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	INTRODUCTION


	In the Czech Republic, 2020 was the seventh consecutive year of adrought which is considered the most severe in 500years and differs from the previous ones in that it is more prolonged and characterised by considerably higher temperatures. Atits peak, every fifth municipality was exposed to the risk of water scarcity, which was particularly evident in southern Moravia and in north­-western regions. Abundant rainfall in spring and autumn 2020, followed by awinter that was favourable from the point of view of water replenishment, contributed to animprovement of the situation (particularly in Moravia). This was when drought became anissue of regional rather than nationwide importance. However, the problem of hydrological drought, involving groundwater scarcity, was not fully eliminated and, taking account of long­-term climate change trends and structural problems faced by the Czech agricultural and forest sectors, experts are expecting arecurrence of aneven more severe drought in acouple of years at the latest. Thesituation affecting the Czech Republic is further aggravated by the fact that this country has the EU’s smallest freshwater resources (excluding island countries). Most local scientists argue that droughts are becoming aninherent element of Czech geography and water scarcity is increasingly becoming amajor structural problem.


	TheCzech Republic is anexample of astate in which drought has become akey issue in public debate– one that is affecting almost every citizen to agreater or lesser degree. Theproblem of water scarcity has become animportant social, economic and political issue, forcing the authorities to launch costly programmes to eliminate its consequences. Sometimes, municipalities are forced to withdraw from lucrative investment projects out of concern that their implementation might expose the local area to anincreased risk of water scarcity.


	Thesituation is further complicated by the fact that for many years the Czech Republic was focusing on the construction of aflood control system and on the mitigation of the consequences of floods. In1997–2013 alone, the country saw eight major disasters of this type, which caused the death of more than ahundred individuals. However, floods and droughts may only appear to be opposites: in asingle year, unpredictable weather conditions may result in both dramatic floods and intensive droughts. Inthe Czech Republic, the consequences of these weather phenomena are aggravated by many decades of mismanagement of agricultural land and forests.


	Acloser look at the Czech Republic’s struggle with drought may prompt more comprehensive analyses regarding the water management policy pursued in Central Europe, which is increasingly affected by recurrent phenomena of this type. Slovakia is the only Visegrad Group state not reporting major problems with water scarcity, although in recent years it has seen asignificant decrease in its water resources. Themethods applied by the Czech Republic to combat drought may serve as avaluable lesson in particular for Poland. Asregards the available freshwater resources, compared to other EU member states, the situation in Poland is only slightly better than in the Czech Republic.


	This report presents the causes, the extent and the consequences of drought, and discusses the actions carried out to counteract this phenomenon and to mitigate its consequences. Itis based on acomprehensive set of Czech source data, official documents and statements by representatives of various levels of government, opinions voiced by Czech experts and ananalysis of the debate in the Czech media. Occasionally, for comparison, statistics regarding other states (national and aggregate European ones) were used.


	MAIN POINTS


	
			Climate change is among the most important causes of drought in the Czech Republic. Over the last decade, arapid increase in the number of so­-called tropical days (with atemperature exceeding 30°C) was recorded– on ave­rage there were 50% more such days than in the previous decade and three times more than in the 1960s. Theproblem is aggravated by geographical factors, i.e.the fact that the country is located in Europe’s main watershed (according to Czechs, their country is “the roof of Europe”) from which water is quickly drained off via rivers to neighbouring countries. This is one of the main reasons behind the Czech Republic’s insignificant freshwater resources and their strong dependence on water retention capa­bility. Years of neglect and mismanagement of agricultural land and forests, combined with large­-scale flood control programmes, have significantly increased the Czech Republic’s vulnerability to drought. Asaconsequence, over the last century the area of flood plains and wetlands decreased by 80%, the length of the rivers was reduced by30%, and water outflow accele­rated as aresult of numerous river channels being lined with concrete and thousands of kilometres of drainage ditches being built.


			Increased vulnerability to drought is boosted by the structure of the Czech agricultural sector, which is dominated by the EU’s largest farms. Big farms used to be viewed as anasset in the context of competitive advantage and cost­-effectiveness. Over time, detrimental aspects of this system came to light– it facilitates the emergence of vast monocultures (cereals, oilseed rape), which reduces biodiversity and accelerates soil erosion. Asaconsequence, it impairs the soil’s water retention capability. Inaddition, big farms have practically abandoned animal husbandry because they view it as less profitable than cereal and oilseed farming. This has disrupted the natural land fertilisation processes.


