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Abstract. Adaptation to complex and unforeseen events re-

quires enhancing the links between planning and prepared-

ness 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 CHANGES1 project (Nehoiu Valley in Romania, Ubaye

Valley in France, Val Canale in Italy, and Wieprzówka catch-

ment in Poland) serve as examples to highlight currently im-

plemented risk management strategies for land-use planning

and emergency preparedness. The focus is particularly on

flood and landslide hazards. 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 exists between spatial plan-

ners and emergency managers. Management strategies could

benefit from formally intensifying coordination and cooper-

ation between emergency services and spatial planning au-

thorities. Moreover, limited financial funds urge for a more

efficient use of resources and better coordination towards

long-term activities. The research indicates potential bene-

fits to establishing or, in some cases, strengthening this link

through contextual changes, e.g., in organizational or admin-

istrative structures, that facilitate proper interaction between

1Marie Curie ITN CHANGES – Changing Hydro-

meteorological Risks as Analyzed by a New Generation of

European Scientists

risk management and spatial planning. It also provides sug-

gestions for further development in the form of information

and decision support systems as a key connection point.

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 increasing

trend fueled by changing contexts in socioeconomic, envi-

ronmental and climatic patterns. Particularly in the target

study areas of the CHANGES project2 (Fig. 1), it is evident

that damages have occurred in recent years due to extreme

events resulting from hydrometeorological 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 Wieprzówka River, Poland) that repeated

in the spring of 2010. Evidence is further found in the French

2The CHANGES project specifically focuses on hydrometeoro-

logical hazards, in particular floods and landslides. All case study

sites that were part of the project were selected because of (more or

less regularly) appearing floods and landslides. This is the one char-

acteristic that all case study sites have in common and supports the

ability to make a cross-country comparison in light of these types

of hazards.
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Figure 1. Location of study areas.

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 Buzău County, which resulted in substantial eco-

nomic damages. Finally, within the Italian case study, evi-

dence 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 mil-

lions of Euros in damages and even human casualties. Since

the CHANGES project deals with hydrometeorological haz-

ards, this paper will examine, in particular, risk management

strategies related to flood and landslide hazards.

Changing contexts in a long-term and short-term perspec-

tive should be managed within an integrated risk manage-

ment framework that accounts for both temporary manage-

ment strategies and permanent preventive measures to reduce

the impact of natural hazard processes (Fuchs et al., 2012).

Both long-term and short-term risk management strategies

are equally important. An integrated or comprehensive risk

management approach, however, calls for coordinating and

weighing up different risk management 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 a guideline for action

used to work towards achieving the strategy. Measures and

practices are considered to be the actions actually employed

following the guidance of the policies, which work towards

the achievement of the main goal or strategy.

Figure 2. The phases of the disaster risk cycle (Jha et al., 2013).

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 strate-

gies. This has also been stressed by the European Commis-

sion, which underlines the requirement of “linking the ac-

tors involved in developing and implementing measures that

can have significant impacts on disaster prevention” (Euro-

pean Communities, 2009, p. 6). Within this paper, short-

term risk mitigation refers to emergency management (pre-

paredness 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, exam-

ples for long-term measures include permanent technical

(structural/nonstructural) measures as well as spatial plan-

ning, which is inherently a future-oriented activity that can

implement long-term prevention measures (Fig. 2). The co-

ordination of short-term and long-term management strate-

gies is not an easy task, mainly due to the often existing

void between crisis management and risk prevention (Neu-

vel and Zlatanova, 2006) or the disconnection of actors in-

volved (Sapountzaki et al., 2011). It also often implies a

conflict of objectives since, for instance, regulations related

to regional planning and development include several other

aims besides prevention of natural hazards (Holub and Fuchs,

2009). Moreover, the legal framework and the political–

administrative system significantly determine how risk re-

sponses are designed and by which institutions they are im-

plemented (Greiving and Fleischhauer, 2012). In addition,

cultural beliefs play an important role how risks are per-

ceived, evaluated and managed (Angignard et al., 2013).

When we refer to “coordination” we mean its most basic

sense, i.e., information sharing and exchange. However, co-

ordination towards long-term activities also requires cooper-

ative efforts between actors involved. That is, by enhancing

the interaction and sharing of resources between risk man-

agers for the evaluation and selection of risk management
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strategies towards achieving a common goal (Himmelman,

2002).

In this paper, we consider the need for connections be-

tween long-term and short-term management strategies with

a specific focus on spatial planning and emergency prepared-

ness. This consideration was realized through analysis of a

variation of different cultural contexts, including different

legal and administrative settings within the four case study

areas of the CHANGES project. The analysis was completed

through data collected via stakeholder meetings and expert

interviews. Stakeholder meetings were carried out to estab-

lish initial contacts. These meetings enabled collection of

preliminary data from discussion and responses to a series

of pre-prepared questions. Translation was provided by a

native speaker during both this preliminary phase and the

semi-structured expert interviews, which comprised the sec-

ond phase. Expert interviews were attempted with one in-

terview partner at a time; however, in some cases, inter-

views were held with two or more persons. During this

phase, an interview guide was used and provided for a mix-

ture of both closed and open-ended responses. Interviews

were conducted with the following interview partners: de-

cision makers in municipal offices (including mayors and

local crisis management teams), volunteer and professional

fire brigades, civil protection, regional and district level cri-

sis management offices, spatial planners, and sectoral plan-

ners (e.g., representatives from water authorities, geolog-

ical surveys, and environmental protection agencies). The

highly valuable input from these interview partners in addi-

tion to supporting literature serves as the basis for the anal-

ysis of in-practice examples for spatial planning and emer-

gency preparedness management and their existing and po-

tential connections.

Section 2 gives a brief background of what is meant by

risk management strategies within the research. Subsections

are divided into a focus on spatial planning and emergency

preparedness containing explanation and examples of these

strategies within each of the case study sites. Section 3 pro-

vides the connection between spatial planning and emer-

gency preparedness in the context of the case study sites,

focusing explicitly on points for establishing and strength-

ening 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 to-

wards the ultimate goal of reducing disaster risks and the

overall threats imposed by extreme events, thus achieving

disaster risk reduction (DRR) (Paul, 2011). The efforts to

achieve this goal are made throughout all phases of the dis-

aster risk management (DRM) cycle (Fig. 3), which includes

Figure 3. Short-term and long-term activities within the disaster

management cycle.

the phases of prevention (often interchanged with mitigation

in DRR research), preparedness, response and recovery (Jha

et al., 2013). Within and across all phases at all administra-

tive levels, DRM activities and processes are conducted for

the design and implementation of strategies to improve the

understanding of disaster risks; to reduce losses; and to con-

trol, 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 nonstructural measures.

– Preparation: given the preeminence of a threat, actions

taken and decisions made to reduce the impact of the

impending disaster.

