doi:10.5194/nhess-10-2081-2010 and Earth
© Author(s) 2010. CC Attribution 3.0 License. System Sciences

Nat. Hazards Earth Syst. Sci., 10, 208091, 2010 y -K
www.nat-hazards-earth-syst-sci.net/10/2081/2010/ G Natural Hazards

Social perceptions of floods and flood management in a
Mediterranean area (Costa Brava, Spain)

A. Laral, D. Sauri?, A. Ribas!, and D. Pawn!

IDepartment of Geography, University of Girona, 17071 Girona, Spain
2Department of Geography, Autonomous University of Barcelona, 08193 Bellaterra, Spain

Received: 17 June 2010 — Revised: 8 September 2010 — Accepted: 9 September 2010 — Published: 6 October 2010

Abstract. Taking as an example three study cases in the Recent episodes of flooding occurring on the Mediter-
Costa Brava area, this paper examines the social perceptiarmnean coast have shown again that the flood hAzseder

of floods through surveys, interviews and Focus Group sesdisappears completely but takes new forms and affects new
sions. Perception is then related to vulnerability, flood man-territories in response to changing socio-territorial condi-
agement, and citizen’s preferences regarding alternatives tbons. Probably, more than ever, the flood risk is inextricably
curb flood losses in the future. The study concludes that floodound up with human actions and decisions (Renn, 1998),
awareness and the willingness to take actions regarding thiand science appears to be just another actor in this complex
hazard are clearly related to the degree of social involvemenand dynamic social and natural environment. No matter how
with the affairs of the local community. Furthermore, par- convincingly meteorological, geomorphologic and hydrolog-
ticipatory settings such as Focus Group sessions appear foal analyses insist on the perils of developing flood prone
enable a better environment for assessing and implementiniznd for urban purposes, the reality is that more and more
flood management options that attempt to modify human acef these hazardous areas are being transformed into variety
tivities rather than modify natural processes as has been fresf urban uses. In 2002, the European Environment Agency,
quently the case in the past. in its report “Environmental Signals” indicated that in the
last twenty years the urban area in Europe had increased by
20% (EEA, 2002). Most of this growth had taken place in
Southern Europe, and, again, a substantial part was located
in land potentially affected by floods, droughts, forest fires,

Floods remain the most common natural disaster worldwideand other environmental hazards.

(Llasat et al., 2009). In Europe, in the period 1998-2002, Given. this_ state of affairs, investigations into the human
floods accounted for 43% of all disasters suffered by the con@nd social sides of the flood hazard are more necessary than
tinent. Some 100 flood events affected a combined area ofvel- One of the first issues to be critically examined is the

one million kn?, caused approximately seven hundred dead,false sense of security t_hat the technocratic approach to flood
half a million displaced, and economic losse€x25 billion. ~ Mmanagement has contributed to generate (Adams, 1995). At

In terms of deaths, Southern and Eastern Europe took thi1€ same time, this technological fix has neglected the so-

heaviest toll whereas Central Europe and the United King-c'al and environmental dimensions of flooding (Meyer et al.,

dom registered the highest economic impacts. This uneveq009): The omission of the social and the environmental
geography of flood damages also raises questions about the— —— ) - »

. D . It is important to clarify the expressions “flood hazard” and
true nature of economic losses. Thus while it is becomlng“rood risk” (see Llasat et al., 2009). In the context of this paper,

increasingly clear that economic losses caused by floods fo""flood risk” means the combination of the probability of a flood

low an. upward trend it also appears_mcreqsmgly certain thakyent and of the potential adverse consequences for human health,
mounting losses are more related with social rather than nathe environment, cultural heritage and economic activity associated
ural factors (Barredo, 2009). with a flood event (Directive on the Assessment and Management of
Floods (2007/60/EC). Article 2, no. 2). Onits part, “flood hazard” is