			Thestructural causes of drought include the afforestation policy pursued for many years using mainly spruce trees (tomeet industrial needs), which created favourable conditions for bark beetle infestation, which in turn has resulted in vast stretches of forest dying. Coniferous trees (which account for around 70% of the country’s forests) are vulnerable to high temperature and temperature fluctuations, which makes them all the more exposed to bark beetle invasion. Inrecent years, the necessary logging covering vast stretches of forest has significantly aggravated soil erosion.


			Inthe Czech Republic, drought is becoming one of the most serious social issues. In2019, the situation regarding drought was considered poor or very poor by 76% of Czech citizens, which equated to drought becoming the second most serious environmental problem (after environmental impacts linked to road transport). In2019, the proportion of residents of the Czech Republic who viewed this phenomenon as aproblem increased to almost90%. Inasurvey conducted in spring 2020 to identify Czech citizens’ biggest concerns, “drought and other manifestations of climate change” were indicated by 85% of the respondents; the looming recession was indicated by 85% of the respondents alike, and asubsequent wave of the pandemic by77%.


			Drought is generating significant costs for the Czech economy. Inthe next couple of years, these are likely to amount to 1.6–4.8% of the country’s annual GDP. This poses aproblem for the agricultural sector and for nume­rous industrial sectors such as food processing, textiles, pulp and paper, and the chemical sector. Inaddition, this phenomenon undermines the prospects for the implementation of construction projects and for property market development. Concerns over water availability and increasing efforts to maintain high soil quality are resulting in vast investment projects being rejected, including due to opposition voiced by local communities. Inthe coming years, the requirement to prevent drought and to maintain high soil quality will reduce the prospects for implementation of so­-called greenfield projects in favour of revitalisation and transformation of existing sites, especially post­-industrial ones (so­-called brownfield projects).


			Drought has contributed to adecline in electricity production in Czech hydropower plants. Inaddition, it has triggered the risk of cooling system problems in the planned fifth reactor of the Dukovany Nuclear Power Plant. Inthe present situation, its operation could result in the entire Jihlava river drying up in just asingle year.


			Water scarcity contributes to areduction in the volume and quality of harvest in the agricultural sector. In2019, extreme crop losses (ofmore than 40%) due to water scarcity were reported by farmers in every seventh district. This has resulted in anincrease in the prices of produce. Local farmers and foodstuff producers are using drought, alongside trade restrictions due to the COVID-19 pandemic, as ajustification for promoting the idea of “food self­-sufficiency”. Atpresent the Czech agricultural sector is unable to cover the country’s domestic demand– for example, as regards vegetables it is only able to supply 30% of the Czech Republic’s vegetable consumption.


			Inrecent years, Prague has launched intensive measures to prevent drought and to mitigate its consequences. Priorities include animprovement of drinking water availability and efforts to increase the country’s water retention capability. Inthe coming decade, the government intends to earmark the equivalent of around 1.2billion euros for the construction of new water supply connections and modernisation of the current waterworks. Inorder to prevent continued soil erosion, efforts are underway to build alarge number of small fishponds (plans have been made to build one such pond daily). Thepurpose is to enable the adjacent fields to absorb humus from these fishponds. With regard to forests, which are affected by drought and bark beetle infestation, efforts have been launched to promote broad­-leaved trees (e.g.their minimum share in newly forested areas was increased from25% to40%).


			Theactivity and influence of big agricultural companies are posing amajor barrier to more decisive measures to combat drought. Itis worth noting that the present Czech Prime Minister is the founder of the country’s biggest agri­-food company, and the present Minister of Agriculture used to work as head of anorganisation dominated by big agricultural companies.


			Inthe field of foreign policy, Prague will likely increase its involvement in international projects focused on improving water availability, support efforts to channel EU funds into similar initiatives, and avoid implementing cross­-border and international projects which might result in reduced water availability or might ignore issues related to insufficient water resources (asevidenced by the ongoing dispute with Poland over the expansion of the Turów coal mine).


			Recurring sequences of years characterised by very low harvest yields will undermine the profitability of the Czech agricultural sector and increase the country’s dependence on the import of foodstuffs. However, reducing the negative impact of drought on this sector is possible, if relevant adaptive measures are taken, both in the territorial aspect and in the product­-related aspect.


			Ifthe present climate change trends persist, this will hamper the Czech Republic’s struggle against drought and its costly consequences. Arapid elimination of these issues will be difficult, due to the structural nature of some of the problems and unfavourable geographical factors. However, the water availability problems faced by Czech citizens will translate into major pressure being put on politicians, which will force them to implement further precautionary measures. Inaddition, they may translate into higher levels of support for parties which emphasise environmental issues, such as the Czech Pirate Party, which is becoming aleading force on the Czech political scene. Large­-scale investments in water transmission infrastructure will be continued alongside incentives to use water resources in amore efficient manner. However, it should be expected that restrictions will be imposed increasingly frequently. They will involve water use limits, reduced opportunities for industrial development of land and restrictions regarding farming methods.