The activities and processes conducted by emergency man-

agement and spatial planning practices constitute key com-

ponents of DRM. Overlaps between these two components

exist especially in terms of actions taken and decisions made

within emergency preparedness (a part of overall emergency

management) and regional and/or urban planning practices.

In practice, the emphasis on what actions are taken and de-

cisions 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 win-

dow of available time for decision making. These are namely
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the response and recovery phases as opposed to the preven-

tion and preparation phases. This pattern applies also within

the latter two phases, where often the more immediately re-

quired actions for preparedness are given greater attention

than actions for prevention. Reasons for this emphasis within

the case study findings vary including limited financial re-

sources, inability to target preventive actions due to uncer-

tainty of the location in which the hazard will occur (e.g., es-

pecially for flash flooding), interinstitutional conflicts regard-

ing responsibilities and abilities to construct structural miti-

gation measures, among other reasons. This focus can lead

to a common pattern of risk management strategies, which

tends to be highly disaster reactive. In consequence, this pat-

tern reduces the realization of measures for prevention and

preparedness which dramatically diminish potential losses as

compared to measures taken later in response and recovery

phases, especially for long-term planning strategies (Pelling

and Schipper, 2009; UNISDR, 2009; EEA, 2012). Neverthe-

less, some in-practice examples from case study analysis re-

veal that long-term-focused strategies are pursued, for exam-

ple, where long-term land-use planning strategies are well

enforced.

Risk management strategies for both emergency prepared-

ness and spatial planning are dependent upon the “place” or

national, regional and local context (e.g., including the insti-

tutional, social, geographic and physical characteristics) in

which they are developed (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

another. Thus, taking a case study approach to understand-

ing emergency preparedness and spatial planning at regional

and local levels is crucial for consideration of the different

case-specific contexts and the respective in-practice connec-

tions 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 spa-

tial planning and emergency preparedness, with focus on the

importance of encouraging their connections in risk manage-

ment strategies. The benefit of strengthening this connection

is especially pertinent 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. There-

fore, the need for continuous adaptation to complex and un-

foreseen environments 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 inte-

grated 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 subsections following this section provide a brief

elaboration on the roles of spatial planning and emergency

preparedness practices within DRM strategies in general.

The subsections then delve explicitly into the details of these

strategies within each case study site. More precisely, the

sections offer specific examples and results from 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 struc-

tures and decide on the location, the type and the intensity of

a planned development. An appropriate allocation of the dif-

ferent land uses can thus influence exposures to natural haz-

ards and minimize or prevent damages to life and property

(Sutanta et al., 2010). Consequently, planners can either in-

crease or decrease risk through decisions on how and where

to build houses, infrastructure and facilities. They have cer-

tain instruments 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. Al-

though 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 nonstructural mitigation measures. Especially

in regard to nonstructural mitigation, spatial planning has

notable competences, e.g., in terms of reducing the damage

potential with zoning instruments that regulate future devel-

opment. 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 re-

location of existing developments into a safer area (Greiving,

2004). For an enforcement of restrictions of land use, haz-

ard 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 stan-

dards can be used that aim at specific regulations to pro-

tect settlements and infrastructure (Schmidt-Thomé, 2005).

Spatial planning instruments ensure building code compli-

ance and an efficient quality of construction (Sapountzaki et

al., 2011). Such building standards can be traditional build-

ing codes, flood-proofing requirements, requirements regard-

ing the retrofitting of existing buildings, etc. (Burby et al.,

2000). Examples 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 spa-

tial planning is rather small (Schmidt-Thomé, 2005). How-

ever, it can still have a supporting role. For instance, it has

to consider the needs and interests of emergency response
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units. The development of evacuation plans and the location

of emergency shelters are always related to current and fu-

ture 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, spa-

tial planning as a risk prevention instrument is regarded with

different degrees of importance. Whereas authorities in three

sites (the French, Italian and Romanian study areas) rather

rely on structural mitigation measures, authorities in the Pol-

ish case study site underline the essential role of nonstruc-

tural mitigation in the form of restrictive land-use planning.

In Poland, flood and landslide prevention is directly linked

with local land-use planning. In the Polish study area, the

Wieprzówka catchment in the Małopolska voivodeship, in-

terviewed mayors highlighted the importance of nonstruc-

tural mitigation measures, whereas the number of structural

mitigation measures in the municipalities concerned is negli-

gible. Therefore, the main activities addressing risk reduction

consist of regulatory zoning in terms of determining, restrict-

ing or prohibiting future uses and developments. 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 municipal-

ity. It was also argued by public authorities in the municipal-

ity of Andrychów that implementing structural measures re-

quired a better identification and understanding of the areas

at risk. However, the uncertainty about (a) which and how

many areas are at risk and (b) what the probability of fu-

ture events is results in a limited amount of structural miti-

gation measures. For instance, floods in this area occur sud-

denly and there is neither much time for preparation nor is

it easy to predict which zones or places might be hit. Due

to the difficulty in assigning the best places for structural

measures, local authorities rely on land-use planning compe-

tences 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. However, they are under the adminis-

tration of separate authorities and local authorities are un-

able to do anything without an agreement with the respon-

sible water board. As regards landslides, an online informa-

tion system for landslide assessments called SOPO (“System

Osłony Przeciwosuwiskowej”) is currently under construc-

tion in the Polish Carpathians. The first available results give

hope for better identification of areas at risk for urban plan-

ning purposes and simultaneously impose a task of formulat-

ing adequate land-use regulations.

The situation in the Italian Fella River catchment is dif-

ferent. 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 re-

gion as an immediate reaction to the disaster. Officials of

Malborghetto explained that, due to the existing problem

of continuous outmigration from the valley, structural mea-

sures were considered as an effective and necessary option

to prevent both having to relocate people and having people

leave. Furthermore, according to a representative of the river

basin authority, 90 % of the events in the Fella River catch-

ment occur at more predictable places or even at the same

ones. This is why civil protection can more easily identify

the most affected areas and better anticipate disasters. The

authors conclude that the importance of spatial planning re-

lated risk management activities is rather low. Nonetheless,

spatial planning can currently contribute in terms of pro-

hibiting new construction in hazard-prone areas thanks to the

so-called “Piano stralcio di assetto idrogeologico” (PAI), a

legally binding plan providing one map each for hydrologi-

cal, geomorphological and avalanche hazards. The PAI pro-

motes a risk-reduction-oriented spatial planning by display-

ing areas exposed to hazards in four different levels (mod-

erate, medium, elevated, highly elevated) (Fig. 4). In addi-

tion, the map for geomorphological hazards also shows the

elements at risk, i.e., a parameter for vulnerability, and ex-

isting structural defence works. Contents and prescriptions

of a PAI 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 PAI 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 Buzău County, Romania, the lack

of funds is clearly the biggest problem. The insufficient bud-

get 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 interview partners in the Ne-

hoiu town offices indicated that there is no possibility to con-

sider 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 lo-

cal knowledge and experiences, as commented by an urban

planner in Nehoiu town. For instance, current planning prac-

tices merely prohibit construction in areas where the land-

slide risk is known or a landslide already exists. According

to a representative of the local planning department, in areas

where a potential risk of landslides exists, building permits

are usually granted. Moreover, planners seem to judge exist-

ing risks differently. While earthquakes, for which informa-

tion is available on a small scale, are regarded as rather se-

rious threats, floods and landslides seem to be undervalued.

