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ABSTRACT 
 

Flood risk management requires the contributions to risk reduction by all 

stakeholders, from public institutions in different sectors and administrative levels to 

private institutions and all citizens. The optimal use of water resources requires a 

dialogue between all relevant stakeholders. In the Autonomous Province of Bolzano, 

South Tyrol, Italy, flood risk management is a part of integrated watershed management. 

For each watershed with an area of around 100 – 1000 square kilometers, an integrative 

watershed management plan is elaborated that prioritizes the measures in risk 

management, points out the synergies of coordinated action of different planning 

disciplines and identifies solutions for solving environmental problems. Specialists in the 

field of natural hazard assessment, hydrology, hydropower, biology and land use 

planning are analysing the watershed and point out the strengths and weaknesses of 

resource and risk management. The stakeholders then work together in working groups in 

a couple of public forums to decide on the guidelines and goals for future development of 

the watershed. On the basis of this decision, the experts elaborate on possible variants of 

measures suitable to reach the catalogue of goals for the development of the watershed 

and present them to the forum. The forum selects these measures such that (1) are mostly 

suitable for the achievement of the set goals, (2) are socially acceptable, (3) do not induce 

new social or economic conflicts, (4) have a high potential of synergies for more 

planning disciplines and therefore follow the concept of multifunctionality. With flood 

risk management, the forum decides on the targeted security level. During the forum, it is 

discussed which of the actors contribute to the achievement of the set goals. In working 

groups, it is discussed which risk situation is ameliorated by structural measures such as 

hydraulic works or which risk situation could be optimized by civil protection measures 

during an event or by small protections of the endangered objects. Once the decision has 

been made specialists are employed to produce detailed plans. The involvement of 

stakeholders has huge benefits. First, it is possible to avoid opposition against measures 
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that arise after the publication of the results of a long planning period behind closed 

doors. Second, in every case the schemes that are produced have more than one function, 

for example hydraulic structures also serve as habitats for endangered species. Third, the 

process saves public money. Fourth, the early involvement of stakeholders in flood risk 

and watershed management improves general governance.  

 

Keywords: Cost-benefit-analyses, flood protection, flood risk management, good 

governance, integrated risk management, integrated watershed management, 

interdisciplinary planning, inter-sectoral collaboration, public involvement, land use 

planning, priority setting in flood protection, risk acceptance, risk assessment, risk 

awareness, risk communication, risk dialogue 

 

 

INTRODUCTION 
 

The catchment areas of mountain streams represent significant potential risks for 

settlements and natural resources. The use of resources in the catchment areas of mountain 

streams, particularly water use, is often in conflict with different usage claims, ecological 

requirements and protection from natural hazards. Balancing of interests can only occur 

through the pursuit of commonly defined objectives and consideration of sustainability 

criteria. 

The European Union (EU) Gothenburg Strategy, the European Water Framework 

Directive and the European Floods Directive specify the overall objectives for sustainable 

development and use of river and stream catchment areas which includes ecological, social 

and economic aspects. Based on the EU objectives for sustainability these aims are to be 

implemented at the regional level. In the Autonomous Province of Bolzano/Bozen - South 

Tyrol (Italy), the water use plan specifies a framework for sustainable use and protection of 

water resources and integrated risk management. The water use plan of the Autonomous 

Province of Bolzano – South Tyrol wants plans for the management of river basins and the 

catchment areas of mountain streams. This chapter is intended to show how a ―Management 

Plan for the Catchment Area of Mountain Streams‖ can be prepared. Implementation of the 

European Water Framework Directive and the water use plan of the Autonomous Province of 

Bolzano – South Tyrol can be produced at both local and catchment area levels. The 

guidelines can also be used in the preparation of river basin plans, since it draws upon the 

procedure used in the preparation of previous river basin plans and is described in general-

applicable terms. 

The preparation of catchment area plans will achieve a significant contribution to 

sustainable development of the catchment areas from an integrated risk management 

perspective and development of ecological potential. The procedure is an institutionalised, 

integrated collaboration between several professional disciplines (water management, 

forestry, alpine agriculture, industry, tourism, civil defence, regional planning, conservation 

 horizontal collaboration) and various administrative levels (communities, districts, 

provincial government  vertical collaboration) as formulated by Zischg (2010). 
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DEFINITION OF CATCHMENT AREA PLAN 
 

A ―Management Plan for the Catchment Area of Mountain Streams identifies the 

required action for the prevention of hydrogeological risks, improvement of flood control and 

achievement of good water conditions within the spirit of the EU Water Framework Directive 

and the Autonomous Province of Bolzano – South Tyrol water use plan. 

The management plan identifies the multi-sectoral objectives for catchment area 

management and possible solutions to problems. These are implemented by existing 

administrative and planning processes. It is an important component of integrated catchment 

area management and preventative risk management. This focuses on the objectives of 

sustainability and is performed within the context of a continuous planning cycle with 

implementation and evaluation phases. 

The catchment area plan includes: 

 

(1) analyses of existing conditions in different areas such as land use, natural hazards, 

water management, and ecology 

(2) the catchment area-specific and multi-sector guidelines or development objectives 

(3) a list action fields and possible measures for the achievement of development 

objectives, with schedules for their implementation. 