	


	I. DROUGHT– THE DEFINITION AND EXTENT


	1. What is drought?


	Inthe narrow sense of the word, “drought” is aprolonged period of reduced precipitation which is lower than the long­-term average. Inabroader sense, this term also refers to alowered water content in soil and vegetation or reduced water resources.1 This means that the key factor, which is for instance emphasised in the definition of drought formulated by the Polish Institute of Meteorology and Water Management, involves “below­-average water availability as defined in specific natural conditions”.2 According to the2017 Concept of Protection against the Consequences of Drought for the Czech Republic, drought is atemporary phenomenon caused by ascarcity of precipitation, which leads to adecrease in the volume of water available at various stages of the hydrological cycle.3 Itsextent is measured by taking into account its duration, divergence from average figures compiled over many years, and territorial reach.


	Depending on the specific stage of the hydrological cycle affected by this phenomenon, the following types of drought are distinguished:


	
			meteorological drought (also known as atmospheric drought)– aperiod during which precipitation is lower than the long­-term average; frequently precipitation is accompanied by above­-average high temperatures and reduced air humidity, with the problem being aggravated by increased evaporation (water evaporating from soil) and transpiration (active evaporation of water from above ground plant parts);


			soil drought (agricultural drought) characterised by soil humidity that is insufficient for normal plant development;


			hydrological drought, i.e.reduction in the water level in rivers and ­bodies of water, combined with alowered groundwater level (which is usually recorded after some time); although, as arule, hydrological drought– simi­larly to soil drought– is anatural phenomenon, it may be aggravated by human activity, such as excessive water drawing (whereas for soil drought this could be through the use of artificial fertilisers, which reduce the soil’s water retention capability);


			socio­-economic drought– awhole array of consequences of drought for the quality of life, which emerge when this inherently natural phenomenon begins to impact on residents of the afflicted area (asfor water availability), on the economy (reduced industrial activity and inland navigation due to drought, decreased volume of harvest) and on the natural environment.

	


	TheCzech Concept of Protection… makes aclear distinction between drought and “water scarcity”.4 Theformer term refers to the volume of precipitation, soil water content and the level of surface water and groundwater, which are all reduced when compared to the long­-term average. Thelatter term denotes avolume of water resources which is insufficient to meet the needs of society. Although human activity may aggravate the problem associated with drought, as arule drought is anatural phenomenon. Thesame cannot be said about water scarcity which occurs when the amount of water used exceeds the amount of water that is available as aresult of natural water replenishment.



	2. Themost severe drought in the Czech Republic in 500years


	Although in the past droughts did occur in what is now the Czech Republic, the recent drought differs from the previous ones in terms of duration and higher temperatures. Formerly, the periods of droughts usually lasted no more than three years, whereas 2020 was the country’s seventh consecutive year of drought. While the previous droughts were mainly caused by deviations in the amount of precipitation (aswas the case in 1946–1947), at present– due to noticeably higher temperatures– drought occurs even in those years in which the amount of precipitation is close to the long­-term average. According to Czech scientists involved in the Intersucho drought research project, this has been the most severe drought in 500years, which is the earliest point in time enabling researchers to study drought on the basis of various sources (one previous drought that may be considered as intensive as the recent one happened in1540, though it was shorter). Regions most severely affected by the recent drought include southern Moravia and north­-western Bohemia, which are mostly lowlands. During summer in 2014–2019, the most frequently reported soil drought was absent in just several per cent of the country’s area and half of the country was affected by the most severe soil drought intensity (asmea­sured on asix­-point scale).


	
    	Mapping the drought


		Inthe Czech debate on drought, the most frequently discussed materials are soil drought maps (compiled for asoil profile of up to 100cm) which are compiled and regularly updated as part of the Intersucho project modelled on asimilar initiative carried out in the US.5 Themap shown below is anexample of how drought is presented in the Czech Republic. Inaspecific area, soil is classified using aseven­-grade colour scale, where white denotes the content of water which is close to the long­-term norm (1961–2010), yellow– initial stages of drought, shades of red– advanced forms of drought, and brown– the so­-called extreme drought in which soil humidity is so low that it can only occur once in 100years, and the soil saturation ratio is lower than 50% for at least one month. Onthe map shown as anexample, presenting the situation recorded on 26April 2020, 23.2% of the Czech Republic’s territory is affected by the most severe intensity of drought and amere 0.6% is free from drought.


	
		Map 1. Soil drought in the Czech Republic


		[image: Map. Soil drought in the Czech Republic (data as on 26April 2020)]


		Data as on 26April 2020.