Reasons can be existing structural mitigation measures like
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Figure 4. Geomorphological hazard map – PAI, commune of Malborghetto-Valbruna, Italy (Autorità di bacino dei fiumi dell’Alto Adriatico,

2012). The map comprises all types of mass movements: rapid flows, falls, topplings, surficial slides and rotational/translational slides. Red

areas indicate a highly elevate geomorphological hazard, orange areas indicate high geomorphological hazard, yellow areas indicate medium

geomorphological hazard, and violet lines and points indicate structural defense measures in development.

dams and dykes that cause a false sense of security. Illegal

building also constitutes a problem and adds to an increasing

risk. The purpose of regulatory 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 con-

siders structural measures to be 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 (espe-

cially hazard and risk maps) as well as a lack of acceptance

of the population for a more preventive planning approach,

which influences current planning decisions and activities.

In regard to the importance of structural versus non-

structural measures, the situation in Barcelonnette, a com-

mune in the Ubaye Valley, is in a way similar to the one

in the Fella River catchment. In general, structural mea-

sures are considered as very effective and practical. Since

the commune is already quite densely populated and de-

veloped, 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

measures 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 govern-

ment implemented a very strong and influential risk preven-

tion instrument which has essential effects for nondeveloped

areas: the “Plan de Prévention des Risques Majeurs”, PPR

(Risk Prevention Plan)3. The PPR (Fig. 5) is an instrument

designed for the prevention of any type of risk, including,

among others, floods, landslides, rock falls, earthquakes and

avalanches (European Communities, 2000; Mancebo, 2009),

and determines where building is allowed (white zone), not

allowed (red zone) or allowed under certain conditions fol-

lowing specific regulations (blue zone). The PPR is therefore

3France has a well-elaborated framework of natural hazard man-

agement due to the long tradition of hazard mapping and risk man-

agement instruments and the prevention of risks has always received

great attention.
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particularly important in terms of prohibiting new develop-

ment in risky areas (red zone) or adapting building struc-

tures to present risks (blue zone). In order to protect existing

structures such as the departmental road and houses along the

Ubaye River, structural measures are necessary, however.

While in Italy and France comparably strong and sepa-

rate prevention instruments provide for compulsory consid-

eration 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 delineations of the hazard

or risk levels exist. In the latter two cases only information

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 considered as effective as structural mitigation mea-

sures. 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 safe-

guarding 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 ini-

tial recovery steps” (UNISDR, 2009, p. 13). Overall, emer-

gency management requires fast or near-real-time provision

and absorption of information for hazard and vulnerability

identification. Communication is based upon the coordina-

tion of different organizations such as government agencies,

local administrations, nongovernmental 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 stages of the DRM cy-

cle (Lindell, 2013). Consequently, effective emergency man-

agement includes preventive actions that protect passively

against casualties and damage at the time of hazard impact.

Such extended management perspective represents a proac-

tive resilience approach to strengthen the communities’ ca-

pacity before, during and after a disaster strikes. This is op-

posed to a reactive resilience approach that focuses on emer-

gency 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 implementa-

tion 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 be better prepared

and to better respond in case of specific risk scenarios (Pi-

atyszek and Karagiannis, 2012). The latter encompass the

monitoring and identification of triggering factors for hazard

events, which may be citizen- and technically based (Gar-

cia et al., 2013). The overall aim is the activation of warning

messages for the implementation of either active or passive

temporary measures that reduce vulnerability and risk conse-

quences (Rogers and Tsirkunov, 2010; Verkade and Werner,

2011). Examples of active temporary measures are the oper-

ation of protection works like dams or the allocation of sand-

bags to increase the height of levees. Instead, examples of

passive ones correspond to the reallocation of building furni-

ture and appliances to higher floors or the evacuation to safe

areas (Holub and Hübl, 2008).

However, in case of sudden-onset hazards such as flash

floods and debris flows, time is a crucial restriction to acti-

vate warning messages and to support the implementation

of emergency plans at the time of hazard impact. In this

case early warning can only benefit people and movable ob-

jects and not stationary objects such as infrastructure (Hübl,

2000). In addition, long-term and short-term changes con-

tribute considerably to the risk levels regarding the tempo-

ral 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 interac-

tion between different actors involved in risk prevention and

preparedness. This holds especially true for spatial planners

and emergency managers 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 manage-

ment at the municipality level. Regional and national levels

provide support for lower tiers of emergency management.

This support depends on the spatial extent and intensity of

the event as well as the exhaustion of local resources for

event management (Gaetani et al., 2008; Dworzecki, 2012).

Moreover, competences of emergency management at the re-

gional level integrate activities to promote risk prevention,

monitoring 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 phenom-

ena, unexpected events and the risks they pose, monitor-

ing and reducing vulnerability (MEEDDM, 2011). In Friuli

Venezia Giulia, a functional center at the regional level sup-

ports local administrative levels for forecasting, warning,

coordination of emergency plans and response. This center

is structured according to the national legislations (law no.

225/1992, legislative decree no. 112/1998, law no. 401/2001

and law no. 100/2012) and further adapted according to re-

gional legislations. In the Romanian site, emergency com-

mittees operate according to the government emergency ordi-

nance 21/2004 for the implementation of national strategies
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Figure 5. Plan de Prévention des Risques Naturels of Barcelonnette, France (RTM, 2006). Red areas indicate high risk, blue areas indicate

medium risk and white areas indicate low or no risk. The three risk classes are based on a matrix comprising three hazard classes and four

classes of potential consequences (exposed elements/vulnerability). The hazard comprises the probability of occurrence of an event, and the

exposed elements can be defined as the entirety of persons, goods and infrastructures likely to be affected by a hazard.

at lower administrative levels into emergency plans and by

planning exercises to maintain awareness and to inform cit-

izens. For the Polish site, these competences for crisis re-

sponse plans and programs are stipulated within the act of

26 April 2007 on crisis management (2007).

In addition to the above legal framework and with refer-

ence to preparedness activities, all case studies receive warn-

ing information from meteorological services. Overall, mon-

itoring and warning systems are more specialized and au-

tomatic in the French and Italian sites as compared to the

Polish and Romanian sites. Despite the differences, there is

a common interest to develop early warning systems based

on modeling approaches and triggering thresholds while in-

corporating local knowledge and citizen-based approaches.

Such approaches are still technically based but give focus to

the active engagement and communication with people ex-

posed to risk (Basher, 2006).