 

 

STAGES IN THE PREPARATION OF CATCHMENT 

MANAGEMENT PLANS 
 

The development procedure for the catchment area plan is divided into six phases as 

shown in Figure 1. The first step is initiation. This phase can either be triggered by the 

provincial agencies or local institutions. Phase A – ―initiation‖ – is coordinated entirely by the 

institution that initiates preparation of the catchment area plan. It convenes a steering group 

that is responsible for strategic project management. This group decides whether it will 

commission an individual or company for support work or operative project management. In 

the initiation phase, the system to be studied, study framework and project objectives are 

defined. The steering group draws up the objectives for the planning process and defines the 

level of detail of the sectoral analyses of Phase B. Communications and the invitation of 

participating stakeholders and interest groups also fall within the steering group‘s remit. The 

distribution of information to relevant interest groups and institutions also begins in this 

phase. 

The sectoral analyses of natural hazards, spatial planning, water management, 

agriculture, forestry and ecology are conducted in the second phase (Phase B). In each of 

these work packages, existing conditions in the project area are described and analysed, 

trends for current and future development are shown together with sectoral deficits and 

potentials, sectoral target and reference states are defined and actions needed for achievement 

of this target state are derived. A package of possible solutions for each thematic field is then 

prepared with the aim of achieving the reference state. 

The third phase (Phase C) comprises the interdisciplinary overlay of the sectoral 

analyses, adjustment of possible sectoral target conflicts, and the formulation of 
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multidisciplinary and catchment area-specific targets. With the participation of 

representatives, stakeholders and experts from each of the professional fields, water-specific, 

integrated guidelines that weight the various sectoral objectives and combine them into a 

common package of development objectives, are compiled on the basis of sectoral 

development objectives, a recognised lack of activity and the consideration of existing 

administrative, financial or other restrictions. The synergies derived from coordinating 

development objectives across multiple disciplines are demonstrated in this phase. Once the 

common guidelines have been prepared, indicators used to assess results and specifications 

used to rank action areas are shown. The networking and guideline preparation of Phase C 

make it the most important phase, particularly when the professional analyses are carried out 

with strict sectoral separation. The steering group expert can be provided by the appointed 

project management team, provided that it has appropriate professional and interdisciplinary 

expertise at its disposal, or by individual experts within the working group. 

 

 

Figure 1. Scheme for the elaboration of the integrated catchment management plans. 
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In the fourth phase (Phase D), a list of possible action fields is prepared that draws from 

all disciplines. The action fields are tested superficially as regards their feasibility, 

practicability, financial viability and impact and ranked according to their contribution to the 

achievement of the guideline objectives. A monitoring plan with indicators for the evaluation 

of the achievement of objectives is prepared in this phase. Phase D is conducted by an expert 

official with experience in participatory decision-making processes and facilitation of work 

groups. 

Drawing on all disciplines, the list of action fields shows opportunities for achievement 

of the objectives established in the guidelines, and forms the basis for drawing up or 

adjustment of multi-year plans that are binding upon sectors and agencies. In the process, the 

list of the guidelines and measures are incorporated into the discipline plans. The planning 

and implementation of the measures (Phase E) are carried out within the framework of 

sectoral administrative work, but coordinated through the catchment area plan. Phase E is 

performed within the context of each individual stakeholder's working programme and 

legislative context. 

Once a defined time period has expired, a results check (Phase F) is performed. The 

results of this evaluation will either cause an adjustment of the management plan to be 

triggered, or if all objectives have been achieved, cause the project to be closed. This phase is 

carried out by the steering group. 

 

 

Integration into Existing Administrative Procedures 
 

Every work package that is carried out for the purpose of preparing the catchment area 

plan builds upon existing frameworks and studies. It is coordinated with other projects that 

may be running in parallel. Ideally, the preparation of the management plan is initiated upon 

the completion of hazard zone plans for the corresponding communities or upon the 

commencement of planning for any important protection structures or management plans. If 

this is not the case, then the management plan can establish the necessary basis for hazard 

zone planning or design of protection structures, such as hazard assessment for hazard zone 

planning or system analyses for fundamental policy rulings. In special cases, the catchment 

area plan can also be initiated to serve as a platform to overcome existing conflicts of interest 

or usage in water management. 

 

 

Involvement of Stakeholders 
 

Stakeholders or interest groups are directly or indirectly involved in the preparation of 

management plans for the catchment area of mountain streams. The aim is for these to reach 

compliance with statutory provisions and guidelines, the avoidance of political resistance, 

avoidance, or resolution of interest and use conflicts, public acceptance of decisions taken, 

support for the acceptance of actions, exploitation of local knowledge, encouragement of 

awareness for integrated and multi-sectoral planning processes and sustainable management, 

initiation of discussion, communication and learning processes, encouragement of 

identification with the local natural environment and promotion of individual responsibility in 

risk management. 
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In general, a distinction can be made between the following types of entities (Hostmann 

et al. 2005): 

 

 Project management, steering committee and project team 

 Entities within the administration 

 Entities outside the administration 

 

The steering group, the project management and the project team are responsible for 

drawing up the plan. Professionals from the administration, associations, and the private 

sector may belong to this group. In addition to the project team, the professional departments 

of regional or local authorities are important. They usually decide upon financing and 

implementation. Among entities outside the administration are individuals or organisations 

directly affected by the project, interest groups and the general public. A detailed analysis of 

entities and affected parties outside the administration is important in order to counter interest 

conflicts and coordination problems early in the planning process (Ridder et al. 2005). 