		Source: the Intersucho portal, intersucho.cz.

	


	Theother map shows the level of groundwater recorded in shallow bores, in April 2020 as well. Similar studies are compiled regularly by the state­-operated Czech Hydrometeorological Institute. Inthese studies, the norm is the average figure for aspecific month recorded in 1981–2010 ±25%. Dark red indicates areas in which the water level was found to be “extremely below the norm” and dark orange indicates “considerably below the norm”. These two colours combined account for 82% of the bores. Most of the remaining area is light orange, which indicates that the groundwater level is “slightly below the norm”. Grey­-coloured western patches of land are elements of the Danube basin for which no data is available. None of the bores could be marked with ashade of blue which is used to indicate areas in which groundwater level is above the norm, and 8% of the bores which were within the norm had no major impact on the general situation regarding groundwater in the specific river basin. This is why the colours on the map are red and orange.


	
		Map 2. Groundwater level (inshallow bores)*


		[image: Map. Groundwater level (inshallow bores) (measured in quaternary aquifers)]


		* Measured in quaternary aquifers.


		Source: Czech Hydrometeorological Institute.

	

	


	Atpresent, the Czech Republic has the smallest freshwater resources (1,500m3 per one inhabitant) of all EU member states which are not island countries. This contributes to increased concerns regarding freshwater availability should lasting crises occur. Theonly states in which the situation is even more difficult are the EU’s island countries: Malta and Cyprus. Thesituation in Poland is only slightly better than in the Czech Republic. These four countries are the EU’s only member states to meet the UN definition of water stress, which means that their freshwater resources are less than 1,700m3 per one inhabitant.6 Thesituation regarding freshwater resources is considerably better in the Czech Republic’s other neighbours: Slovakia (14,800m3) and Austria (9,700m3). Although Czech households use arelatively small amount of water compared to other EU member states, due to the country’s insignificant water resources the Czech Republic has ahigh score in the water exploitation index. Theonly EU countries to use more water, in compari­son to their respective resources, are Cyprus, Greece and Spain, all of which have significantly different climate conditions (cf.Chart2).


	
		Chart 1. Renewable freshwater resources in EU member states per capita


		[image: Chart. Renewable freshwater resources in EU member states per capita (data compiled on the basis of the long­‑term average, spanning at least 20years, calculated in2020)]


		Data compiled on the basis of the long­-term average, spanning at least 20years, calculated in2020. Darker bars indicate V4states.


		Source: Eurostat.

	



	
		Chart 2. Water exploitation index in2017


		[image: Chart. Water exploitation index in2017 (thewater exploitation index illustrates the percentage of water use against renewable freshwater ­resources in agiven time and place)]


		Thewater exploitation index illustrates the percentage of water use against renewable freshwater ­resources in agiven time and place. Darker bars indicate V4states.


		Source: ‘Use of freshwater resources in Europe’, data compiled by the European Environment Agency, eea.europa.eu.

	


	Although the Czech Republic is in adifficult situation relative to the rest of the EU, when it comes to water availability, certain trends that may be moderately optimistic have also been recorded. In2010–2018, the annual freshwater abstraction (which uses both surface water and groundwater) decreased by18%, while it should be remembered that the Czech Republic is among those EU countries in which the intake of water, calculated in proportion to the number of inhabitants, is relatively low (just as in the remaining countries which have the smallest drinking water resources per capita). Atthe same time, this trend has been recorded in other states in the region as well: in Hungary and in Germany (though for Germany the figures cover aslightly shorter period, i.e.2010–2016) water intake decreased by more than 20% (21% and 26% respectively), whereas in Poland and in Slovakia– by 11% and 5% respectively (cf.Chart3). Inthe Czech Republic, the energy sector contributed the most to this decrease (adrop of one third in the analysed period), whereas the public utility sector recorded adecrease of 6% and the industrial sector– 8%. This decrease was due to anincrease in the price of water (of31%), temporary limits in water availability (recorded on alarger scale since 2015) and increased public awareness regarding water efficiency. Ascould be expected, drought has contributed to anincrease in the intake of water in the agricultural sector– of as much as31% (cf.Chart4).


	
		Chart 3. Total freshwater abstraction in selected EU member states in 2010–2018 per capita


		[image: Chart. Total freshwater abstraction in selected EU member states in 2010–2018 per capita (thefigures illustrate general water intake, i.e.not for the public water supply alone)]


		Thefigures illustrate general water intake (i.e.not for the public water supply alone).


		Source: the author’s own calculations based on data compiled by Eurostat and the Ministry of the Environment of the Czech Republic.