Additionally, in all study sites, emergency plans are rec-

ognized as key instruments to support preparedness and re-

sponse activities. In the French and Italian cases in partic-

ular, there are available platforms to manage and update

emergency plans, whereas in the Polish site information sys-

tems are devoted to support crisis management. Moreover,

the implemented systems support comprehensive databases

to collect and share data on the occurrence and damages of

flood and landslides. In contrast, in the Romanian site, re-

gional (county level) emergency authorities acknowledged

the need for developing a platform and tools to support their

activities. 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 in-

volvement of regional and local authorities in prevention and

preparedness activities as opposed to response and recov-

ery phases. In this regard, the interaction with private and

volunteer organizations is considered as a relevant aspect to

support proactive resilience approaches. The Italian site is

an example of strong community involvement in volunteer

activities. The Friuli Venezia Giulia model of volunteer ac-

tivities follows a historical tradition of fire brigades that was

enhanced after a devastating earthquake in 1976 (Bianchizza
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et al., 2011). For the Romanian site, different categories of

stakeholders in Buzău County (e.g., the regional environmen-

tal protection agency as well as local and regional bodies of

emergency management) identified the need to promote and

adapt 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 respon-

ders in case of emergency.

The overall risk management focus also varies according

to the distribution and coordination of funding as well as

other types of financial means not only to support prepared-

ness and response but also to promote instruments to prevent

losses. In the Italian site, after the 2003 event, a large sum

of approximately EUR 40 million was spent on remediation

works in the form of restoration works and recovery from

damages to affected infrastructures (both private and busi-

ness 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 in-

vestments were made in prevention measures. However, in

general, two-thirds of the annual costs of the Italian civil

protection system (around EUR 1.7 billion) is used to refund

payments accrued during previous disasters (Gaetani et al.,

2008), i.e., for recovery. In the French site, it became appar-

ent that attention is paid to both prevention and preparedness.

One of the reasons may be that the French system for natural

disaster indemnification combines the solidarity idea behind

mutualization – related to an existing risk and through pay-

ment of premiums – with the national solidarity principle by

guaranteeing indemnification granted by the state (Consor-

cio de Compensación de Seguros, 2008). Therefore, the state

also has a financial interest to provide for the best prevention

and preparedness possible in order to reduce and minimize

potential damages before a disaster strikes. In contrast, in the

Romanian site, the limited operative resources and lack of

funds focus most efforts on the preparedness and response

phase regardless of the importance of prevention activities,

as recognized by interview partners. In the Polish site, the

limited funds are distributed among the preparedness and re-

sponse instruments that are in place (i.e., early warning and

information systems for crisis management). In general and

in looking beyond the scope of the case study findings, other

preventive measures in addition to zoning regulations are

rarely implemented at local level due to difficulties in own-

ership rights and distribution of responsibilities. As a result,

municipal authorities must deal with the future risks arising

in emergency situations rather than taking preventive actions

in advance4.

Section 2 focused on the role of spatial planning and

emergency management for risk management in general and

provided examples from the case study sites as well as an

4These results corroborate statements found in the literature and

experiences made in other case-study-related research works (e.g.,

Fleischhauer et al., 2006; Sapountzaki et al., 2011).

Figure 6. Structural debris flow mitigation measures in

Malborghetto-Valbruna, Italy.

explanation for the respective focus of risk management

strategies. The next section will highlight currently exist-

ing connections between the two. It will also provide reflec-

tions on how these links could even be further developed and

strengthened.

3 Coordination of emergency preparedness and

long-term spatial planning activities

As stated above, disaster risk management includes activities

before, during and after a disaster occurs. At the same time a

question that is often raised is whether the focus should be on

pre-disaster measures in terms of risk prevention or on post-

disaster measures, i.e., emergency response. Sapountzaki et

al. (2011) argue that emergency planning often plays a larger

role than prevention planning. This can be regarded as a con-

cern as generally both should be considered equally impor-

tant: the former because it primarily ensures the prevention

or at least the reduction of adverse consequences from a dis-

aster. Preventing a disaster in the first place should be the

primary goal. However, the latter is just as essential because,

due to the residual risk, a well-functioning emergency sys-

tem is vital for any society (Neuvel and Zlatanova, 2006).

Moreover, risk levels vary markedly on different temporal

and spatial scales. On the one hand, this is due to long-term

socioeconomic development that can be regarded as the ba-

sic goal. Therefore, permanent constructive mitigation mea-

sures and land-use regulations should be implemented. On

the other hand, short-term fluctuations in the frequency and

magnitude of events call for emergency plans and temporal

measures such as immediate support and evacuation (Fuchs

et al., 2012). Neuvel and Zlatanova (2006) further mention

the need for investments that address both risk prevention

and crisis response to make a society more resilient to dis-

asters. However, this requires effective coordination not only

among different disciplines and policy areas but also across

all phases of the disaster risk cycle (European Communities,

2009) of all risk management approaches involved.

In this regard, attention has to be paid to the inter-

linkages between spatial planning and emergency manage-

ment, especially within the prevention and preparedness

phases. Neuvel and Zlatanova (2006) note that, although
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emergency management units and spatial planners work in

different environments and time frames, they are concerned

with similar safety issues. As mentioned above, spatial plan-

ning is involved in emergency management and vice versa. In

spatial planning, integrated risk and hazard maps are essen-

tial to enable the inclusion of a DRR strategy into land-use

plans (Sutanta et al., 2010). Disaster hot spot locations can

be identified with the practical knowledge inputs of emer-

gency managers, such as safety recommendations provided

by fire departments (Neuvel and Van den Brink, 2009). The

information obtained from emergency response units can

provide more insight into useful risk reduction measures

as well as what interests need to be considered if emer-

gency management concerns are addressed (e.g., areas re-

quired for emergency response and spaces for shelter, evac-

uation routes, accessibility of residential and industrial areas

by emergency response units in case of a disaster, allocation

of response stations, etc.) (Greiving and Fleischhauer, 2006).

At the same time, spatial planning authorities have informa-

tion on planned development in hazard exposed areas as well

as on vulnerable zones and elements, which should be com-

municated to emergency services for inclusion in the emer-

gency management plan. In general, spatial information in

the form of maps and models is appreciated by both entities,

i.e., spatial planning and emergency management authorities.

Accordingly, there are essential links between spatial plan-

ners and emergency managers to achieve better preparedness

and response activities in risk management. Linking all ac-

tors within an integrated response strategy towards disasters

throughout the whole disaster management cycle (Greiving

et al., 2012) can be regarded as a key prerequisite for success-

ful disaster reduction. Consequently, it is not only important

to coordinate risk management activities at the same tempo-

ral scale but also to support cooperation between the different

actors involved and promote the sharing of resources.