. the likelihood of occurrence of a flood, within a specified period and
Correspondence toA. Ribas in a given area (Real Decreto 903/2010, de 9 de julio, de Evdlnaci
BY (anna.ribas@udg.edu) y Gestbn de Riesgos de Inundaci).
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component in both hazard analysis and the development ansiocial attitudes to flood management in general. The Water
implementation of actions aimed at mitigation can lead toFramework Directive of 2000 and more specifically the Di-
misleading conclusions such as to blame losses on the irrarective on Floods of 2007 send fairly clear signals regarding
tionality of people or, at the opposite site, to blame the fe-the increasing commitments to be made by individual citi-
rocity of nature under the disguise of a truly extraordinary zens in water and flood management (very especially the as-
event. sumption of economic costs previously borne by the state).
Research on human perception of floods has a histonBpecifically, Sect. 15 says that “The solidarity principle is
of over 50 years, after the pioneering studies of North-very important in the context of flood risk management. In
American geographers Gilbert White, Robert Kates andthe light of it Member States should be encouraged to seek a
lan Burton (Kates, 1962; Burton et al., 1993). These stud-fair sharing of responsibilities, when measures are jointly de-
ies showed very early that individual flood perception andcided for the common benefit, as regards flood risk manage-
hence the likelihood of undertaking management measurement along water courses.” Also, article 10, point 2, states
to curb losses was highly correlated with previous experi-that “member States shall encourage active involvement of
ence of floods and the immediacy of a damaging episodeinterested parties in the production, review and updating of
Another interesting finding was the presence among peopl¢he flood risk management plans referred to in Chapter IV.” In
affected of the psychological strategy known as “cognitive turn, these responsibilities passed back to the private sphere
dissonance”; that is the difficulty in admitting erroneous be-were to be compensated in a way by increasing public par-
haviour and, in parallel, tendency of blaming someone elsdicipation as a means to involve more those potentially af-
for losses but never oneself. Furthermore, perception studiefected and reach more sustainable and equitable solutions to
have also noted that for the general public, flood managethe flood problem.
ment was seen as a public rather than private matter and that Under these new governance frameworks, if we have to
protection from floods should be the responsibility of public overcome the limitations of the technocratic view in flood
authorities. This change from the individual to the collective management, more multidisciplinary analyses, where the cit-
sphere is also reproduced at the different scales of governizen is an active component, are needed (Pearce, 2005). Un-
ment. Thus local governments argue that flood managementertainty dominates both hazard analysis and adaptation and
including as a fundamental component the construction andnitigation strategies. Experts have a high awareness of the
financing of hydraulic infrastructures, should be the respon-hazard, but they may ignore the local conditions in which
sibility of regional, national or even supranational (i.e. the hazards occur. Therefore, to enrich risk management with
European Union) governments. The preferences for certaithe local knowledge of residents may not only increase the
options over others also indicate a common feature of floocchances of better performance of flood protection and alle-
perception by individuals and local governments affected byviation but also involve the citizenry in more active roles
floods: that the costs of flood protection should be spread ouEdelenbos and Klijn, 2006). In this sense, several authors
to the wider society, for instance, through taxes that pay for(Lacey and Longman, 1997; Platt, 1999; Plapp, 2001; Brilli
hydraulic flood control measures. and Polic, 2005; Guzzetti et al., 2005) have addressed the
Many of the elements embedded in individual flood per-role of the social component either as an active or as a pas-
ception may respond to a historical period in which large sive entity and its influence in hazard management.
segments of human populations and very especially popu- From a more practical standpoint there are several cases
lation living in urban areas have severed their ties with na-where people play an active role in disaster management,
ture and tend to perceive natural processes such as floods aach as the HEROS program (Home Emergency Response
something produced by an “uncontrolled nature” to be re-System Organization), in Coquitlam, British Columbia,
mediated by technological fixes. This perception has beerCanada. This programme engaged leaders and volunteers
facilitated by the ever growing role of the state in flood man- from the neighbourhoods on specific flood management tasks
agement, capturing more and more flood protection optionginventories of equipment to be used in a disaster, lists of spe-
that in the past used to be performed at the individual or locakial situations that may affect neighbours, storage of food,
levels. However, during the recent decades, several factoraater and medical equipment, etc.). Residents receive ba-
have contributed to undermine this state of affairs. First, absic emergency training, which is transformed into a proac-
solute protection from floods has proven impossible or onlytive tool when facing a potential disaster. Australia and New
attainable at infinite costs. Second, social and environmenZealand are also examples of involvement by people in the
tal impacts have cast many doubts on the feasibility of largemanagement of disasters (Australia and New Zealand Stan-
flood protection works while at the same time environmentaldards Associations, 1995). However, in flood and water man-
concerns about the fate of rivers and streams have raised opgement the Netherlands provide perhaps the best examples
position against these works. Perhaps more fundamentallyof citizen participation and commitment since the thirteenth
the general retreat of the public sphere in part because of ineentury. The Dutch Water Boards are organizations based on
creasing financial difficulties together with the consolidation the principle of volunteerism, and remain responsible for wa-
of new forms of governance may be altering institutional andter management and flood protection (Huisman, 1997). For
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Fig. 1. Situation map of the Costa Brava.