Integrated catchment area planning requires interdisciplinary cooperation between the 

following interests: 

 

 Natural hazards management 

 Water resources management 

 Land use management 

 Environmental protection 

 Agriculture 

 Forestry 

 Fishery and hunting 

 

The influence potential is estimated on the basis of the entity‘s opportunities to influence 

the project. This can be made either on the basis of statutory conditions, social and political 

networks or deep local knowledge. The degree of impact indicates how strongly the entity's 

interests are affected by the project. The project may either compromise the interests of 

individual entities (negative impact) or may lead to the solution of the entity‘s problems 

(positive impact). Early and regular distribution of information about the project and the 

planning process to the entities is indispensable. This could consist of an exhibition and/or 

existing information channels in the area may be suitable. Participation in the planning 

process is dependent upon entity type. During the preparation of guidelines and resolution of 

conflicts, the most important stakeholders should be included in the form of working groups. 

Strongly affected stakeholders should be included at an early stage in order to avoid potential 

conflicts. Interest groups and the wider public can be included in hearings on a case-by-case 

basis. A combination of various forms of involvement is by far the best option. 

In terms of timing, the inclusion at an early project phase of those directly affected with 

possible material impacts or limitations of use is necessary in order to recognise the most 

important objective and interest conflicts from the outset. These groups of stakeholders 

should be represented in the working group directly or through their representatives. To 

provide a counterbalance for these groups of materially and legally directly-affected persons, 

representatives of local recreation or sport groups (e.g. alpine club, fisherman‘s association, 
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jogging club, etc.) must be included without fail. In order to include the general public, 

information about project preparation must be distributed early. With existing and known use 

conflicts, representatives of the conflicting parties are included at an early stage. The planning 

process usually lasts three years. The involvement of the stakeholders is made in workshops 

or in round table discussions or in forums. 

 

 

Phase A – Initiation 
 

This phase comprises the preparatory work for creation of the management plan. Usually, 

this is carried out by the institution that initiates preparation of the plan. In the process, the 

impetus for the project is documented and the preliminary problem and emphasis in the 

preparation of the management plan. The result of this phase is the delimitation of the 

planning framework, definition of emphases and objectives of plan preparation, determination 

of the scope of work and compilation of the most important fundamentals and databases. This 

creates the requirements and basic conditions for the sectoral analyses. 

The system of mountain catchment areas to be studied must be spatially delimited. 

Normally, the study area will coincide with an individual catchment area. This delimitation is 

most easily achieved using the functional catchment areas in accordance with the water use 

plan. These include the hydrological catchment areas of torrents and the impact area of torrent 

processes. Depending upon the existence of a river basin plan or if a river basin plan is being 

planned or is in preparation, the boundary of the management plan for the catchment area of 

mountain streams is matched to the study boundary of the river basin plan. If required, the 

spatial delimitation of the plan preparation area can also show orders of magnitude different 

from the functional catchment areas such as small deviations from administrative boundaries 

in the case of forestry stations. 

Alongside the overall objectives for sustainable development of catchment areas of 

mountain streams as described in the introduction, the catchment-specific objectives for the 

planning procedure are defined. These objectives should not be confused with the catchment-

specific development objectives compiled in the guidelines, but serve in the delimitation of 

the study framework. These objectives apply to the plan preparation and provide the 

initiators‘ emphases in drawing up the plan, such as the targeted level of detail, the maximum 

available budget for plan preparation, the schedule, or setting of professional priorities. It 

allows the professional analyses to be more target-directed. Ideally, the aims are formulated 

as concretely as possible. The defined objectives for plan preparation form the basis for the 

delimitation of the scope definition. It must be pointed out explicitly that this step must be 

carried out individually for each area and that this step is an indispensable basis for both the 

drawing up and success of the management plan. With their participation, the specific 

requirements of different administrations and bodies can be incorporated during this step. 

 

 

Phase B – Sectoral Analyses 
 

This phase comprises drawing up the analyses from the different disciplines defined in 

the study framework. Firstly, the current situation is analysed for each work package and 

current development trends in the catchment areas are identified. Subsequently, an ideal target 
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or reference state is defined from a purely professional viewpoint without consideration of 

financial, legal or similar restrictions. The potential for improvement and any drawbacks 

found are based on the current conditions and the target state and action fields or possible 

measures for achievement of the target state are formulated. 

 

 

Work Package "Natural Hazards Assessment" 
 

The hazards work package is carried out in accordance with the guidelines of the 

Autonomous Province of Bolzano – South Tyrol for hazard area planning (BUWAL 1998, 

Autonome Provinz Bozen Südtirol 2005). In addition, those points that are relevant for action 

planning and possible target conflicts with the other work packages are studied in greater 

detail. Thus, for example, drift wood generation and transport is relevant for flood water but 

also for forestry action planning and ecology. 

If available, this work package shall incorporate existing hazard zone plans into the 

catchment area plan. If unavailable, studies for hazard assessment can be carried out within 

the framework of catchment area plan creation and thus provide the basis for the development 

of legally binding hazard zone plans. Hazard assessment takes place in accordance with the 

guidelines for hazard zone planning. Additional emphases are the analysis of sediment budget 

and the definitions of hazard scenarios for a return period of 30, 100 and 300 years. 

