
RESILIENCE TO FLOOD DISASTERS THROUGH ADAPTED 
SPATIAL PLANNING AND LAND USE MANAGEMENTB13

ABSTRACT
Flood protection is a critical issue worldwide, particularly in the Alpine region, due to soil sealing, altered drainage and frequent heavy rain-

fall events that disrupt the natural water balance. This is compounded by inappropriate land use, settlements, industry, and infrastructure. 

These developments lead to inadequate resilience to flood disasters, with economic and environmental consequences of soil loss, limited 

open water drainage and an increasing need for technical protection measures, making it more difficult to reconcile human needs and the 

environment. To manage flood risks effectively, a mix of grey, blue and green infrastructure must be available for preventive measures. The 

results of the INTERREG project CAMARO-D provide important insights into how these planning processes can be implemented. Scientific 

knowledge and practical know-how, combined with public participation in land management across local boundaries, improve resilience 

to flood disasters.
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INTRODUCTION
Recent studies indicate that the Alpine region is experiencing significant climatic changes, which have profound implications for its envi-

ronmental and socio-economic landscapes (Gobiet et al., 2014.). Living and economic areas are becoming increasingly vulnerable to natural 

disasters. For example, above-average temperature increases are accelerating glacier melt, while small, localised heavy rainfall events are 

increasing the risk of flooding (Schindelegger et al., 2022). This article examines the complex challenges of flood risk management and 

highlights the urgency of adapting spatial planning strategies.

In the context of escalating flood disasters, exacerbated by the socio-economic and cultural diversity of the region, there is an urgent need to 

rethink approaches to spatial planning and land use management (Mayer et al., 2022; Schindelegger et al., 2022). In order to reduce danger 

potentials, an interdisciplinary and holistic harmonization of spatial planning instruments beyond the local spatial units is required. This 

paper draws on the insights and methodologies developed under the CAMARO-D (Cooperating towards Advanced MAnagement ROutines 

for Land use impacts on the water regime in the Danube River Basin) project , an initiative aimed at steering stakeholders towards more 

effective and sustainable practices in water resource protection and flood risk mitigation (Mayer et al., 2019).

METHODS
This section examines the project's systematic approach to understanding the environmental challenges and land use practices present in 

the Danube catchment. 

A transnational GAP analysis (to identify strategic and operational gaps) and a SWOT analysis were carried out to identify the problems, 

needs and requirements of stakeholders and to define hot spots for flood and drinking water protection in the participating Danube coun-

tries. The process involved a detailed compilation of strategies to improve water management, flood risk prevention and adapted land use 

practices. The impact of these strategies was assessed, leading to the development of a common checklist based on the results of the gap 

analysis. This approach provided a unique combination of objective information from the literature with insights from the CAMARO-D 

expert team and stakeholder opinions. The results of the project have been essential in formulating effective Best Management Practices 

(BMPs) to address the challenges in agriculture, forestry, management and spatial planning, and to adapt them to the specific needs of the 

Danube River Basin (Mayer et al. 2019).

The success of the CAMARO-D project in improving flood resilience is due to the innovative approach of developing and implementing 

transnational sustainable land use management. For this purpose, Best Practice Management (BPM) tools have been developed. 
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Table 1 Overview of Best Practice Management , Source: Own representation

The specific aspects of environmental management have been grouped into three clusters (groundwater resources; torrents and small riv-

ers; rivers and accumulation lakes). Each cluster presented a unique set of environmental challenges and required a tailored approach to 

implementing best practice. The practices developed were not only environmentally beneficial, but also economically viable and socially 

acceptable, ensuring their long-term sustainability and effectiveness. The overlap between the three clusters is shown in Table 1. 

For the analysis, real gaps in land use planning were defined: Agriculture - Crop Management, Agriculture - Grassland Management, Forestry, 

Water Management, and Spatial Planning.

The BPMs provide practical solutions for resolving conflicts between different land uses or vegetation cover and the overarching objective 

of protecting water resources and flood prevention. They also show how protection against floods can be integrated into existing strategies 

and policies to create a more coherent and effective approach to environmental management.

A key feature of the CAMARO-D project's Best Practice Management was its emphasis on working with local communities, institutions and 

government authorities. This inclusive approach ensured that the practices developed were grounded in local realities and benefited from 

the insights and experiences of those most affected by environmental challenges. It also facilitated a sense of ownership and commitment 

among local stakeholders, which is essential for successful implementation and sustainability of the practices (Mayer et al., 2019). 

RESULTS AND DISCUSSION
CAMARO-D is a project with the aim of developing a conceptual approach to resilient flood risk management in the Danube region. To 

this end, (1) a Guidance for Sustainable Land Use Planning (GUIDR) and (2) a schematic representation of the decision-making processes 

in water management were developed.

Guidance for Sustainable Land Use Planning - Linking Land Use Planning with Water Management 

The GUIDR serves as a foundation, bridging the gap between land use planning and water management. It has been developed with the 

understanding that rivers and groundwater are vital not only to natural ecosystems, but also to human societies and economies. Recognising 

the historical and continuing dependence of civilisations on water bodies, the GUIDR addresses the wide range of services provided by 

these resources, from water supply and waste disposal to cultural and recreational enjoyment. 

A key aspect of the GUIDR is the development of a code of practice for transnational land use planning procedures. This code is a culmina-

tion of various environmental planning and management strategies, incorporating economic instruments and other techniques. It provides 

a framework for policymakers and practitioners to implement sustainable land use practices that are sensitive to the needs of both the 

environment and local communities. It demonstrates the interconnections and collaborative aspects required between different regions, 

stakeholders, and policy areas to achieve effective water management and planning (see Figure 1).
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Figure 1 Overall framework for integration of land use planning into transnational water policy and planning; Source: Mayer et al., 2019, p.27

Decision-making processes in the context of water management are complex. Figure 2 illustrates how various external factors and influences 

interact with direct water-related decisions.

The findings of the project offer valuable insights into the successful implementation of these planning procedures. The results indicate that 

a combination of scientific expertise, practical experience and broad public engagement in land management that transcends local borders 

can enhance resilience to flood disasters.

Despite progress in risk governance, particularly in the context of climate change and natural hazards, there are still significant gaps in both 

policy and practice. One of the main difficulties is translating high-level strategies and policies into effective action on the ground. A recur-

ring problem is the lack of coherence between EU and national policies and regional/local implementation as standardised procedures. This 

is the result of different approaches to risk management. In addition, there can be a disconnect between scientific research and its pragmatic 

implementation in policy-making, which hinders the development of evidence-based policies (Cattivelli, 2021).

Figure 2 Decision making affecting water (Modified from WWAP 2009). The ‘water box’, showing issues, decisions, and actions directly within the scope of water managers, and the con-

nection to influencing factors outside the “water box”; Source: Mayer et al., 2019, p.28
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CONCLUSIONS
The case studies and practical examples from the CAMARO-D project demonstrate the effectiveness of the methods in practice and serve as 

a blueprint for other regions dealing with the challenges of flood resilience and sustainable land use planning, and illustrate the potential for 

positive change through collaborative and integrated approaches. Ecological measures in flood protection management and the provision 

of open spaces are increasingly relevant. In this context, public participation, including the involvement and information of decision-makers 

at local and regional level from the very beginning of the planning process, is an important prerequisite (Mayer et al., 2022). A joint Mem-

orandum of Understanding was signed with decision-makers from the project partner countries as a step towards ongoing cooperation to 

implement the catchment based Land Use Development Plan (LUDP) at transnational and national levels.
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