instance, the entire Dutch male population between 18 and
60 years must comply with a responsibility to protect the lev- Fig. 2. Main land use changes in the Costa Brava between 1957 and
ees and/or residents from flooding. 2003 (source: Mait2005).

Despite all these initiatives, the public is generally left
apart when decisions concerning flood management are
made (Rubin, 1991). As Pearce (2003, p. 216) further argues The aim of this paper is to investigate social perceptions
“if disaster managers and community planners ignore the lo-and assessments of flooding using three different participa-
cal community, then they decrease their providing reasonabléory methods: surveys, interviews, and Focus Groups. More
chance of disaster-related solutions to problems”. For thesépecifically we want to explore the differences between in-
reasons, the EU Floods Directive (2007/60/EC) recognizeglividual and collective assessments of floods and of flood
the necessity of public participation in the making of pub- management, and between public, private, and civic inter-
lic policy concerning floods. From this perspective, any newests. Our study area is formed by three municipalities of the
strategy of flood management will have to consider the per-Costa Brava, in the Northeastern tip of the Iberian Peninsula:
ception of different social agents (citizens, public servants,Calonge, Tossa de Mar and Torroella de Mon(gee Fig. 1).
private interests, NGOs, etc.) and of their likely vulnerability These municipalities share similar social and spatial patterns,
to floods, their assessment of current management practicegjarked by tourism and intense urban growth, and have suf-
and their views and actions on strategies aimed at alleviatindered in recent decades flooding problems, either by overflow
the impacts of these phenomena (Olcina, 2007; Calvo androm rivers and smaller streams or by storm surges driven by
Granell, 2009). easterly winds.

The success of public involvement, however, is not guar- The paper is organised as follows: after this introduction
anteed by mere calls to participation. Furthermore, thein section two we present our study area. In section three
type of participation will likely influence public perception we develop our methods for the collection of data on flood
and assessment of floods. One hypothesis worth testing iperception and assessment. Section four is dedicated to data
whether and how perception and assessment of floods changmalysis and discussion of results while section five offers
depending on the participative methodology selected. Insome conclusions regarding the feasibility of the different
other words, whether processes of social learning with re{participatory methods in our study cases.
spect to certain natural phenomena are better facilitated by
certain participatory methods and obscured by others. Un-
derstanding the fact that the public may learn differently2 Geographical context: the Costa Brava
and therefore elaborate different attitudes to floods and flood
management according to the participatory setting chosefhe Costa Brava stretches along the 22 coastal municipalities
may be essential for the development of public policies that:of the Girona province and is located between the Spanish-
(a) involve changes in human behaviour in flood prone areask-rench border (Portbou), in the north, and the Tordera river
(b) engaging citizens in the new processes of governancgBlanes), in the south (see Fig. 1). The rivers Muga, Ruvi
(c) make feasible a complete and comprehensive approach and Ter are the main fluvial courses of this area. Figure 2
flood risk analysis; (d) ease the development of genuine andhows the intense process of urbanization observed in the
effective strategies to mitigate the risk of flooding (e) consol- municipalities of the Costa Brava between 1957 and 2003
idate the objectives of the EU Floods Directive. due to the growth of the tourist and the residential estab-

lishments. In the opposite direction, agricultural areas have
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Table 1. Population change and tourist accommodation capacity in studied municipalities (Source: Institutistieatae Catalunya,
www.idescat.cat