Afterwards, the trends for the future development of the catchment area are highlighted: 

 

 Sensitivity of the catchment area with respect to the impact of climate change. These 

could be due to climate-based changes in the hydrological regime, glacier shrinkage, 

permafrost degradation 

 Identification of critical forest areas in which the hazard situation may change with a 

reduction in the protection function of the forest 

 Identification of key protection structures where a failure may significantly change 

the hazard situation 

 

Knowing the actual situation and the development trends, the objectives for the future 

development of the catchment area could be formulated from a sectoral viewpoint: 

 

 Identification of endangered settlement areas which have a risk of flooding 

 Formulation of sectoral guidelines for risk situation improvement, highlighting which 

problem areas have the highest priority 

 Identification of potential damage to affected persons downstream, including those 

outside the catchment area. This stresses the importance of water retention within the 

catchment area 

 

This leads to the formulation of action fields and possible measures: 

 

 Identification of potential retention space 

 Preparation of a list of possible measures for elimination of the identified problems 



Participative Planning Processes in Flood Risk Management … 53 

 Identification of possible target conflicts with other professional disciplines and of 

synergies  

 Identification of indicators for monitoring the implementation of the measures and 

for measuring the achievement of the development objectives 

 Advice for multi-sector actions such as driftwood problems 

 

In contrast to the guidelines for the preparation of hazard zone plans, it is important for 

the creation of catchment area plans and, above all, for the prioritisation of protection 

measures, that the intensity maps for the 30, 100 and 300 recurrence periods are drawn up as 

final results and not as intermediate products. 

 

Work Package "Land Use" 

The legal relationships and ownership, water rights and other legal determinations 

concerning conservation, landscape protection, and land use are described in the ―Land use‖ 

work package. Spatial planning analyses and analyses of the economic activities are carried 

out; areas to be protected from natural hazards are also defined. In addition, the most 

important recreation zones are described, current and historical land use is described and 

compared. Resources and use potentials for tourism and recreation are identified. In addition 

to the description of current conditions and area-specific problems, the result of this work 

package is a sectoral development objective, guidelines for future development and 

improvement of sustainability, and the identification of sectoral action areas for the 

achievement of development objectives defined in the guidelines. 

Analysis of legal relationships: 

 

 Ownership of the land parcels in the study area 

 Areas of public ownership, water conservation areas 

 Legal determinations concerning conservation and landscape protection, hunting and 

fishing 

 Grazing rights, forest use rights, other use rights 

 

Spatial planning analysis: 

 

 Delimitation of areas to be protected from natural hazards 

 Spatial planning analysis and planning tools 

 Analysis of economic activity 

 Tourism and recreation areas 

 Description of the most important infrastructures 

 Conflicts in the use of natural resources 

 Description of area development to include the most important trends and assessment 

of sustainability 

 Comparison between historical and current land use 

 Resources and use potential for tourism and recreation 

 Identification of values to be protected 
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Summarising analyses: 

 

 Drawing up and representation of cause and effect relationships, strengths, deficits, 

potential and restraints 

 Definition of sectoral target states 

 

Formulation of the sectoral guidelines: 

 

 Formulation of the development objectives and sectoral guidelines for spatial 

planning development with respect to natural hazards and sustainable development 

 

Action fields and possible measures for the achievement of development objectives: 

 

 Preparation of an action list based on the identified deficits 

 Identification of possible target conflicts and synergies with other planning 

disciplines 

 Estimation of the effect of the measures and their costs 

 Identification of indicators for measurement of results following implementation of 

the measures 

 

Work Package "Water Management" 

The entire water management in the catchment area is analysed and described in the 

―Water management‖ work package. In the process, the problem areas and potentials are 

identified and the action needed for sustainable use of water resources is described.. 

Analysis of the characteristics of the waters and the catchment area including water 

morphology, barriers for fishes along the water courses, and ecological linkage with the 

surrounding territory is made according to the following guidelines: 

 

 Analysis of water use including concessions for drinking water, agriculture, power 

generation, artificial snowmaking, other uses 

 Determination and estimation of significant water withdrawals for various purposes 

including seasonal variations, total annual requirement, and peak requirement 

 Index of water conservation areas 

 Determination and estimation of the impacts of significant flow regulation - 

including water transfer and diversion - on the hydrologic regime and water balances 

 Review of the effects of human activity on the condition of surface waters and 

groundwater 

 Examination of land-use structures, including determination of the largest settlement, 

industrial and agricultural areas, and where relevant, fishery areas and forests 

 Analysis of residual water flows 

 

Analysis of the naturally available water supply: 

 

 Analysis of the monthly natural water supply for average and dry periods in the 

individual catchment areas within the planning boundary 
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Analysis of development trends: 

 

 Forecast of future water needs and future water supply, taking climate change into 

consideration 

 Determination of significant morphological changes in bodies of water 

 

Summarising analyses: 

 

 Comparison between water use and water supply, identification of deficits and 

potential 

 Analysis of residual flow problems 

 Identification of problem areas and deficits from a water management perspective 

 Drawing up and representation of cause and effect relationships, strengths, deficits, 

potential and restraints 

 Definition of target and reference states 

 

Formulation of the sectoral guidelines: 

 

 Formulation of sectoral development objectives and guidelines for improvement of 

sustainability in water use 

 

Action fields and possible measures for the achievement of development objectives: 

 

 Preparation of an action list based on the identified deficits 

 Estimation of the effect of the measures and their costs 

 Identification of possible target conflicts with other planning disciplines 

 Definition of programmes for monitoring the condition of surface waters, including 

volume, water level, flow rate, ecological and chemical condition, and ecological 

potential 

 Identification of indicators for measurement of results following implementation of 

the measures 

 

