Aubrecht et al., 2013). Consequently, there is an imperative need
to enhance communication and coordination activities beyond emergency response
while accounting for the interaction between different actors involved in risk prevention
and preparedness. This holds especially true for spatial planners and emergency man-
agers if one considers their essential need to share common critical data, particularly
for mountainous environments where hazards often occur unexpectedly and rapidly.

When comparing the emergency management structures within the four case study
areas of the CHANGES project, the mayor has the legal responsibility for disaster man-
agement at the municipality level. Regional and national levels provide support for lower
tiers of emergency management. This support depends on the spatial extent and in-
tensity of the event as well as the exhaustion of local resources for event management
(Gaetani et al., 2008; Dworzecki, 2012). Moreover, competences of emergency man-
agement at the regional level integrate activities to promote risk prevention, monitoring
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and forecasting activities that respect the national principles. In the French site, such
competences are based upon the “Seven pillars of French prevention policy”. These
pillars include, among others, the understanding of phenomena, unexpected events
and the risks they pose, monitoring and reducing vulnerability (MEEDDM, 2011). In
Friuli Venezia Giulia, a functional centre at the regional level supports local adminis-
trative levels for forecasting, warning, coordination of emergency plans and response.
This centre is structured according to the national legislations (Law No 225/1992, Leg-
islative Decree No 112/1998, Law No 401/2001 and Law No 100/2012) and further
adapted according to regional legislations. In the Romanian site, emergency commit-
tees operate according to the Government Emergency Ordinance 21/2004 for the im-
plementation of national strategies at lower administrative levels into emergency plans
and by planning exercises to maintain awareness and to inform citizens. For the Polish
site, these competences for crisis response plans and programs are stipulated within
the Act of 26 April 2007 on crisis management.

In addition to the above legal framework and with reference to preparedness activi-
ties, all case studies receive warning information from meteorological services. Over-
all, monitoring and warning systems are more specialized and automatic in the French
and ltalian sites as compared to the Polish and Romanian sites. Despite the differ-
ences, there is a common interest to develop early warning systems based on mod-
elling approaches and triggering thresholds while incorporating local knowledge and
citizen-based approaches. Additionally, in all study sites emergency plans are recog-
nized as key instruments to support preparedness and response activities. Particularly
in the French and ltalian cases, there are available platforms to manage and update
emergency plans whereas in the Polish site information systems are devoted to sup-
port crisis management. Moreover, the implemented systems support comprehensive
databases to collect and share data on the occurrence and damages of flood and land-
slides. In contrast, in the Romanian site regional (county level) emergency authorities
acknowledged the need for developing a platform and tools to support their activities.
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Such integrated platforms could also support the scientific identification of dangerous
areas by sharing and combining it with local knowledge on past hazard events.

In practice, the competences of emergency management for each study site are
generally driven by the level of involvement of regional and local authorities in preven-
tion and preparedness activities as opposed to response and recovery phases. In this
regard, the interaction with private and volunteer organizations is considered as a rel-
evant aspect to support proactive resilience approaches. The ltalian site is an example
of strong community involvement in volunteer activities. The Friuli Venezia Giulia model
of volunteer activities follows an historical tradition of fire brigades that was enhanced
after a devastating earthquake in 1976 (Bianchizza et al., 2011). For the Romanian
site, different categories of stakeholders in Buzau County (e.g. Regional Environmen-
tal Protection Agency as well as local and regional bodies of emergency management)
identified the need to promote and adjust voluntary activities to the local context. In the
Polish and French sites, the local level involvement in emergency activities is limited to
fire brigades that are the first responders in case of emergency.

The overall risk management focus also varies according to the distribution and co-
ordination of funding as well as other types of financial means to support not only
preparedness and response but also to promote instruments to prevent losses. In the
Italian site, after the 2003 event, a large sum of approximately 40 million Euros was
spent on remediation works in the form of restoration works and recovery from dam-
ages to affected infrastructures (both private and business structures) among others.
Additionally, a large sum of money was spent on structural mitigation measures such as
check dams and channels (Fig. 6). Consequently, large investments were made in pre-
vention measures. However, in general, two thirds of the annual costs of the Italian civil
protection system (around 1.7 billion Euro) is used to refund payments accrued during
previous disasters (Gaetani et al., 2008), i.e. for recovery. In the French site, it became
apparent that attention is paid to both prevention and preparedness. One of the rea-
sons may be that the French system for natural disaster indemnification combines the
solidarity idea behind mutualisation — related to an existing risk and through payment
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