Municipalities Permanent population Tourist accommodation capacity
1955 1981 2003 2009 in hotels and campings (2009)

Calonge 2851 4362 8282 10637 8438

Torroella de Montgr 4369 5599 9393 11598 14530

Tossa de Mar 1405 2969 4786 5948 14215

TOTALS 8625 12930 22461 28183 37183

suffered an important decline. The three municipalities stud-said before, flooding problems in these rives have mutated
ied are clear examples of these trends. into flooding caused by coastal ephemeral streams. Once

The Costa Brava, as its name indicates, refers to a rougfese streams are supposedly brought under control by a new
territory, where cliffs alternate with small bays and, more generation of hydraulic works (including the conversion of
occasiona”y with |arger river p|ains_ This Component is an natural streams into Underground artificial channels), floods,
aspect to take into account in the phenomenon of floodinghowever, still reappear this time under the form of diffuse
in the coastal municipalities. The proximity of the hills of flows and inundate large parts of the coastal settlements to a
the Catalan Coastal Rangel and the foothills of the Pyreneeg@reater extent as a result of soil sealing caused by urbaniza-
to the sea facilitate the existence of small basins with steefion.

slopes. This exacerbates the effects of flooding by streams That said, it is also true that floods cause very few human
which usually run dry during much of the year. losses (and a substantial part of them attributable to impru-

Once responsible for large floods, these rivers have beefent behawour:l ie. att.empt to cross a flooding stream with
subject to intensive regulation with the result that the hazarc? four wheel drive vehicle). Economic losses are large, es-
has moved to coastal streams of torrential regimes generatingecially in the public sector, but Spain has developed a com-
dangerous flash floods (Saand Ribas, 2006; Saivet al., prehens_lv_e system of flood insurance for_ individuals and lo-
2001). The main population centres are located generally or‘fal administrations that ensures a certain recovery of these
the beach front (the lower and shallower areas and therefor?SSes. In terms of greater exposure to floods, we must high-
those more susceptible to the effects of inundation) but alsd'dnt the contribution of both increasing human occupation

and more recently, take the form of housing developmentsOf flood areas and of significant changes in the hydrological

of very different types (from houses to townhouses) that es__regime of rivers and smaller streams in the sense of increas-

calate the slopes of the mountain and invade small inlandnd flood peaks and reducing concentration times. All these

plains. The urban area of the Costa Brava had increased sug@nditions can be found in the three municipalities of our

stantially over the past 50 years, expanding from 1139.5 haStudy. Among the worst flood episodes of recent years two in

in 1957 (1.7% of the total area) to 8765.1 ha. in 2003 (13_2%particular must be rpe’ntiongd: the episodg of October 1994 in

of the total area). In turn, population grew from 70948 in- 'orroella de Montgrl'Estartit (217.8 mm in 24 h and more

habitants in 1960 to 249 852 in 2009. Tourism remains theth@n 6 million euro in economic losses) and the episode of

most important economic activity, with some 160000 bedsOctober 2005 in Calonge (254.5mm in 24 h, 20 million euro

in hotels, apartments and campsites, and more than 17 mifl? €conomic losses).

lion overnight stays in 2008 (IDESCAT, 2008). In Table 1 we

present data regarding population change in the three municiy  \1aterials and methods

palities studied since the mid 1950s. Between 1955 and 2009

the permanent population of these municipalities has moreyur data on flood perception and assessment in the munic-

than tripled. In addition to this growth we must consider the jpalities selected for analysis has been obtained from three

expansion of tourist accommaodation. In 2009 the tourist ac-different sources: (a) surveys of tempora| and permanent res-

commodation in these three towns amounted to 37 183 bedglents in flood prone areas, (b) in-depth interviews with the

including hotels and campings. This figure does not includemayors and/or local technical experts of each municipality,

apartments and houses used for tourist purposes. and (c) Focus Groups with representatives of the local pub-
Floods in this area tend to occur after torrential rains (uplic, private and civic spheres.