Work Package "Agriculture and Forestry" 

Agriculture and forestry in the catchment area are analysed and described with respect to 

synergies and conflicts with natural hazard prevention and land-use in the ―Agriculture and 

Forestry work‖ package. Here, cultivation of farmland also includes use of pastures and 

meadows. In the process, development objectives for the sector are compiled and, based on 

them; the most important problem areas are identified and delimited. Those action areas and 

possible measures that make achievement of the development objectives most probable are 

also represented and ranked. These also show the need for action in forest management and 

adjustment of certain use types to the requirements of hazard prevention and sustainable 

development. Work is done at the reference level in the agriculture and forestry work 

package. 
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Analysis of actual agricultural practice: 

 

 Analysis of agriculture in the project area 

 Representation of overused land or discontinued and fallow ground that has relevant 

influence over the natural hazard situation in the catchment area  

 Delimitation of the most important areas not covered by forests in which natural 

hazard processes begin that are relevant for settlement areas 

 Delimitation of the most important agricultural land with high relevance for surface 

runoff or for nitrate contribution 

 

Analysis of deficits and potentials: 

 

 Identification of agricultural areas to be protected or preserved in the catchment area 

 Identification of the areas showing signs of re-growth as a result of discontinued use 

having negative consequences for the natural hazard situation (erosion, snow gliding, 

surface runoff) 

 Identification of liquid manure, herbicide and pesticide residue entry into the waters 

 Identification of possible problems in the accommodation of wastewater from 

agricultural use  

 Identification of the possible effects of forest pasturing and grazing of steep slopes 

on ground compaction, segregation of natural species communities, changes in root 

penetration and soil properties, and consequent impact on erosion processes and 

surface landslides  

 Identification of possibly critical damage to agricultural infrastructure facilities by 

natural hazards 

 

Analysis of silviculture: 

 

 Delimitation and adjustment of protected forest areas  

 Analysis of forest types 

 Representation of possible threats to forests resulting in the reduction of protection 

functions (storms, fire, beetle infestations, landslides, etc.) 

 Analysis of forest-pasture excretions and control in the protection forest 

 Representation of channel sections with a large volume of unmanaged timber that 

could lead to downstream damming 

 

Analysis of deficits and potentials: 

 

 Delimitation of forest areas and locations where the forestry operations could 

influence the water storage capacity of the ground and thus permit flood water 

retention 

 Delimitation of forest areas that do not completely fulfil their protection function by 

evaluation of existing data, such as protection forest reference maps, forest 

classification, aerial images LIDAR surface modelling and spot surveys of the 

terrain. 



Participative Planning Processes in Flood Risk Management … 57 

Formulation of the sectoral guidelines: 

 

 Definition of requirements profiles and target structures in forest areas with action 

needs 

 Formulation of sectoral guidelines for improvement of sustainability in agriculture 

and forestry and structures that represent the target state  

 

Action fields and possible measures for the achievement of development objectives: 

 

 Derivation of a list of action areas and possible measures for improvement of the 

represented deficits in the delimited critical agricultural and forestry areas 

 Ranking of possible measures according to urgency corresponding to protection 

requirements 

 Identification of possible conflicts in objectives with other professional disciplines 

 Estimation of the effects of the measures 

 Identification of indicators for measurement of results following implementation of 

the measures 

 

Work Package "Ecology" 

The current condition of the ecosystem in the catchment area with respect to conflicts 

with natural hazard prevention and other economic uses are analysed and described in the 

ecology work package. In the process, possible problem areas and potentials are identified 

together with action needs for the adaptation of certain types of use to the requirements for 

achievement of an acceptable ecological state in the catchment area. In the process, those 

measures that permit the best possible elimination of identified deficits and the best possible 

restoration of natural conditions are identified and ranked. 

Analysis of terrestrial ecology: 

 

 Survey of legally protected areas (biotype, landscape conservation areas, wildlife 

parks, etc.) 

 Analysis and review of management plans in the conservation areas 

 Identification of the most important animal species, and their most important habitats 

(e.g. capercaillie habitat, birds, game preserves 

 Identification of the most important animal species that are water-dependent, and 

water-dependent bird species with an indicator function for water specific issues 

 Identification of protected animal and plant species living in the catchment area 

 Identification of ecologically valuable wetland habitat 

 Identification of neophyte occurrence (e.g. colonisation of stream courses by invasive 

shrubs and knotweed plants) 

 Analysis of bank vegetation conditions in alpine mountains streams, terrestrial gravel 

bars, silted-up areas, etc. 

 Identification and analysis of the most important floodplain areas, riparian forests 

and other elements of the cultural landscape with connectivity functions 
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Analysis of deficits and potentials in terrestrial ecology: 

 

 Identification of landscape units worthy of protection 

 Analysis of the effects of water courses in culverts on usability / accessibility / and 

ability of animals to pass through 

 Identification of the most important conflicts with economic uses (agriculture and 

forestry, power generation, water management) 

 Effects of colonisation by an invasive species on the stability of bank slopes  

 Effects of colonisation by invasive species up upon fauna  

 Identification of possible conflicts between protection forest management and 

ecology. The requirement profile with respect to natural hazards in forest 

management does not always correspond to the habitat needs of the capercaillie.  

 Identification of the most important deficits and potential in the ecological 

networking of habitats (Alpine Convention Strategy). 