However, Sapountzaki et al. (2011) recognized that actors

involved in risk management are hardly connected to each

other. Young (2002) refers to this problem as the “problem

of interplay”. The problem of interplay constitutes a particu-

larly crucial factor for the mitigation of spatial risks (Greiv-

ing and Fleischhauer, 2006). Institutions should not be re-

garded as individual arrangements but rather be seen as part

of a wider network, since they interact with other arrange-

ments both vertically and horizontally (Young, 2002). The

existence of disconnected actors can partly stem from a his-

torically fragmented administrative system. Often there are

no linkages among the actors involved, which means that ac-

tivities and information transfer run parallel and there is no

real exchange (Greiving et al., 2012). In addition, funding

is also often fragmented. As a result, the – mostly limited –

resources are used in a rather ineffective and inefficient man-

ner (Greiving et al., 2012), thus reducing key success factors.

Neuvel and Zlatanova (2006) found that models and systems

developed by emergency units are hardly used by spatial

planning authorities. Moreover, spatial planning authorities

use systems with information on the location of vulnerable

assets, which can be of importance for emergency services.

Whereas regional and local planners strongly focus on the lo-

cation of urban development or safety measures for construc-

tion projects, emergency managers mainly focus on organi-

zational aspects, such as surveillance, coordination, commu-

nication and logistics (Caragliano and Manca, 2007). Nev-

ertheless, the physical characteristics of an area greatly in-

fluence the possibilities for emergency management. There-

fore, alignment of information and actions among risk actors

can increase the coherence of safety measures (Neuvel and

Van den Brink, 2009). This potential alignment of emer-

gency services and spatial planning has been examined in

the CHANGES case study sites.

In France, risks are rather managed in a whole system. Pro-

cedures addressing risk assessment and management have

become more integrated and tend to cover the whole disaster

risk cycle. Interviews conducted in the Ubaye Valley provide

the impression that risk prevention and emergency prepared-

ness and response are considered equally important. What

must be additionally considered is that the emergency sys-

tem in France “has moved toward an integrated risk manage-

ment policy partly to become a key element of local planning

and local policies” (Renda-Tanali and Mancebo, 2010, p. 10).

There are two examples of this which clearly demonstrate the

positive approaches which should be further investigated in

future research.

During the preparation or the revision of a “Plan Local

d’Urbanisme” (PLU), the commune can consult the “Ser-

vice Départemental d’Incendie et de Secours”, SDIS (De-

partmental Fire and Rescue Service), which provides techni-

cal advice which addresses specific requirements attached to

the project in question. These requirements concern prescrip-

tions regarding minimum constraints for the accessibility of

emergency services, the protection against fire risks and the

consideration of major risks, including floods and forest fires.

The prescriptions must be respected during the realization of

future local planning projects within these zones. According

to the first paragraph of article L.126.1, Code de l’Urbanisme

(Urban Planning Code), the prescriptions of the SDIS rate as

“servitudes” (easements) and shall be annexed to the regula-

tions of the PLU.

In general, the mayor has responsibilities in all phases of

risk management (see Fig. 3). There are several informative

and regulatory instruments dedicated to natural risks. Besides

the PPR as a regulatory instrument for risk prevention, may-

ors make use of a local document for emergency prepared-

ness and response called “Plan Communal de Sauvegarde”

(Communal Safeguard Plan, or PCS). The plan governs ac-

tions and measures to be taken during and after a disaster

(Renda-Tanali and Mancebo, 2010). It intends to combine all

local documents contributing to preventive information and

the protection of people. According to article L731-3 of the

Inner Security Code (Code de la sécurité intérieure) the PCS

is only obligatory for communes that are endued with a PPR.
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No direct link with local planning documents is found in the

legislation, which means that the PCS does not – necessarily

– take into account information included in a SCot (“Schéma

de cohérence territoriale”) or a PLU, nor does a PLU have

to consider the contents of a PCS. In the French case study

site of the CHANGES project, it was expressed by urban

planners that the consideration of the PCS during the elab-

oration of a PLU is regarded as useful. Since the document

integrates different kinds of information, it could be a valu-

able source of information for local planning practices. Con-

versely, knowledge about elements at risk (sensitive build-

ings and infrastructures exposed to hazards) is vital for the

elaboration of a PCS (DDSC, 2009). However, according

to the “Guide pratique d’élaboration” (Practical Guide for

Elaboration) of the PCS, spatial planning documents do not

constitute any of the sources mentioned to be consulted for

information, although spatial planning usually disposes of

this vulnerability-related information, “since such facts as the

current distribution of population, the location of settlement

areas, or technical infrastructure is basic information which

is already needed for any kind of spatial planning activity”

(Greiving, 2006, p. 186). In this context, linking the PCS and

planning documents can be seen as an asset in aligning pre-

vention, preparedness and response activities.

Consequently, potential linkages and possibilities for coor-

dination between emergency management and spatial plan-

ning are apparent, but it seems that so far coordination only

takes place in the form of technical advice provided from an

emergency management authority towards local planning. It

appears that no information is exchanged in the other direc-

tion, which means that a two-way communication process

does not take place. There are, however, opportunities to es-

tablish such links, especially in the preparedness phase.

In many Italian regions the main actor in regard to emer-

gency preparedness and response is the “Protezione Civile”

(civil protection). In their review of the Italian national civil

protection system, the OECD (2010, p. 11) concluded that

“Italy has implemented a coherent, multi-risk approach to

civil protection that fully integrates scientific research and

technological expertise into a structured system for forecast-

ing and early warning of natural disasters”. The National De-

partment of Civil Protection is a system coordinated by the

prime minister and benefits from its position under direct au-

thority of the Italian government (OECD, 2010). This shows

the great importance that is attached to emergency response

operations and recovery. Similarly, the observations and in-

terviews from the CHANGES research allow one to reach the

conclusion that risk management approaches seem to be very

disaster reactive, especially in regard to funding. A great part

of the governmental budget is dedicated towards emergency

response and recovery activities (see Sect. 2.2).

Spatial planning as a tool for risk prevention has a less

prominent role, and planning requirements for construction

and buildings are often set aside (OECD, 2010). However,

with the PAI (Piano stralcio di assetto idrogeologico) (see

Sect. 2.1), Italy has quite a powerful risk prevention in-

strument in regard to planning activities. The problem is

not the existing planning instruments themselves but a need

for better implementation of prevention policies. Another

prerequisite is the reinforcement of urban planning codes,

e.g., through robust enforcement measures that may include

thorough inspections, higher incentives for retrofitting and

stronger penalties and efficient sanctions in the case of le-

gal violations (OECD, 2010). In particular, illegal build-

ing is still a widespread problem throughout Italy – with

the exception of the Valle d’Aosta region. In the year 2003

alone, 40 000 illegal buildings were constructed (Fiorillo et

al., 2007). It is evident within the Italian case study that there

is a stronger focus on emergency management as opposed

to spatial planning. However, in considering how to move

towards equilibrium, attention must be paid to the links be-

tween these two approaches.