to 200 mm of precipitation in 24 h) typical of Mediterranean A total of 285 surveys were conducted (95 in each mu-

regimes in the fall (Llasat et al., 2009). Flood control works nicipality) in May and June 2008. All respondents resided,

have thus far succeeded in containing the large floods of theither temporarily or permanently, in the area with a flood

past originating in the Muga, Fludiand Ter river basins. As return period of 500 years, although not all had been affected

Nat. Hazards Earth Syst. Sci., 10, 208091, 2010 www.nat-hazards-earth-syst-sci.net/10/2081/2010/
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Table 2. Range of different flood management options. Residents (respect to Figs. 7 until 11).

Stream channelization

Stream diversion

Dam or reservoir

Dual network of rainwater/wastewater

Cleaning and maintenance of the fluvial bed

Creating regulated flood spaces (swaps, lagoons, etc.)
Forbidding development in flood areas

Arranging adequate warning and evacuation systems (emergency planning )
Arranging a right compensation system

Others (specify)

No answer

£e-—I0OmMmMUO®>»

by th'e.eplsodes t_hat OC_CUNEd In recent years. Surveys WerFple 3. Management options cited by mayors and local managers
administered during Friday afternoons and Saturday, Wherﬂrespect to Fig. 12).

most residents could be usually found at their homes. The
selection of the spatial distribution was carried out propor-
tionally to the number of persons present in the various urban
areas susceptible to flooding. The survey consisted of a semi-
open questionnaire of 23 questions divided into three sec-
tions (background personal data, experience with the risk of
flooding, and assessment of existing management measures
and preferences on which should be promoted) (Table 2).

In depth interviews with mayors and the environmental
city managers (completed in the fall of 2008 and spring of
2009) consisted of 30 questions divided in four sections:
assessment of the flood hazard in the municipality; physi-
cal characteristics and exposure; vulnerability, and assess-
ment of adaptation options, both existing and to be imple-

mented (Table 3). Finally, Focus Groups (one for each mu- : . .
T X . . . in Focus Group sessions. Second, we will move to the issue
nicipality, 3 in total) included 26 representatives of five so-

cial groups (local administration, neighbourhood Commu_of flood management and its perception by residents, local

. . o . payors and local managers, and participants in Focus Group
nity groups, economic sector, scientists, and environmenta

NGOs). These sessions, conducted in different time peri_sessmns. Third, we will move to perceived causal factors and

ods of 2009, were structured following an open outline of to the issue of public participation as recorded in the Focus

S -~ Group sessions.
four major issues: an assessment of the flood problem in the P

municipality; the management options pursued and the man, 4 Perception of vulnerability to flooding
agement options desired to curb flood impacts (Table 4); the
causes of the flood problem (Table 5), and finally the role ofgeginning with the survey of residents in flood prone land
citizens in flood management. Each session lasted for abouing as expected the condition of having been affected or not
three hours and was chaired by a senior member of the repy 3 flood event determines the perception that residents have
search team. about their vulnerability to flooding (Fig. 3).
Affected residents, whether permanent or temporary, felt
highly vulnerable to floods (71% and 82% respectively).
4 Results However, this proportion fell dramatically (to 37 %) in the
case of non-affected residents.
In this section we will present the results of our research. The presence or absence of individuals that, because of
Most of these results will be introduced aggregately for thetheir age, may have known about past flooding in the region
three municipalities since we are especially interested inalso influences the attitude of the community to these risks.
trends of the area as a whole. First we will comment re-In this study, the average age of the population of the three
sults regarding the perception of vulnerability to floods by municipalities surveyed was 52.87 years. The affected tem-
residents, local mayors and local managers, and participanfgorary residents ranked first in the perception of vulnerability

Stream channelization

Cleaning and maintenance of fluvial beds
Post-disaster aid

Corrective actions and forest hydrology
Forbidding development in flood areas
Emergency plan

Structural measures in buildings

Insurance

Evacuation systems

Others (public involvement in flood management)

—IOTMMOO >
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Table 4. Management options cited by social sectors in Focus Group sessions (respect to Fig. 13).