 Identification of possible upgrades of ecologically valuable landscape units and 

habitats such as floodplain forests and wetlands habitat. 

 

Analysis of aquatic ecology: 

 

 Evaluation of the closeness to natural conditions of flowing waters and their habitat 

impairments such as the capacity for fish passage, variability of the water level 

width, composition of the streambed, composition of the slope base, width and 

condition of the bank area  

 Evaluation of the naturalness of the flow regime 

 Evaluation of the residual water problem 

 Analysis of water quality 

 Fish inventory survey 

 Condition survey of macrozoobenthos (soil fauna, invertebrate riverbed life form) 

 Possible analysis of aquatic neophytes  

 Possible analysis of invasive crab species that threaten native species  

 Red list of fish, cyclostomes, amphibians, etc. 

 

Analysis of deficits and potentials in aquatic ecology: 

 

 Comparison between reference state and current condition 

 Analysis of impacts on the affected ecological aspects (changes in stream 

morphology, hydrology, networking, etc.) in the course of water protection 

management measures and determination of the best investigation methods in the 

planning process of new protection structures 

 Identification of deficits arising from energy industry use: Residual water levels / 

sections (arising from water diversion), spate/deficit problems and the effect of water 

use for electricity generation on the water temperature of mountain streams  

 Comparison between water use and water supply, identification of deficits from an 

ecological perspective 
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Summarising analyses of terrestrial and aquatic ecology: 

 

 Drawing up and representation of cause and effect relationships, strengths, deficits, 

potential and restraints 

 Definition of target and reference states 

 

Formulation of the sectoral guidelines: 

 

 Formulation of sectoral guidelines for improvement of the ecology in the catchment 

area 

 

Action fields and possible measures for the achievement of development objectives: 

 

 Derivation of a catalogue of action areas and possible measures for improvement of 

the represented deficits and the use of identified potentials 

 Identification of possible conflicts in objectives with other professional disciplines 

 Estimation of the effects of the measures 

 Identification of indicators for measurement of results following implementation of 

the measures 

 

 

Phase C: Interdisciplinary Analyses and Formulation of 

Development Guidelines 
 

After the sectoral analyses and the preparation of the sectoral development objectives as 

well as the definition of action fields and possible measures for the achievement of these 

development objectives from a sectoral point of view, a multi-disciplinary set of development 

objectives is defined that describes the desired development of the catchment area. This 

represents the ideal state from the perspective of the professional working groups without 

consideration of restrictions and other framework conditions. In this step, the sectoral 

objectives worked out by the individual experts are compared and conflicts are identified and 

adjusted in the working group of the experts. Afterwards, the proposed development 

objectives are presented as a draft of development guidelines to the extended working group 

in round tables and forums in which all relevant stakeholders are taking part. The draft of 

development guidelines is then discussed intensively. This is the crucial phase in the planning 

process because in this phase all conflicts with economic interests arise, restrictions due to 

local frameworks are identified, or the acceptability or opposition against the formulated 

"ideal" development objectives becomes evident. In this discussion and negotiation phase, the 

proposed development objectives are adjusted to the local restrictions with the help of the 

forum made up of all involved stakeholders. The development guidelines adjusted during the 

round tables define the coordinated objectives for future development, define the 

requirements for drawing up measures for the achievement of the goals and explicitly 

demonstrate the synergy effects of coordinated and integrated catchment management. The 
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development guidelines form the basis for drawing up the action fields and possible measures 

for achievement of the objectives in the following project phase. Both strong expertise in a 

multi-disciplinary planning process and so called soft skills are necessary qualities of the 

expert who is moderating this phase of formulating the development guidelines. Sufficient 

time must be made available for this process of conflict adjustment, consensus finding, 

objective weighting and objective definition. 

In a second step, measurement criteria or indicators for monitoring the implementation of 

the measures and for the results check are defined for each development objective. Only the 

definition of indicators for each of the individual objectives permits objective evaluation of 

different variants of the measures and combinations of measures. Examples of such indicators 

are given by Hostmann et al. (2005). 

In the final part of the guidelines, requirements for ranking of action areas and possible 

measures can be formulated. Depending on the current problem status, established deficits, 

unexploited potential or the current planning needs, different requirements for ranking of 

measures within each catchment area plan can be determined to achieve jointly defined 

objectives. These requirements are compiled jointly in the multidisciplinary stakeholder 

working group and form the basis for selection of action fields and possible measures from 

different variants.  

Ideally, the guidelines for ranking should correspond as far as possible to the selected 

objective achievement indicators. With the matching of objective achievement indicators and 

guidelines for ranking, the latter may be carried out semi-quantitatively, allowing an estimate 

of optimisation to be calculated.  

 

 

Phase D: Action Fields and Measures 
 

A management plan for the catchment area of mountain streams should contain a more 

effective and objective-oriented ranking of treatment areas, action fields, problem solution 

tasks and possible measures for the improvement of existing conditions in the direction of the 

target state, together with ranking of protective management measures on the surface in the 

catchment area, for example in forests, pastures, meadows and other unplanted areas. 

The primary concerns of Phase D ―Action fields and measures‖ are the identification of 

action fields, of problem-solution tasks and of possible measures for the achievement of the 

development objectives as defined in the guidelines. Action fields describe the framework for 

drawing up detailed projects for example the construction of flood protection measures, or for 

matching of existing planning tools to the development guidelines of the catchment area plan. 

