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Abstract. Socio-economic development, public safety of local communities and environmental protection are 

the major pillars of the concept of sustainable development of rural areas in Europe. Land consolidation is a 

complex and time-consuming undertaking, which requires high expenditures, yet it plays an important role in the 

policy of sustainable and multi-functional development. The rapid climate change observed in recent years, 

resulting in a number of unusual weather conditions, has also had an effect on the directions of land 

consolidation development. Natural hazards (e.g., floods, fires, and landslides) are an inseparable element, which 

needs to be taken into account in the designing of rural space. Due to access to modern analytical technologies 

and the visualisation of information on a particular area, in combination with the procedure of land 

consolidation, we have a tool, which also allows us to implement activities in the field of crisis management, 

particularly at the stage of preventing a crisis, as well as at the stage associated with the restoration of the 

situation prevailing prior to the hazard occurrence (restoration of damages). The aim of the study is to present the 

role and significance of the procedure of land consolidation in supporting efforts to prepare for the occurrence of 

a crisis (inter alia the indication of the location of areas designated for flood protection investment projects in 

the land consolidation plan) as well as to remove its tragic consequences (inter alia the indication of the location 

of post-fire areas designated for reforestation in the land consolidation plan).  
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Introduction 

Land consolidation is one of the most important elements for helping to solve the structural 

problems in agriculture and agricultural production [1].  

The rapid socio-economic changes and the climate change observed in the recent years, as well as 

the access to modern technologies and innovative solutions are factors which have also had an effect 

on the directions of land consolidation development. Until now, the traditional consolidation 

procedure used to be targeted, in accordance with applicable laws, at increasing the profitability of 

Polish agriculture. However, the above-mentioned changes contributed to the transformation of land 

consolidations into a modern tool which is not only focused on the productivity of farms but also on, 

inter alia, improving the quality of life, searching for non-agricultural functions of rural areas, and 

ensuring the security of the local community [2].  

The aim of the study is to present the role and significance of the procedure of land consolidation 

in supporting efforts to prepare for the occurrence of a crisis (inter alia the indication of the location of 

areas designated for flood protection investment projects in the land consolidation plan) as well as to 

remove its tragic consequences (inter alia the indication of the location of post-fire areas designated 

for reforestation in the land consolidation plan).  

Crisis management in the system for security of rural area communities 

Before considering crisis management, it should be emphasised that it is an integral part of 

management per se, and that we are talking about management under pressure and at risk. It involves 

reducing tensions and preventing an escalation of adverse events or difficult situations, and restoration 

of the normal state or maintaining such a state despite the appearance of symptoms of a crisis. Each 

state, including Poland, considers maintaining a high security level through maintaining adequate 

preparedness for preventing any external and internal hazard to be one of its fundamental duties. It 

will be implemented through, inter alia, the crisis management system [3]. 

Security is the contemporary measure of chances of the existence, survival and development of a 

state, a society and its citizens [4]. It is a fundamental value for both an individual and a social 

community. Its main aspects include the lack of a sense of danger, a sense of certainty and the freedom 

of development. Security is the basis of the operation of a country and has an overriding role in 

activities of the state [5]. 

Crisis management is a form of activity of public administration authorities, involving both the 

prevention of crises and the continuous preparation for taking control of crises through implementing 
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previously planned measures, responding in the event of a crisis, removing its consequences and the 

earliest possible reconstruction of destroyed or damaged infrastructure, which is significant from the 

perspective of the functioning of the state, its administrative structures and society [6]. 

Crisis management is not only carried out by public administration authorities, as various 

organisations, institutions and the local community are also involved. Crisis management is a rapidly 

developing field of knowledge. It requires constant adjustment of the capacities to the ever-changing 

state of security in order to maintain the capacity to respond. The dynamism of crises is a source of 

constant changes as regards the continuous improvement of mechanisms of activities, procedures, and 

principles of cooperation [7].  