Widen stream beds

Educational campaigns

Flood retention tanks in houses
Construction of flood retention dams
Construction of rain water collectors

Flood retention tanks

Flood retention natural areas
Compensation Systems for losses
Avoid modification of soils

—TITOTMMmMOOm>

Coordination among different public bodies

K  Cleaning and maintenance of fluvial beds
L Flood management in real time
M  Better urban planning
N  High capacity sewers
O Re-align stream course near the sea
P Emergency plans
Q Protection of flood prone land
R A more active role by university experts
S Improve drainages

Table 5. Human causes of the flood problem. Social sectors in z:.:.,

Focus Group sessions.

Human causes %

Urban growth in flood prone land 75.5
Insufficient urban drainage 211
Lack of sound technical criteria in flood control works  21.1
Poorly designed flood control works 21.1
Insufficient municipal power 6.7
Insufficient supramunicipal power 3.3
Coordination between levels of government 10.0
Lack of stream cleaning and maintenance 36.7
Insufficient capacity of the final section of the river 2.2
Artificialization of streams 27.7
Lack of management tools in real time 12.2
Unfamiliarity with the area 5.5
Table 6. Average age. Residents.
Residents Torroella Tossa Calonge Average
Per. affect. 49.83 48.00 53.65 50.49
Per. unaff. 47.41 45.58 57.44 50.14
Temp. affect. 61.63 59.50 60.21 60.45
Temp. unaff. 47.37 49.94 53.88 50.40

(Fig. 3). Additionally, they were also the group with a high-
est average age (60.45 years) (Table 6).

For the local governments in two of the three municipali-

g
g

SCALE OF PERCEP'
&
s

PERMANENT
AFFECTED

TEMPORARY PERMANENT
AFFECTED UNAFFECTED

RESIDENTS

TEMPORARY
UNAFFECTED

Fig. 3. Perception of vulnerability to flooding. Residents.

75
SCALE OF
PERCEPTION

00

TORROELLA TOSSA CALONGE AVERAGE

LOCAL GOVERNMENT

Fig. 4. Perception of vulnerability to flooding. Local governments.

nerable to floods. This opinion was shared unanimously by
all represented sectors with the exception of NGOs. This
may be probably explained by the fact that NGOs do not
necessarily consider floods as negative phenomena but ac-
knowledge the importance of these events in environmental
terms.

4.2 Perception of flood management measures

Respondents to the survey manifested a unanimous agree-
ment in that existing management measures were insufficient

ties studied, the perception of vulnerability to floods rankedto mitigate or reduce vulnerability to flooding. In the analysis
high (average of 75%) whereas in the third (Calonge) thisof survey results, affected residents and particularly affected
figure was lower (50%) probably because of the recent chantemporal residents expressed the greatest disapproval of cur-
nelization of the stream that caused the main problems in theent flood management practices (Fig. 6).

town (Fig. 4).

The highest score regarding vulnerability, however, wasflood management practices were dominant.

Among the not affected residents, those who disapproved
However,

attained in the Focus Groups sessions (Fig. 5). 96.67% of théhe number of respondents in this category that consid-
stakeholders considered that their municipalities were vul-ered management “good” achieved a significant 25% among

Nat. Hazards Earth Syst. Sci., 10, 208091, 2010
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MEASURES
permanent residents and 17.35% among temporal residents.

The category of non affected temporal residents also regisFig. 8. Preferences for different management measures. Unaffected
tered the highest proportion (20%) of non responses. permanent residents.