	



	
		Chart 4. Water intake in the Czech Republic in 2000–2018 according to sectors


		[image: Chart. Water intake in the Czech Republic in 2000–2018 according to sectors]


		Source: Ministry of the Environment (data from the ISSaR system).

	


	Due to the already low (relative to the EU average) daily running water consumption in anaverage Czech household (90.6litres; only three EU states have lower figures), the potential for introducing other water efficiency measures is limited. Anaverage Italian uses 2.5times more water than anaverage Czech, and anaverage German 33%more (while Poles use only slightly more).7 This relatively low daily water consumption was achieved following the switch to free market prices during the Czech Republic’s political transition: in 1989–2019 daily water consumption per inhabitant decreased by as much as47%, with amajor portion of this decrease (three quarters) being recorded in 1989–1999.8 However, due to increasingly higher temperatures and consecutive years of drought since 2013 (when daily water consumption in Czech households per person stood at 87litres), this figure has seen aconstant, albeit very gradual, increase.


	Inaddition, drought has become animportant political and social ­issue which received widespread media coverage. In2019, 76% of Czechs consid­ered drought to be aserious or very serious problem, which equated to drought becoming the second most serious environmental problem (after environ­mental impacts linked to road transport).9 Atthe same time, there was amajor increase in the proportion of Czechs who view drought as aproblem: from 76% in2016 to almost 90% in2019. Inthe same period, the proportion of Czech citizens who were not taking any measures to save water dropped from around 40% to20%. Inasurvey conducted in April2020 to identify Czech citizens’ most serious concerns, “drought and other manifestations of climate change” was indicated by 85% of the respondents, the looming recession by 85% alike, and asubsequent wave of the pandemic by77%.10 Inasurvey which included acomparison of results obtained in various countries, climate change was considered a“very serious” problem by 71% of respondents in the Czech ­Republic, while the figure for Poland was70% and the EU average stood at79%.11


	Thespring and summer of 2020 had abundant precipitation and the following winter was favourable from the point of view of water replenishment, which resulted in areduction in intensity of atmospheric and agricultural drought (atthe beginning of summer soil water content was the highest compared to the corresponding period over the last five years). Despite this, the amount of precipitation was insufficient to completely eliminate the problem of low levels of groundwater, which had been mounting for several years.12 Replenishment of water resources is along­-lasting process in which small but regular precipitation, combined with absorption and melting of the snow cover (particularly in the period from December until February), are of key importance. Relatively brief and frequently very intense precipitation is insufficient to replenish the water resources. Inaddition, this shows that drought is amulti­-faceted phenomenon. Czech researchers argue that at present the country should focus on preparing for subsequent periods of even worse drought, which are likely to occur after ahiatus that may last one to two years.


	II. THE CAUSES OF DROUGHT


	1. Climate change and geographical factors


	Climate change is the main cause of drought. One element of this phenomenon is the increase in the number of so­-called tropical days recorded in recent years (with atemperature exceeding 30°C) and summer days (with atemperature exceeding 25°C), which amounts to around 40 and 100respectively (these are average annual figures). In2011–19, the number of both tropical and summer days recorded in the Czech Republic was three times higher than back in the1960s, when relevant measurements were launched. Thehighest number of such days is recorded in southern Moravia. Increasingly high temperatures (anaverage increase of 0.4°C within adecade) accelerate water evaporation and (alongside the extension of the growing season) contribute to increased absorption of water by plants. This is accompanied by adecrease in the number of days on which snow cover is recorded, from around45 in the1960s to around20 recently, which is unfavourable from the point of view of drought prevention because snow contributes to improved soil humidity and groundwater replenishment. Inthis aspect, it is more beneficial than rain. Although over the last 60years the average amount of rainfall has been more or less stable, its frequency has been decreasing while the intensity has been increasing. Torrential rain is less effective when it comes to replenishing the aquifers (around 30% of rainwater is drained off) and ahigher average temperature contributes to quicker evaporation of both torrential rain and the water contained in soil and in vegetation.


	Theextent of climate warming in the Czech Republic, as compared to previous decades, is evident in average annual temperatures recorded in recent years. Moreover, according to forecasts, the coming years are expected to be even hotter. 2018was the hottest year since measurements were launched back in1775, 2019was the second hottest and 2020was the fifth hottest. Inthese years, the average temperature in Prague was higher than the long­-term average (1775–2014) by 3.2°C, 3°C and 2.7°C respectively. When compared to average figures recorded in 1981–2010, 2019was hotter by1.8°C and 2020 by1.5°C. Onalist of the ten hottest years since measurements began, the only year that does not belong to the present millennium (1994) was ranked ninth. Weather forecasts compiled in2019 by scientists from the Technical University of Zurich (ETH Zurich) showed that the average annual temperature recorded in Prague is expected to have risen by1.8°C by2050 and the tempera­ture recorded in summer months– by as much as almost 7°C (forcomparison, the figures forecast for Warsaw are 2.4°C and 6.6°C respectively).13 Asaconsequence, the climate in the Czech Republic may start to resemble the climate in present­-day Georgia and southern Romania. Czech experts argue that this will likely result in droughts becoming more frequent, longer and more intensive in the future. Atthe same time, the annual volume of precipitation is expected to remain unchanged, which should encourage investments in the expansion of rainwater collection tanks, reservoirs and fish ponds. Years with abundant rain and snowfall will continue to occur, although they will become increasingly rare.