The identified action fields represent rough solutions to a specific problem with a rough 

estimate of the costs and effects of the particular initiative but do not represent detailed 

planning. 

Another purpose of this phase is a multi-sectoral evaluation of different versions of 

sectoral measures, the determination of the synergy effects of coordinated catchment area 

management and the selection of the highest priority and most effective combinations of 

measures. The highest priority measures are those that most closely correspond to the defined 

objectives and defined requirements for ranking in the guidelines. 

The ranking of measures for risk reduction most likely plays the main role in the 

management plan for catchment areas of mountain streams. In the process, the risks for 
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individual hazard processes are calculated and compared. Since both the effectiveness and the 

costs of the possible measures proposed in the individual work packages are not known in 

detail, a detailed cost-effectiveness or cost-benefit analysis can only be partly executed. A 

detailed cost-benefit investigation should, however, take place within the framework of 

sectoral administrative activity in the planning of concrete projects. However, a ranking of 

problem areas by scale of expected damage or largest annual risk (deaths/year or monetary 

loss/year) can take place within the framework of preparation of the management plan for 

catchment areas of mountain streams. Ranking each of the sub-catchment areas based on the 

amount of calculated flood damage enables the need of action for risk reduction to be 

weighted. 

Depending on the planning goals (Phase A – Initiation), a higher level of detail can be 

selected for individual catchment area plans, allowing ranking to be carried out at a high level 

of detail. With smaller catchment areas and existing detailed projects, the effectiveness of 

identified measures can be evaluated according to their contribution to risk reduction and 

measures or measure packages with the best cost-benefit ratio can be selected. 

The effectiveness of individual measures or packages as a contribution to initial risk 

reduction can be represented by the following illustration. These forms of representation also 

allow comparison of the cost-efficiency of different measures and the remaining residual 

risks. 

Frequently, not only technical and economic factors play a role in the decision measures 

but also issues such as statutory requirements, proportionality, acceptance, and ecological 

compatibility. However, systematic inclusion of such issues and particularly their evaluation 

is usually difficult because of the absence of methods and basic data and enforcement is not 

always assured. Therefore, transparency is very important here, particularly if the measures 

proposed are still in need of modification because of "soft" factors. The following questions 

must be answered: 

 

 Can the statutory requirements be satisfied? 

 Will good water conditions be restored? 

 Will the selected measure be accepted by the affected population? 

 Will the selected measure be accepted by political decision-makers? 

 Is the measure justifiable on ecological grounds? 

 Does the measure contradict other objectives of spatial planning that should be given 

more weight under certain circumstances? 

 Will the functionality of an infrastructure element (e.g. availability of a traffic route) 

be strongly impaired by the measure? 

 Are conservation and landscape protection concerns taken into account? 

 Does the measure contribute to sustainable development? 

 

For this reason, absolute alignment of planning measures with the objectives defined in 

the preceding guideline preparation phase is required. The question of which measures or 

combinations of measures best correspond to the guidelines must be addressed. In this 

process, the most important objective achievement indicators defined in the guidelines can 

represent an aid in a semi-quantitative evaluation of the effectiveness of different action areas 

or possible measures. 
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For example, multi-criteria decision support systems can be an aid in the optimisation and 

ranking of multidisciplinary action areas and possible measures (Hostmann 2005). Since high 

value is placed upon the participation of stakeholders in the ranking of priorities during 

preparation of catchment area plans, participatory determination of priorities is preferable to 

the use of computer-aided systems. Acceptance of jointly-negotiated solutions is generally 

greater than for expert and computer-aided decisions. 

Measures that have a negative impact should the discarded or modified as necessary. For 

example, retention basins can affect the passage of fish or their effect can make already 

implemented management measures unnecessary due to redundancy effects. A conflict 

analysis presented in the form of a simple table can give an overview of any overlaps and 

conflicts when planning measures. 

Participation of stakeholders and the institutions that finance and implement the measures 

is indispensable in this phase. The weighting of measures based on their level of fulfillment of 

objective guidelines can also occur without an objective and quantitative basis. A 

collaborative and participative balancing of interests and adaptation to existing financial 

reserves are absolutely necessary for a joint, coordinated implementation of the selected 

measures. For example, satisfaction of some statutory provisions takes precedence over 

others. 

The possible contribution to regional development should also not be ignored. A 

professionally demanding management plan for mountain watersheds, prepared with 

participation of different stakeholders, provides a valuable contribution to the following 

aspects of regional development: 

 

 It can make a contribution to the sustainable development of an area (Gothenburg 

Strategy, Agenda 21) 

 It can serve in balancing interest conflicts and avoidance of social conflicts 

 Preparation of the plan is demanding. In the process, the appointed experts are 

required to satisfy high demands with regard to knowledge used and implemented. In 

addition, they are required to work in an interdisciplinary team. All of this increases 

the competitiveness of the region in dealing with complexity and in rising innovation 

capacity (Lisbon Strategy). 

 The collaboration of entities from different sectors (horizontal collaboration) and 

different administrative levels (vertical collaboration) increases readiness and 

expertise for collaborative planning. This makes a contribution to establishing good 

governance practices. 