It is noted by Galderisi and Menoni (2006, p. 103) that

only “very few regional planning acts specify the links be-

tween general planning tools and civil protection tools”. As

a further problem these authors state that even though risk

management instruments exist for all phases of the disaster

cycle, they do not create an effective sequence of actions and

coordination of activities5. Furthermore, the OECD (2010)

highlighted that the NCPS (National Civil Protection Ser-

vice) has no responsibilities in prevention policies and that

it would be beneficial if the NCPS had more competencies

related to these policies. After all, it is virtually assigned rel-

evant capabilities and experiences in prevention strategies.

Bignami’s (2010) reflections lead in the same direction. He

recognizes the need for a broader role for the modern civil

protection by contributing to the determination of long-term

choices. The author asserts this also for territorial structures,

provided there is collaboration with authorities dedicated to

land use, construction standards and the realization of public

buildings. He continues to explain that a closer collabora-

tion between spatial planners and civil protection services is

needed in order to benefit planning practices.

In Friuli Venezia Giulia, there are geo-information sys-

tems to support exchange of information between civil pro-

tection and municipalities. Such platforms are particularly

for the implementation of emergency plans (RiMaComm,

2013). In addition, there are initiatives to support exchange

of information between civil protection and the regional

technical services. The geo-information system SIDS (i.e.,

5A common pitfall, according to the UNHCR (2003, p. 12), is

the fact that “everyone wants coordination, but no one wants to be

coordinated”. There are a couple of reasons why coordination ef-

forts fail or why they are difficult to implement. Among others, this

regards the problem that actors involved, their information and their

processes are not necessarily always transparent or accessible for

everyone (UNHCR, 2003). This problem also hints at the impera-

tive to share information, make it generally accessible and provide

for transparency in order to ensure a better understanding of the

overall system everyone is part of.
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Territorial Informative System for the Soil Defense) is cur-

rently used to share information regarding the database of hy-

draulic structures and protection works. It also allows the ge-

ological survey to validate hydrometeorological events that

are reported to the civil protection agency. However, despite

efforts to exchange information between regional services,

there is limited coordination between authorities involved in

civil protection and spatial planning. Current practices could

maybe benefit from the common use of already existing sys-

tems, such as the SIDS. Expert interviews further revealed

the fact that the civil protection agency of Friuli Venezia Giu-

lia gives some specific opinions and guidelines to the munic-

ipalities regarding spatial planning but that the municipali-

ties usually prepare the plan themselves, without consulting

the civil protection agency. Municipalities are not obliged to

ask the civil protection agency for advice but study the sit-

uation themselves. That means this link is neither formally

nor legally stipulated. Furthermore, the municipalities gen-

erally have other studies at hand which they can make use

of when elaborating land-use plans, which means that they

have other sources than the civil protection agency. A repre-

sentative of a fire department in Moggio Udinese (Province

of Udine) criticized the missing coordination in the concrete

case of a construction of a new bridge, which turned out to

be too narrow for fire trucks. In short it was expressed that

emergency planning is handled rather separately from spa-

tial planning and that there is no real coordination, let alone

cooperation.

Especially in light of the public debt crisis and government

budget reductions, better coordination of activities and the

best possible use of resources are required (OECD, 2010).

There is an urgent need to identify the best option available.

An example from this can be seen when looking at the many

structural mitigation measures whose construction was con-

sidered most effective. However, at the same time, all these

constructions were also very expensive. Bearing in mind that

the study area is characterized by outmigration, such a costly

investment might indeed be the most effective one at the time

of decision making, but it might not be the most efficient one

in the long run. One has to weigh immediate benefits with

future development and long-lasting purposefulness. There-

fore, by identifying parallel organizational areas of compe-

tence as well as opportunities for resource sharing, and also

by comparing different alternatives, shrinking funds can be

used more effectively.

In the Polish case study site, the main activities in re-

gard to risk management seem to equally focus on regula-

tory zoning and emergency preparedness and response. In

regard to the coordination of activities between spatial plan-

ning and emergency management, no according legal regu-

lation exists. At the Sucha Beskidzka district office and pro-

fessional fire brigade it was expressed that there is only a

limited flow of information with planning authorities. Infor-

mation is at most exchanged with sectoral planning authori-

ties, e.g., about places where protective work is needed. This

was also confirmed in interviews with urban planners, who

state that generally there are very few connections with crisis

management units.

In order to distribute the sparse financial means most ef-

ficiently, different risk reduction options should be weighed

against each other in a cooperative approach, which currently

appears to be difficult, as there does not even seem to be

a strong level of coordination between different authorities

involved in risk management. Furthermore the assignment

of tasks and the allocation of responsibilities and property

rights are sometimes difficult and questionable. The geo-

information system ARCUS 2005 (Fig. 7) which is currently

used to exchange information between local and regional ad-

ministrative bodies involved in emergency management is

a good example of vertical coordination, since it displays

the availability of resources in case of a disaster, including

emergency appliances and tools, as well as personal forces.

It has been licensed to many administrative units in Poland,

including the municipalities and districts in the Małopolska

voivodeship. It is a software tool that is employed for emer-

gency management purposes using elements of geographic

information systems (GIS) and serves as a database. It allows

for simultaneous illustration of all entities’ resources and also

prepares tables with data to be illustrated in the GIS applica-

tion (Choryński, 2013). There is also a degree of horizon-

tal exchange with different local authorities. However, this

system is not being used by spatial planning authorities and

consequently neither is the information it contains. Yet it was

observed that such a system may be quite beneficial as a po-

tential tool to exchange information. Recorded incidents and

crisis situations related to natural hazards could help iden-

tify hot spot locations. Providing spatial planners access to

such systems could be a good opportunity to enhance their in-

formation about the nature of hazardous establishments and

particularly endangered areas in their municipality or the re-

gion. This information could then also be used by planning

experts for the development of spatial plans. Conversely, spa-

tial planning could provide information about vulnerable ob-

jects, which could be fed into the system. In the Polish case

study site, similar to the Italian site, there is hardly any co-

ordination or cooperation between emergency management

units and spatial planning bodies. Additionally, there is also

no formal obligation to establish such links and develop ac-

cording processes.