	Thedrainage of water from the Czech Republic is facilitated by the country’s geographical location, i.e.the fact that there is practically no ­external source feeding the Czech rivers14 (thecountry is situated in Europe’s main watershed) and around 29% of rainwater is drained off through rivers to the neighbouring countries. Asaconsequence, the Czech Republic is largely dependent on its retention capability and on the volume of precipitation. Czech scientists often say that their country is located “on Europe’s roof”. Thesources of the Czech Republic’s major rivers are located in mountainous regions neighbouring Poland: the sources of the Elbe, Morava and Oder are located in the Krkonoše mountains, on the mountainside of Králický Sněžník, and in theOder Mountains respectively. Around 29% of rainfall that feeds the drainage basins of the Elbe is drained off to neighbouring countries, the figure for the Morava is28% and the Oder is41%.15 These rivers’ catchment areas cover 66%, 24% and 10% of the territory of the Czech Republic respectively. According to calculations, the total volume of water that is drained off to neighbouring countries annually would be sufficient to fill up the Czech Republic’s largest hydroelectric dam 22times.16



	2. Theforest policy


	Asregards woodlands, one of the indirect factors that facilitated the occurrence of drought has been the multi­-year policy of planting mainly spruce trees (tomeet industrial needs). This has created favourable conditions for bark beetle infestation which has resulted in vast stretches of forest dying. Coniferous trees (which account for around 70% of Czech forests) have become aneasy target for bark beetles, due to the fact that they are vulnerable to high temperatures and temperature fluctuations. Theneces­sary logging performed in vast stretches of forest has resulted in anaccelerated erosion of soil, now stripped of the trees above it, and in decreased water retention capability. Theprocess of abandoning the predominance of coniferous trees and increasing forest diversity and thus resilience is ongoing, albeit at arelatively slow pace. Inrecent decades, the share of coniferous trees in Czech forests decreased from86% in1950 to76.7% in2000 and to71.5% in2018 (with spruce trees accounting for50%, pine trees for16.2% and other coni­ferous trees– mainly larch trees– for5.3%).17 For comparison, in Poland conifer­ous trees account for68.4% of all forests (data from: Statistics Poland (GUS), ­Statistical Yearbook of Forestry 2019); at the same time, in the Czech ­Republic the share of woodlands in the country’s territory is slightly higher than in Poland (34.6% versus 30.9%).18


	
    	TheHabsburgs in the dock– the historical causes of drought


		Czech experts have traced back the underlying causes of some of the problems associated with drought to several decisions made by the Austrian Habsburg monarchs, who ruled the country during 1526–1918. These decisions included adocument issued by Emperor JosephII Habsburg in1781 in which he ordered that fish ponds should be eliminated, mainly in order to enable cereal farming on the drained land (although sometimes entire new villages were established there), which resulted in a50% decrease in the number of fish ponds.19 This decision was intended as aremedy for repeated periods of famine resulting from food scarcity which in turn led to anincrease in the price of cereals. Onthe other hand, many of the remaining fish ponds were neglected or eliminated following the Emperor’s 1782 decision to disband numerous religious orders operating on his territory (excluding those which took care of sick people and ran schools; this decision affected atotal of 38,000 monks and nuns in Bohemia). Many monks were involved in establishing fish ponds and tending to them to breed carps.


	During the reign of JosephII’s mother– Empress Maria Theresa, who reigned from 1743 until 1780, alarge­-scale campaign to plant coniferous trees was launched to meet the demand from the industrial and the construction sectors. During the recent drought, this significantly contributed to the bark beetle infestation and to the need to perform logging in vast stretches of forest. However, at the time when the Empress began her rule, she had to tackle the problem of wood scarcity resulting from large­-scale logging to obtain firewood and to provide timber to glassworks. Animal grazing, for its part, reduced the forests’ natural regeneration potential. Maria Theresa was the first ruler to decide to remedy the situation: she prohibited grazing in forests and ordered afforestation of new areas. Aspart of this process, mainly coniferous trees were planted (first mainly pine, then spruce trees) due to the fact that they grow faster and make agood construction material. Asaconsequence, by ten years after the Empress’s death the area covered by forests in Bohemia had increased more than 1.7-fold compared to the beginning of her reign, and the structure of these forests changed.20