 

In connection with the preparation of a list of action fields, a monitoring concept based 

upon the objective achievement indicators defined in the guidelines is worked out that 

observes and controls the implementation of the individual action areas over the selected time 

period. During this phase, target values must be assigned to the objective achievement 

indicators selected in the guidelines that allow success of individual sectoral measures and the 

sum of all measures to be judged. Furthermore, one or more time periods must be established 

following which evaluation of the success or partial success can take place. The time periods 

are preferably aligned with the timing requirements of the multiyear plans in which the 
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implementation of possible measures for achievement of all development objectives is 

planned in detail. 

 

 

Figure 2. Example of a priority setting between two different measures by means of selected indicators. 

 

Phase E: Implementation 
 

In phase E ―Implementation‖, the selected measures are implemented. The action fields 

to be implemented and possible measures for the achievement of development goals are 

distributed to the individual people on the basis of their areas of responsibility and a 

coordinated schedule is created. Only then are detailed projects initiated at a detailed level, 

examined and implemented or incorporated into existing measure planning (e.g. multi-year 

plans of administrative authorities, and business plans). This step is carried out by the 

responsible entities and is, strictly speaking, no longer part of the catchment area plan. 

In this phase, financing of multidisciplinary implementation of measures should be 

discussed as necessary. 

 

 

Phase F: Results Check and Evaluation 
 

The planning process usually lasts between one to three years. The implementation phase 

lasts much longer, depending on the type of measures to implement. Once a defined time 

period has expired, a results check is performed. The results of this evaluation will either 

cause an adjustment of the management plan to be triggered or, if all objectives have been 

achieved, cause the project to be closed. 
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CONCLUSION 
 

Up till 2011, the procedure presented in this chapter has been followed in seven planning 

processes in different areas. The early involvement of the stakeholders in the planning process 

of integrated watershed management offers huge benefits and advantages. First of all, it is 

possible to avoid opposition against measures that arise often after the publication of the 

results of a long planning period behind closed doors. The discussions and negotiations 

between the stakeholders during the round table sessions are helpful for addressing target 

conflicts in defining the future development of the catchment area. With this, the forum 

making up the round table of stakeholders extends the disciplinary knowledge from the 

experts; local knowledge can be considered strictly in the planning process. In spite of 

conventional expert-driven flood risk management, the proposed procedure supports finding 

holistic approaches for solving complex problems as often exist in alpine catchments and 

watersheds. Thus, the interdisciplinary discussions resulted in every case to design measures 

that have functionality for multiple purposes, e.g. hydraulic engineering measures could be 

designed in a way that they have functionality for recreation within urbanized areas and also 

offers the possibility to ameliorate their functionality as habitats for endangered species. The 

forum supports the identification and strict use of synergies of coordinating all planning 

measures in watershed management and in finding win-win solutions for conflicting parties. 

The coordinated actions of different disciplines could save a lot of public funds. The extended 

information of the wider public with periodic updates of the status of the planning process 

facilitates the risk dialogue (PLANALP 2010) and supports the rising awareness of the local 

authorities and of the local actors for their contributions in shaping the landscape. The 

information in the local media engaged some stakeholders for actions in environmental 

protection issues or specific measures. Thus, the procedure might increase awareness of, 

interest in, and knowledge about issues concerning the spatial development of catchment 

areas among the general public (Höppner et al. 2010). By experience, the forums and round 

tables act as local opportunities for facilitating the exchange and networking between 

stakeholders, authorities, municipal authorities and experts and do last beyond the planning 

phase. But, a successful implementation of the proposed procedure requires open-minded 

authorities, willing to listen and consider advice and remarks from different stakeholders, 

willing to work in an interdisciplinary field, and to coordinate their own actions with others, 

and especially having a long-term planning horizon. The people must have experience and 

skills in guiding working groups of different kind of stakeholders and in leading conflict 

solving procedures. Nevertheless, an early involvement of stakeholders in flood risk and 

watershed management is a good way to follow. This will improve the governance in 

watershed management and in flood risk management. 

 

 

ACKNOWLEDGMENT 
 

The author greatly appreciates the comments and suggestions of Colin Clark on an earlier 

draft of this manuscript. 

 

 



Participative Planning Processes in Flood Risk Management … 65 

 

 

 

REFERENCES 
 

Autonome Provinz Bozen – Südtirol, 2005. Richtlinien für die Erstellung von 

Gefahrenzonenplänen und zur Klassifizierung des spezifischen Risikos. Bolzano/Bozen, 

Italy.  

Höppner, C., Buchecker, M., and Bründl, M., 2010. Risk communication and natural hazards. 

Project report "CapHaz-Net Social capacity building for natural hazards". Birmensdorf, 

Switzerland. 

Hostmann, M. 2005. Decision Support for River Rehabilitation, Dissertation at the Swiss 

Federal Institute of Technology Zürich, Switzerland. 

Hostmann, M., Buchecker, M., Ejderyan, O., 2005. Wasserbauprojekte Gemeinsam Planen. 

Handbuch für die Partizipation und Entscheidungsfindung bei Wasserbauprojekten. 

Zürich, Switzerland. 

PLANALP, 2010. Integral natural hazard risk management: recommendations. Alpine 

Convention, Innsbruck, Austria. 

Ridder, D., Mostert, E., and Wolters, H.A., 2005. HarmoniCOP - Harmonising collaborative 

planning. Brussels, Belgium. 

Zischg, A., 2010. Transnational collaboration in natural hazards and risk management in the 

Alpine Space. In: G. Nota (ed.), Advances in Risk Management. 255-270. InTech 

publisher, Rijeka, Croatia. 

 