The crisis management process involves 4 basic stages of operation: 

1. The crisis prevention stage during which a series of, inter alia, investment projects aimed at 

reducing the risk of hazard occurrence, are implemented (e.g., projects involving the 

modernisation or construction of flood protection facilities, such as river embankments, holding 

tanks, flood channels, and detention basins, or associated with fire protection, such as firebreaks 

separating forested areas from buildings and road infrastructure). The prevention stage also 

involves drawing up plans for the development of areas at risk of flood, mass ground movements 

or fires, etc.  

2. The stage of preparation for a crisis occurrence involves, inter alia, the development of databases 

of areas at risk of a hazard occurrence, e.g., a register of landslides, maps of fire hazard and maps 

of flood hazard.  

3. The stage of responding to crises involves, inter alia, warning, alerting emergency services, 

evacuation of people, animals and property and reducing secondary damage and losses.  

4. The reconstruction stage involves providing assistance to casualties as well as the reconstruction 

of protection facilities, buildings, technical infrastructure and the restoration of functional 

properties of agricultural areas destroyed by flood [2]. 

The role of land consolidations in the activities preventing the occurrence of a crisis and in 

activities aimed at the restoration of damage – results and discussion 

The main aim of research was to present the significant role of land consolidation in crisis 

management. The research applied the following methods: analysis and synthesis of the literature and 

land consolidation documentations, survey research.  

For many parts of Europe, there are growing concerns with the impacts of natural hazards. This is 

related to the loss of life as well as their major costs, both financial and non financial [8]. In Europe, 

various types of natural hazards occur, including inter alia floods, mass ground movements and forest 

fires [9].  

Floods are primarily caused by intense and heavy rainfalls, thaws and ice-jams which, in 

combination with human interference in the environment such as housing developments in flood 

hazard zones, or intensive agricultural activities carried out within such zones, may result in the 

intensification of their tragic socio-economic consequences. Landslides are another natural hazard 

resulting from mass ground movement i.e. movement of rock or ground masses under the influence of 

gravity [10]. Landslide movements are caused by intense or prolonged rainfalls in combination with 

floods and increased lateral erosion of rivers as well as the rapid melting of snow-cover in the early 

spring [11].  

Forest fires are the most important threat to forest and wooded area in Europe. Fires have caused 

extensive damage in recent years, leading to loss of human lives, affecting human health, burning 

properties, infrastructures and business and causing extensive environmental damage in forest and 

agriculture areas [12].  

One of the stages of consolidation works is the development of assumptions for the design of land 

consolidation, which must be preceded by a number of studies and analyses concerning the conditions 

of agricultural production, agricultural farms, natural conditions, and landscape as well as cultural and 

historical values. The aim of these analyses and studies is to determine the economic, social, 

environmental, cultural, and recreational potential of a consolidation object.  

As it is well known, the assumptions for a consolidation design concern inter alia: 
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• spatial organisation of agricultural farms, including, e.g., the improvement of areal structure 

of farms, reasonable shaping of the land layout, the development of agricultural transport road 

network and the adjustment of property boundaries to the system of land drainage facilities 

and road networks;  

• design of the natural landscape, including inter alia afforestation and the introduction of 

woodlots; 

• improvement of hydrological conditions and water management, including basic land 

drainage systems, specific land drainage system and the construction of water reservoirs; 

• changes to the land use structure. 

In order for land consolidations to become a significant instrument supporting measures 

preventing the occurrence of a crisis, it is necessary to indicate, in the assumptions to the consolidation 

design, the areas which should be designated for investment projects associated with the following: 

1. Flood protection, pinpointing the location of areas: 

• meant for the construction of flood banks, drainage ditches, water storage reservoirs; 

• meant to carry overflow in the case of a propagating flood wave in order to protect built-up 

areas; 

• outside of an area subject to flooding in order to relocate buildings away from the endangered 

zone; 

• subject to the risk of flooding, along with their proper natural and agricultural development. 

