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Abstract

:

Water is a basic, necessary condition for life. It is referred to as the main commodity of the 21st century. There are already many areas in the world where its deficiency causes the degradation of landscape components (soil, flora, fauna), leading to the abandonment of this landscape and a gradual deterioration into desert. Desertification can lead to poverty, health problems and loss of biodiversity. Such negative processes can be caused by human influence either directly or indirectly. Indirectly, the civilization has an impact on water as a result of climate change influenced by its activities. The matter of climate change is currently a very frequently discussed issue. Climate change on planet Earth has been ongoing in the past and continues to happen today. However, most alarming is the fact that change is currently happening much faster and with increasing intensity. For this reason, the issue of climate change is no longer perceived only as a possible future threat, but rather is considered as one of the crucial environmental problems of today.
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Climate change is increasingly burdening water bodies. It is expected that in the coming years, the effects of climate change will intensify such phenomena as floods and droughts, as well as acidification of the oceans and rising sea levels. In response to these changes, there is a need to accept measures globally, across the whole Earth. Cities and regions are already adapting; using more sustainable natural solutions to reduce the impact of floods and using water in smarter, more sustainable ways that will allow us to cope with droughts in the future.



According to the European Environment Agency (EEA) report on Climate change, impacts and vulnerabilities in Europe, many regions in Europe are already facing more extreme floods and droughts [1]. Glaciers are melting, snow and ice cover is shrinking. Precipitation patterns are changing, in general the humid regions of Europe are becoming even wetter and the dry ones even more arid. At the same time, the frequency and intensity of climatic extremes is increasing, for example heat waves, torrential rains and droughts.



As a result of climate change, the average water temperature of rivers and lakes has also increased and the duration of the ice cover period has been shortened. These changes, together with higher river flows in winter and lower ones in summer, have a major impact on water quality and freshwater ecosystems. Some of these changes have increased the burden upon aquatic habitats, for example pollution. A lower flow rate due to lower precipitation leads to an increase in the concentration of pollutants, since less water is available to dilute the pollution.



The best way into the future is attempting identification of possible impacts that might occur and preempting them in advance. Among possibilities confirmed by a good experience with water retention in the landscape are the identification and protection of historical structures of the agricultural landscape (small mosaics) [2], the construction of green infrastructure, or even rationally solved land consolidation projects [3]. There are a number of innovative measures and approaches that have already been successfully tested and implemented in different regions of the Earth.



Therefore, this Special Issue (SI) of the Water journal is developed to bring out the knowledge on the combined effect of LULC and climate change on hydrological processes and water resources, including modeling approaches. Based on their research, all SI authors confirm the negative effects of climate change on hydrological processes.



Climate and land-use change are the two main driving forces that affect watershed hydrological processes. Separately assessing their impacts on hydrology is important for land-use planning and management of water resources. Climate is one of the main factors that influence surface runoff, especially in flooding periods. The soil water exhibits great fluctuation as shown by results of case studies from different regions of the world.



In China, in the Loess Plateau region, the authors [4] confirmed that, the evapotranspiration was more sensitive to land-use change than climate variability. A study for the region confirmed that, along the spatial distribution, it converted from land-use change to climate variability from northwest to southeast.



To prevent the ecosystem degradation and maintain the inherent ecological functions of rivers, quantitative assessment of the influence of climate variability and land-use change on hydrology is of great importance. Such evaluations can provide insight into the extent of land use/cover change on regional water balance and help to develop appropriate watershed management strategies.



The intensification of agricultural activity and the regime of water reservoirs are of great importance for the water regime of the area. This will be reflected in the entire basin. For example, the authors of the Beichuan River Basin in the northeast Tibetan Plateau [5] confirmed that climate change also enhanced the minimum streamflow in the whole river basin and advanced the occurrence of the daily minimum streamflow. Temperature change exerted greater influence on streamflow regime than wind speed change did in most situations, but the impact of wind speed on streamflow reflected the characteristics of accumulative effects, which may require more attention in the future, especially in large river basins. As for LULC, cropland expansion and reservoir operation were the primary reasons for streamflow reduction. Cropland expansion contributed more to annual mean streamflow change, using reservoir operation greatly altered monthly streamflow pattern and extreme streamflow. Reservoir regulation also postponed the timing of minimum streamflow and extended durations of average, high and low streamflow.



The overall decline of annual flow is due to the decline in the seasonal flows under combined scenarios. This could bring the reduced availability of water for crop production, which will be a chronic issue of subsistence agriculture. The possibility of surface water and groundwater reduction could also affect the availability of water resources in the catchment and further aggravate water stress in the downstream [6].



Some papers in the SI were focused on the impact of climate change on the change of groundwater regime [7] and subsequently on the change of hydrological properties of soils [8]. The authors [9] confirmed in the regions of Central Europe as well as in the Netherlands [10] significant shifts in runoff seasonality, coinciding with the timing of the air temperature rise, marked by earlier snow-melt, followed by a decline in spring flows and a prolonged period of low flows. The progressive built-up area—the impermeability of the landscape—can also have an indirect effect on the hydrological regime. Impermeable surfaces are introduced into the landscape, affecting the natural infiltration of water in the environment [11]. Apart from the construction of roads, the development of cities [12] currently has the greatest impact on the built-up areas. Urban development causes multiple water losses. As urban sprawl rises, space for unaffected infiltration and retention is increasingly limited. Historically functional anti-erosion measures to reduce unwanted water runoff and soil erosion also have a positive effect on the landscape’s retention capacity [13].



Recently, the demand for longer water retention in the form of water reservoirs has been increasing. Therefore, it is important to identify suitable sites based on multiple factors including landscape properties. An example of such approach is the work [14], in sub-basins of the Nitra river (Slovakia). Partial river basins were examined for each of the existing and new reservoirs using a digital relief model. The area size, proportion of arable land, forestland and built-up area, degree of exposure to soil erosion and the volume of surface runoff have been used as parameters for comparisons. The result was a similarity evaluation of new sites potential issues in a regional context.



For all spatial designs or analyzes in the SI the authors used remote sensing data (analyzed by GIS methods), which appear to be important support decision tools for management at the landscape scale.



In the future, it is possible to refine the models of hydrological change to climate change. These will be projected from global to regional rates using GIS methods. These increase their detail with current data obtained by new remote sensing methods (such as LIDAR), while increasing the availability of detailed current satellite images for virtually all regions of the world (suitable data for assessing LULC changes).
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