Three of the four groups of residents surveyed (Figs. 7-11)
but especially the group of permanent residents, regardless of
whether they had been affected by flooding or not, selected It is interesting to note that in interviews with municipal
two main flood management options: the cleaning of riverofficials; we found out that local managers largely prefer
beds and the channelization of rivers and streams. Only ifydraulic works (mostly river channelization) as the more
the group of temporary residents unaffected by flooding pri-Suitable alternative to reduce exposure against flooding (see
orities followed a different course and showed a wider rangeFig. 12). However, it is also true that with regard to previ-
of preferences. From most preferred to less preferred wer@us studies in the same areas carried out in the mid 1990s
the “prohibition of the development in flood areas” (35.9%), (Roset et al., 1999; Sauet al., 2001) these local managers
the “clearing of watercourses” (32.6%), the “channelling of also show a certain change towards “greener” discourses in
rivers” (28.5%) and “emergency plans” (27.2%). It is partic- flood management. Atany rate, the high adhesion to the con-
ularly interesting to note how temporary residents, regardlesstruction of flood defences, that is an option that implies the
of whether they had been affected or not, were those displaymodification of natural processes but not of human behaviour
ing a higher degree of diversification in their preferences agvith respect to floods, contrasts with options such as “Pro-
opposed to more polarized preferences found among permduibit development in flood areas” much less preferred.
nent residents. This could be explained by the differences All the participants in the Focus Groups considered current
between the two groups regarding the degree of belonginglood management practices as either insufficient (60 per cent
or attachment to a particular area. Thus, the closeness to thgf the social groups participating) or even non-existing (40
area and the greater experience with floods may facilitate th@er cent) (Table 4 and Fig. 13).
selection of options (i.e. hydraulic works) that are seen as For example in Calonge these opinions were especially
real “solutions” to the flood problem. However, on the other surprising given that in the moment of conducting the present
hand having a more distant and external view of the problemresearch, the channelization of thera (the main stream),
may help in taking a more holistic and objective view on the presumably a very important action for curbing future flood
management of this risk, thus widening the range of choicdosses, was under way. In sum, floods were perceived as very
of possible management options beyond the usual option ofmportant and current management options, even flood con-
modifying streams. trol works, did not appear as adequate.
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% %
100 60 509
50 {43.2
80 65.0 40 - 35.1
56.1 ] 26.00
60 30 22.5
18.9 19.6
43.9 20 H
40 1 293 6.7 6.7 H H .
- 24.4 10 46
95 . |—| |—| O 0.4

20 A 9.8 T T
2‘4DH H A B ¢ D E F G H I I NC
0 T ‘ MBASURES
A B C D E F N/S
MEASURES Fig. 11. Preferences for different management measures. All resi-
dents.

Fig. 9. Preferences for different management measures. Affected
temporal residents.
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MEASURES were the lack of cleaning and maintenance of watercourses,

and poorly designed infrastructures. From the discussions
Fig. 10. Preferences for different management measures. UnafOriginating in the sessions, participants also felt that more
fected temporal residents. non-structural (i.e. non technological) measures needed a
mnore careful assessment.

For its part, the social sectors identified 19 specific actiong4.4 Public participation in flood management (Focus
that could be implemented to reduce vulnerability to flood- Group sessions)
ing. Within this range, seven options appear to be especially
relevant, and among them two in particular: urban planningAs to the issue of participation, all Focus Groups unani-
and the imp'ementation Of emergency plans_ In the Focuénously a.greed that citizens were not involved in decisions
Group sessions, structural (i.e. engineering) solutions to théegarding flood management. Reasons argued to defend this
flood problem were contested with the argument that theyview were, on the one hand, the lack of motivation and in-
tended to create more problems than solutions. terest by citizens, and, on the other, a similar disinterest by
local administrations. But it was also added that his situ-
4.3 Perception of human causes in flood episodes (Focus ation would probably change in the coming years with the
Group sessions) implementation of the EU Flood Directive. For participants
in the Focus Groups sessions, citizens and citizen organiza-
Participants in the Focus Group sessions were also asked tibns needed to have a more active role in specific actions
identify the human causes that contributed to increase vulrelated to the management of the flood risk (see Fig. 14). In
nerability to floods. A total of twelve causes were identified the discussions, citizen participation was considered relevant
half of which were highly shared by participants whereas theand necessary, although focus group members also remarked
other half were raised by a smaller number of participantsthat, thus far and in general, participation did not appear to
(see Table 5). be able to go beyond the level of action-reaction, and was
The most important cause of increasing vulnerability to seldom pro-active. That is, organized citizens would partic-
flooding as reported by participants was the urbanization proipate at the request of local governments but not under their
cess in flood prone land. Other important causes reportedwn initiative. Participation would also occur in cases where
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Fig. 14. Relevance of public involvement in flood management.