In Buzău County in Romania, the interview partners ex-

plicitly acknowledged the importance of prevention. The

problem again is the missing realization. It was stated in

expert interviews at the Emergency Situation Inspectorate

(ISU) that – based on statistical evidence – prevention is ap-

parently 8 times less expensive in the long-term than emer-

gency response and that prevention is even more important

than recovery. Still, more investments are made in emergency

response than in long-term risk prevention. However, con-

cerning cooperation between planning and emergency enti-

ties, Buzău County provides some positive approaches. For
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Figure 7. ARCUS 2005 system (Choryński, 2013). The map displays selected resources of the municipality marked with the flag, in this case

the municipality of Smiegiel in the Wielkopolska (Greater Poland) region in Poland. This involves elements such as infrastructure, hospitals,

pharmacies, volunteer fire brigade stations, petrol stations, accommodation, clinics and primary health care, etc.

instance, the ISU in Buzău is directly involved in urban plan-

ning. ISU officers give their opinion on local spatial plans

and also check the plans. The legal basis of this type of coor-

dination can be found in the law 350 of 6 July 2001 on spatial

planning and urbanism, which states that urban planning doc-

uments must be approved by a so-called “Comisia tehnica

de amenajare a teritoriului si de urbanism” (technical com-

mittee for spatial planning and urbanism), which, in order to

improve the quality of decisions regarding local sustainable

development, provides advice, technical expertise and con-

sultancy (law 350 of 6 July 2001, article 37 (1)). ISU has a

member within this technical committee who is responsible

for checking the document and looking for specific issues

related to mandatory protection against fire. That member

may also signalize whether issues related to natural hazards

(landslides, floods, earthquakes) are either missing from the

documentation or are only partly or insufficiently addressed.

Additionally, ISU elaborates a prevention plan based on the

urban plan and integrates all different plans into the County

Spatial Plan, among others the evacuation plan and the flood

prevention plan. Hence, there seems to be a two-way infor-

mation exchange between spatial planning and emergency

services, which has also been confirmed in the interviews.

Furthermore it has been expressed that, although a system

for the management of emergency situations already exists,

a platform is needed which involves several services, such

as the spatial distribution of events, the modeling of proba-

bilities, better visualizations and maps, etc. This would not

only be helpful in terms of emergency management but also

in terms of better long-term planning at the county level.

One of the effects that evolve from a lack of coordination

between long-term and short-term risk management strate-

gies is the fact that actors involved do not cooperate. Ad-

verse consequences resulting from an inefficient choice can

be minimized by implementing cost–benefit analyses or by

underlining the need for comparing different alternatives and

sharing common resources. Thus, duplication of measures

and a misuse of funds can be reduced or even avoided. This

might ensure investment in the implementation of what are

the most effective measures, and therefore a more efficient

use of funds (Fig. 8).

In this respect, the implementation of a web-based deci-

sion support platform, as being developed by the CHANGES

project for instance, could help integrate all the available risk

information and support the decision-making process in the

selection and implementation of different alternatives with

the most relevant actors involved in risk management. It is

not within the scope of this paper to further describe the sys-

tem developed within the CHANGES project. We will there-

fore hint at a forthcoming publication by Aye et al., which

www.nat-hazards-earth-syst-sci.net/14/3261/2014/ Nat. Hazards Earth Syst. Sci., 14, 3261–3278, 2014
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Figure 8. Effects of improved coordination between emergency

preparedness and spatial planning actors and identified problems

(uncertainty in natural hazard prediction, multitude and complexity

of concerns of local authorities, rigorous spatial planning measures,

lack of funds) impeding effective risk reduction, benefitting from

improved coordination.

will focus on the web-based collaborative decision support

platform and its potential use in the case study sites in more

detail.

Neuvel and Zlatanova (2006), for instance, believe in the

clear benefits of the use of effective open standard GIS sys-

tems. Those systems constitute an important instrument to

support decision makers in both risk prevention and emer-

gency response (Greene, 2002). How actors use each other’s

data can be made more efficient through the implementation

of a common spatial information system. Such a system can

link different actors involved and may ensure improved ac-

cess to and exchange of information as well as better coordi-

nation of risk prevention and emergency response activities

(Neuvel and Zlatanova, 2006).

While web-based support systems facilitate the exchange

of information and promote effective decision making, they

are merely a support tool that could be used to assist the

decision-making process. There are, however, more impor-

tant root causes which need to be addressed and solved in

order to allow for better coordination and cooperation in

general.

4 Conclusions

This paper has discussed the roles and competences of spa-

tial planning and emergency management in risk reduction,

while highlighting furthermore the fact that risk management

activities of spatial planning and emergency management are

interrelated and require sufficient coordination and coopera-

tion. In this context, the examination of four case study sites

revealed several issues that would be worth addressing in

the future in order to strengthen or even improve the respec-

tive regions’ and/or municipalities’ risk reduction efforts. It

would be interesting to examine whether the findings are also

valid in the case of other extreme events. This could maybe

be a possible next step for future studies.

In regard to existing coordination, it can be stated that

there are a few positive examples of approaches in the case

study sites that show links between spatial planning and

emergency preparedness to a certain extent. These can be

summarized as follows:

– In the Romanian case study, processes are institutional-

ized and have a formal, legal basis; coordination is facil-

itated through the comprehensive role of the ISU which

encompasses both civil protection units and firefighting

units and consolidates several competencies under one

roof, but missing legal enforcement sometimes reduces

the success of certain measures (especially in regard to

land use decisions).

– In the French case study, already existing practices that

try to link emergency management services and local

planning (e.g., the responsible unit for emergency man-

agement gives an opinion on the content of spatial plan-

ning documents) could benefit from a more effective in-

formation exchange.

– In the Italian and Polish case studies there is almost no

coordination or exchange of information between the

two actors, which is why there is considerable merit in

reconsidering formal communication processes and in-

stitutionalizing such processes.

Better exchange of information can be enabled through

geo-informational systems that are shared by several bod-

ies and entities and which allow access to risk-related in-

formation at a spatial and temporal scale (see Sect. 3). In

many places, computer information systems, web platforms

or other databases exist that are predominantly used for emer-

gency related activities, while spatial planners have limited

access or use their own systems (e.g., GIS software). User

groups could be extended to enable sharing of common, crit-

ical data and information. The need for such a system was

stressed in the Romanian case study in particular, since it is

regarded as a major support. Further research should, how-

ever, still focus on testing and validating such prototype tools

and systems in order to address the needs of the actors in-

volved and adapt them to different contexts.

A few more general problems were additionally identified

that impede an effective implementation of risk reduction

strategies and which could benefit from better coordination

between the actors involved (see Fig. 8):

– Uncertainty in natural hazard prediction issues in-

evitable challenges to decision makers (especially in the

case of the Polish case site, where uncertainty inhibits

structural measures): Coordination between long-term

Nat. Hazards Earth Syst. Sci., 14, 3261–3278, 2014 www.nat-hazards-earth-syst-sci.net/14/3261/2014/
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and short-term strategies is crucial for finding the most

effective solution when there is uncertainty regarding

hazard and exposure location, since coordinated activi-

ties help in finding the best alternative.

– Existence of various concerns at local level: Risk miti-

gation is one of many concerns public authorities have

to deal with. Although mayors stated that prevention of

risks is considered as crucial, problems such as touristic

development, outmigration, economic development and

progress usually also constitute main concerns. Effec-

tive coordination would be helpful in finding the most

effective solution for the several urgent objectives, in-

cluding risk mitigation, and would help in legitimizing

the final decision.