	Due to the numerous assets of coniferous trees, the practice of mainly planting this variety was continued as late as during the Communist era in Czechoslovakia. Theplanting activity was performed regardless of criti­cism which emphasised the environmental threats associated with this practice, including the fact that these trees are well­-adapted to lower temperatures (this is why in Central Europe they originally grew at higher altitudes alone). Thecountry was affected by alarge­-scale bark beetle infestation as early as1947 (thefight against its consequences lasted until the1960s). However, even back then no decision was made to significantly modify the structure of forests.

	



	3. Theagricultural policy


	Another cause of drought is the reduction in soil water absorption capability due to increased erosion. One hectare of high­-quality arable land is capable of retaining as much as around 3,500m3 of water, which contributes to both drought and flood prevention. This is because this type of organic matter is capable of absorbing water in the amount as much as twenty times bigger than its own weight. One hectare of 1metre­-thick forest soil is capable of retaining 2,300m3 of water; this type of soil, when aerated by the tree root system and soil fauna, is capable of absorbing 75% more water than dry soil.


	Asregards farmland, reduced soil quality results for example from intensive use of artificial fertilisers (small organisms that aerate soil, such as earthworms, which get killed by the substances contained in these fertilisers, increase the soil’s water retention capability two- to threefold). Over the last decade or so, the Czech agricultural sector has seen asignificant increase in the amount of fertilisers used: back in2006, 105kilograms of artificial fertilisers were used per hectare of land, whereas in2016 it was as much as 140kilograms.21 Moreover, the quality of drinking water available in the Czech Republic has declined. Itis because another side effect of the large­-scale use of chemical fertilisers and pesticides (in2019 11,500tons of these chemicals were used, just as in2009)22 involves the pollution of groundwater and surface water, caused by the fertilisers permeating through soil into the water, which in turn results in the proliferation of algae and cyanobacteria. In2018, pesticides were present in more than half of groundwater samples collected by the Czech Hydrometeorological Institute and alevel of pesticides in excess of acceptable norms was found in 37% of them. Inaddition, pollution was found in half of the drinking water sources. Thestructure of EU subsidies encouraged big companies and farmers to abandon livestock breeding and reorient towards cereal and oilseed farming, which is more profitable. This, in turn, has disrupted the natural soil regeneration processes that occur when soil is fertilised with manure.


	Inaddition, another reason behind arable land’s reduced water absorption is the widespread use of heavy agricultural machinery, which contributes to increased soil density. Theuse of such machines is necessary in vast mono­cultures, which dominate the Czech agricultural sector, and results from technical modernisation of the agricultural sector. Thedominance of big farms, which frequently focus on monoculture farming, also hampers biodiversity.23 Over the last century, during the process of establishing these farms (mainly as part of collectivisation which started back in the1950s) 800,000 kilometres of field margins and 120,000 kilometres of dirt roads were ploughed.24 Thepolitical transformation has not changed the situation much. Asaconsequence, as shown in charts5 and6, compared to other EU member states the Czech Republic has both the biggest average farm size– 130.2hectares (thefigure for Poland is 10.2hectares) and the biggest share of large farms (with anarea of 50hectares or more) in the total farmland area–92.5% (theproportion for Poland is 31.6%).25 Atpresent, each out of around one thousand big agricultural companies controls more than 10,000 hectares of farmland, which de facto makes it aquasi­-feudal latifundium.26


	
		Chart 5. Average farm size in EU member states in2016


		[image: Chart. Average farm size in EU member states in2016 (theEU average is given for 27countries)]


		V4states are marked blue. TheEU average is given for 27countries.


		Source: ‘Common context indicators for rural development programs (2014–2020)’, European Commission, ec.europa.eu.

	



	
		Chart 6. Theshare of big farms in the total area of farmland in EU member states in2016
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		Big farms are farms with anarea of at least 50hectares. V4states are marked blue. TheEU average is given for 27countries.


		Source: ‘Farm structure survey 2016’, Eurostat, 28June 2018, ec.europa.eu/eurostat.

	


	Initially, the operation of big farms was viewed as acompetitive advantage– they are easier to manage and economies of scale contribute to their cost­-effectiveness. However, over time, this system’s disadvantages have become increasingly evident. Vast open stretches of land facilitate soil erosion because bushes, groves and isolated trees mitigate the wind’s erosion activity and prevent the organic layer of soil (which is crucial for soil fertility) from being washed away by rain.