Social sectors in Focus Group sessions.

citizens felt directly affected by an adverse phenomenon such
as a flood or if these citizens perceived that certain public ac-

tionS COUId increase their Vulnerab”ity to f|00ding. Th”fd, regarding the perception of current ﬂood man-

agement, surveys, interviews and Focus Group sessions all
showed the need to improve the performance of measures
addressed to curb flood losses. Affected residents and partic-

In this section we will summarize the main findings of our IPants in Focus Group sessions registered the highest nega-
research: tive assessment of flood management measures implemented

First, there was no agreement among the various sectoﬁé’hereas non affected residents tended to show a more bal-
studied on the nature of vulnerability to floods in the three @1c€d view of flood management (the good, fair, and poor

areas examined. In the case of ordinary residents, their pecatégories have similar values). On the other hand those di-
ception was directly linked to the experience with the risk of '€Ctly responsible for implementing flood management ac-
flooding: in other words and as it is well known, the per- tions argued that they had undertaken significant actions to
ception of vulnerability increased with experience. Local Mitigate the problem caused by flooding in their municipal-

governments recognized the existence and importance of thi€S, mainly through hydraulic works. Beyond this option,
flood risk. However, this importance changed according towhich is funded by regional and national organizations, the
relevance given by the local administration to the flood risk is

the reality of each municipality and to the political priorities '~ ol e
set in each case. In contrast, all social agents participatin§'itical to ensure the application of other management mea-

in the Focus Group sessions considered the risk of roodini“reS' Many times the need of improving flood policy is ac-
tangible and important. nowlgdged but other political priorities preclude the imple-
Second, in identifying the human causes that contribute tgn€ntation of these improvements.
increasing levels of exposure to the risk of flooding, the pro-  Fourth, with regard to what kind of actions should be im-
cess of urbanization in flood zones clearly stood as the maimplemented in the study area, residents, local government offi-
problem for participants in the Focus Group sessions. It iscials, and participants in the Focus Group sessions appeared
likely that the intense processes of land use change experinclined to agree on a combination of actions that included
enced by the Costa Brava during the last 50 years and theistructural (i.e. flood control engineering works) with non-
perceived beneficial and negative effects influenced, in turnstructural (i.e. land use planning) options. The most cited ac-
the perception of this issue. Overall, however, local societiegions were the cleaning and maintenance of river beds, stream
have not opposed such changes in the past nor have they beehannelization and the prohibition of urban development in
able to or sought to participate in the management of thesélood-prone areas. As to more specific preferences, only par-
changes. New governance forms such as those introducetitipants in Focus Group sessions considered non structural
by the EU Floods Directive and its consolidated policies andoptions as key elements in flood management. They ac-
guidelines, as well as specific regulations on planning andknowledged the importance of hydraulic works but warned
public participation in flood management, will surely change that this option should not have preference over other options
this state of affairs. Participation in flood management, how-and, even more so, when total security could not be guaran-
ever, faces the challenge of moving from being reactive toteed and environmental impacts could be significant. From
being more proactive. Coming from a culture of confronta- the Focus Group sessions emerged a framework for flood
tion and dissent, many social groups, and especially manynanagement that gave priority to options that did not produce
environmental NGOs, have now the opportunity of becom-high environmental impacts, helped to reduce future vulnera-
ing proponents of new options for sound flood managemenbilities without having to resort to the uncertain performance
policies. of technological fixes in case of large events, and called for

5 Discussion and main findings
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urban planning, the development of operational emergencyfossa de Mar. We would like to thank also Maria Carmen Llasat
plans, the tasks of cleaning and maintenance of watercoursefr encouraging us to submit our work for publication, and the
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