– Rigorous spatial planning measures stand in the way

of more development-oriented strategies: Certain spatial

planning measures hinder development, which is why

a focus on structural measures or a response-oriented

system might be favored (e.g., in the Italian case, re-

location of sites to less hazardous areas may inten-

sify existing trends of outmigration and hinder touris-

tic development). Consideration of all existing socioe-

conomic and environmental objectives may imply the

need for compromising competing objectives. There-

fore coordination between different actors and a coor-

dinated decision-making process are required in order

to align desired goals and existing restraints.

– A lack of funds limits risk prevention policies and

requires a purposeful allocation of available financial

means: Coordination is crucial in this case in order to

choose the most efficient option possible, while cooper-

ation supports the sharing of limited resources.

Solutions to these problems can be found in changes of

existing structures (both administrative and legal). These are

essential in (a) demanding more formal coordination (b) fa-

cilitating cooperation processes and (c) promoting legal en-

forcement. The latter is particularly important in cases where

there is a lack of trust between public authorities and citi-

zens. For example, in the Romanian case site there is a lack

of acceptance by the population of a more preventive plan-

ning approach and a common cultural norm of breaching the

spatial planning law. In this context an improved raising of

awareness and the provision of risk information might be a

clear asset as well. Such information could enhance aware-

ness about the actual risk situation and avoid a false sense of

security. This also holds true for the information or educa-

tion of planners, who are dealing with planning-related risk

prevention in the first place and therefore need to be able to

effectively use and understand risk information and correctly

value the risk situation.

In conclusion, it can be said that many improvements are

still needed in order to create a risk management process in

which long-term and short-term strategies are dealt with in a

more comprehensive manner and by applying a cooperative

approach.
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Choryński, W.: Samodzielna aplikacja “ARCUS 2005”, available at:

http://wzk.poznan.uw.gov.pl/samodzielna-aplikacja-arcus-2005,

last access: 10 December 2013.

Comfort, L. K. and Kapucu, N.: Inter-organizational coordination

in extreme events: The World Trade Center attacks, September

11, 2001, Nat. Hazards, 39, 309–327, 2006.

Consorcio de Compensación de Seguros: Natural Catastrophes In-

surance Cover. A Diversity of Systems, Madrid, 2008.

Cutter, S. L., Boruff, B. J., and Shirley, W. L.: Social Vulnerability

to Environmental Hazards, Soc. Sci. Quart., 84, 242–261, 2003.

DDSC (Direction de la Défense et de la Sécurité Civiles): Plan

Communale de Sauvegarde – Guide pratique d’élaboration,

Asnières-sur-Seine, 2009.

Decreto Legislativo 31 marzo 1998: n. 112 “Conferimento di fun-

zioni e compiti amministrativi dello Stato alle regioni ed agli enti

locali, in attuazione del capo I della legge 15 marzo 1997, n. 59”,

Italy, 1998.

De Leoni, M., De Rosa, F., Marrella, A., Mecella, M., Poggi, A.,

Krek, A., and Manti, F.: Emergency management: from user re-

quirements to a flexible P2P architecture, in: Proceedings of 4th

International Conference on Information Systems for Crisis Re-

sponse and Management (ISCRAM 2007), Delft, the Nether-

lands, 13–16 May 2007, 271–279, 2007.

Dworzecki, J.: Crisis Management System in Poland. The

Science for Population Protection 2/2012, available at:

http://www.population-protection.eu/attachments/041_vol4n2_

dworzecki_eng.pdf, last access: 9 November 2012.

European Communities: The EU compendium of spatial planning

systems and policies. France, Regional development studies,

28E, Luxembourg, 2000.

European Communities: A Community approach on the prevention

of natural and man-made disasters, Brussels, 23 February 2009,

COM(2009) 82 final, 2009.

EEA (European Environment Agency): Mapping the impacts of nat-

ural hazards and technological accidents in Europe – an overview

of the last decade, EEA Technical Report No 13/ 2010, Copen-

hagen, 2010.

EEA (European Environment Agency): Urban adaptation to cli-

mate change in Europe, Challenges and opportunities for cities

together with supportive national and European policies, EEA

Report No. 2/2012, Copenhagen, 2012.

Fiorillo, A., Laurenti, M., Merola, M., Mani, P., Bianchi D., and

Bono, L. (Eds.): Ecosistema Urbano. Rapporto di Legambiente,

Legambiente Direzione Nazionale, Rome, Italy, Open File Rep.,

59 pp., 2007.

Fischer III, H. W.: Response to Disaster: Fact Versus Fiction and Its

Perpetuation, 3rd Edn., Lanham, MD, 2008.

Fleischhauer, M., Greiving, S., and Wanczura, S. (Eds.): Natural

hazards and spatial planning in Europe, Dortmunder Vertrieb für

Bau- und Planungsliteratur, Dortmund, 2006.

Fuchs, S., Keiler, M., Sokratov, S., and Shnyparkov, A.: Spatiotem-

poral dynamics: the need for an innovative approach in moun-

tain hazard risk management, Nat. Hazards, 68, 1217–1241,

doi:10.1007/s11069-012-0508-7, 2012.

Gaetani, F., Parodi A., Siccardi F., Miozzo., D., and Trasforini, E.:

The Structure, Role and Mandate of Civil Protection in Disas-

ter Risk Reduction for South Eastern Europe. South Eastern Eu-

rope Disaster Risk Mitigation and Adaptation Programme, Inter-

national Centre on Environmental Monitoring Research Founda-

tion (CIMA), Savona, Italy, Open File Rep., 202 pp., 2008.

Galderisi, A. and Menoni, S.: Natural Risk Prevention and Land-

Use Planning in Italy: Strengths and Weaknesses of a System

Stretched Between Centralised and Decentralised Authorities, in:

Natural hazards and spatial planning in Europe, edited by: Fleis-

chhauer, M., Greiving, S. and Wanczura, S., Dortmund: Dort-

munder Vertrieb für Bau- und Planungsliteratur, 91–125, 2006.

Garcia, C. and Fearnley, C. J.: Evaluating critical links in early

warning systems for natural hazards, Environ. Hazards, 11, 123–

137, doi:10.1080/17477891.2011.609877, 2012.

Garcia, C., Frigerio, S., Daehne, A., Corsini, A., and Sterlacchini,

S.: The Relevance of Early-Warning Systems and Evacuations

Plans for Risk Management, in: Mountain Risks: From Predic-

tion to Management and Governance, edited by: van Asch, T.,

Corominas, J., Greiving, S., Malet, J.-P., and Sterlacchini, S.,

Springer, Dordrecht, Heidelberg, New York, London, 341–364,

2013.

Government Emergency Ordinance no. 21/2004 on the Na-

tional Emergency Management Situations approved by Law
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