2. Fire protection – the indication of the location of areas designated for: 

• firebreaks; 

• fire protection lookout points (fire towers); 

• operational landing areas (rescue and fire-fighting flights); 

• artificial water reservoirs – fire extinguishing water take-off points; 

• forest access roads – accessways for firefighters. 

3. Landslide mitigation, pinpointing the location of areas:  

• outside of an area subject to slope movement, in order to relocate buildings away from the 

endangered zone; 

• indicated for complete or limited exclusion from development within a landslide zone. 

However, in order for the quality of the land consolidation operations to considerably affect, 

among other things, the creation of strong and profitable agricultural farms, enabling the availability of 

access roads and other elements of technical infrastructure while retaining the current landscape value 

and biological diversity, as well as the protection of rural areas against the disastrous effects of natural 

hazards, the people conducting the land consolidation must be provided with unhindered and quick 

access not only to current and skilfully selected data but also to the tools and solutions enabling spatial 

analyses (2D, 3D, etc.) along with a visualisation of the results of those analyses [13].  

The role of land consolidations in activities aimed at the restoration of damage 

The final stage of crisis management process is the reconstruction stage which involves 

controlling crises through taking planned measures, minimisation of losses and restoration of damage. 

This period involves, inter alia, taking measures aimed at reconstruction (restoration) of: 

• residential, utility and public buildings; 

• destroyed flood protection and fire protection facilities; 

• communication infrastructure; 

• critical infrastructure facilities and elements (e.g. energy supply, information and 

communication networks, communication, food supply, water supply, health care, transport, 

and rescue); 

• production potential of agricultural areas and forest areas damaged by flood. 

All orders issued during the reconstruction stage, related to the re-development of areas destroyed 

by flood, mass ground movements, or fires should also be taken into account in the design of 

consolidation assumptions and in the design of post-consolidation development, which is an integral 
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part of the consolidation procedure. At the stage of preparing assumptions for the consolidation 

design, it is possible to indicate the following: 

1. Post-flood areas, inter alia those: 

• designated for the reconstruction of residual, utility and public buildings, 

• requiring the restoration of their (agricultural and forest) production potential – reclamation of 

post-flood areas, 

• designated for the reconstruction of flood protection facilities, 

• designated for flooded areas to be used, e.g., as recreational zones.  

2. Post-fire areas, inter alia those: 

• requiring the restoration of their production potential – reclamation of burned areas; 

• designated for afforestation; 

• designated for the reconstruction of fire protection facilities; 

• designated for the reconstruction of facilities used for the purposes of forest management. 

3. Post-landslide areas, inter alia those: 

• requiring the restoration of their (agricultural and forest) production potential – reclamation; 

• indicated to be excluded from development. 

To conclude, land consolidation is becoming an important element of crisis management in rural 

areas, especially during the preparatory phase for a crisis event, when actions are taken aimed at 

minimising the threat, for example, by the construction of anti-flood devices, choosing land for anti-

fire belts or appropriate development of land endangered with mass movements, the location of which 

and the method of use can be established at the stage of developing principles for a land consolidation 

project [14]. 

Conclusions 

Floods, forest fires and landslides are natural hazards, which bring about unexpected and 

undesirable changes to the environment, which have an adverse effect on both the human and their 

property. Therefore, efforts should be made to expand the scope of consolidation works shaping, in an 

optimal manner, spaces which are potentially at risk, e.g., of floods, to include the needs and 

requirements related to the prevention and protection against such extreme natural events.  

Traditional land consolidation procedure aims at improving the conditions of farming and forest 

management, emphasising the agricultural function of rural area. The social and economic 

transformations, climate change and technological progress have changed land consolidation into a 

modern tool, which not only improves the agrarian structure, the transport systems in agriculture or 

land improvement devices in the regions where agricultural business activities are conducted, but it 

also creates development opportunities for the non-agricultural function of rural areas. Land 

consolidation is becoming an important element of crisis management in rural areas. 
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