	Thestructure of farmland ownership hampers the efforts to maintain ahigh quality of soil: as much as 70–80% of Czech farmland is leased (this proportion is among the EU’s highest; the EU average is around 50%), most often for one to two years.27 This reduces the bond between the farmer and their land, and facilitates intensive use of farmland, which in turn accelerates soil erosion. Inaddition, in their farming activity Czech farmers largely focus on meeting the demand from big retail chains, which view maxi­mum cost­-efficiency as their priority; mitigation of the negative impact of their suppliers’ activity on the environment is less important for them.


	Thetotal area affected by the problem of soil erosion is 500,000 hectares of farmland, i.e.around 20% of the Czech Republic’s arable land, with most of this farmland being located in southern Moravia. Nationwide, around 60% of land is affected or threatened by erosion.28 Due to numerous new instances of soil erosion, in the last 30years soil water absorption capability has decreased by as much as athird. This negative trend is most often recorded in corn planted fields, which account for half of the instances of erosion, even though corn farming accounts for amere 12.4% of all crops.29 Almost 75% of corn farmed in the Czech Republic is field corn (silage corn), which is mainly used to produce biogas. Farming this type of corn requires intensive fertilisation, which in turn contributes to reduced soil quality and creates the need to use increasingly larger amounts of artificial fertilisers. Thesituation is similar with oilseed rape,30 which accounts for 16.7% of Czech crops (theEU’s largest share)31– athird of oilseed rape grown in the Czech Republic is intended for non­-food products. Thelast decade has seen asignificant increase in the production of both oilseed rape and field corn.32



	4. Thespatial development policy


	Another reason behind the present drought has been the land drainage programmes carried out over many years. Over the last century, the area of wetlands and flood plains has decreased by80%,33 and the length of rivers was reduced by 30% in order to create agricultural and building land.34 Thedraining of vast stretches of land has deprived the surrounding area of animportant cooling factor (forests have asimilar function), which has resulted in increased soil exposure to high temperatures. Thetemperature of dried­-up land increases faster, triggering apositive feedback reaction that has anegative impact on soil.


	Alongside this, to facilitate the operation of heavy agricultural machinery, numerous river channels were lined with concrete to accelerate the outflow of water, and thousands of kilometres of drainage ditches were built (asaconsequence, rain is only absorbed up to 80–100cm into the soil and is drained off). These activities were carried out on alarge scale, particularly in the1960s and 1970s. Theneed to drain water effectively was emphasised when flood mitigation was on the agenda (in1997–2013 there were eight major floods which took the lives of more than ahundred individuals). Several years ago, floods were viewed as the most important natural hazard. Similar proposals were put forward during wet periods (e.g.in 1975–1982) which naturally alternate with dry periods.


	Economic development combined with numerous large­-scale investments (e.g.warehouses, which are particularly popular due to the Czech Republic’s location as atransit country, and industrial facilities) contributed to vast stretches of land being occupied and concreted over. Sometimes, this involved high­-quality farmland (according to local data, built­-up and urbanised areas account for atotal of 11% of the country’s territory).35 According to most recent OECD comparative reports, the Czech Republic has the biggest share of built­-up areas in Central Europe; when compared to other EU member states agreater share is recorded for the Benelux countries, Germany, ­Denmark and Italy alone.36 Inaddition, alongside Germany the Czech Republic has the EU’s densest railway network, and its road network is denser than the road network in neighbouring Slovakia and Poland, for instance.37 Concreted over and asphalted areas disrupt natural water circulation because water is quickly drained off. Built­-up land is affected by rapid desertification, whereas it takes up to thousands of years for fertile land to form.


	III. THE ECONOMIC CONSEQUENCES OFDROUGHT


	1. Agriculture and food


	Water scarcity has anegative impact on the volume and quality of harvest. This mainly concerns cereals (including corn), oilseed rape, hops and sugar beets. In2019, due to hot weather, harvesting began 2–3weeks earlier than in previous years. Extreme crop losses (above 40%) were reported by farmers in every seventh district, mainly in southern Moravia and in the Bohemian Forest (Šumava) region. In2020, when in late spring and in summer drought occurred in north­-western Bohemia alone, crops harvested there were 15–20% smaller than in2018 and 2019, both of which were extremely dry years.38 Both in that region and previously in Moravia, one of the reasons behind this situation was the infestation of rodents, mainly the common vole. Itshabitats include dry meadows, overgrown fields and orchards, and arapid increase in its population is facilitated by the absence of cold winters and by warm springs and autumns. Inaddition, climate change is associated with the spread of crop­-damaging insects such as the Western corn rootworm, which was spotted in the Czech Republic for the first time in2002 (inPoland– in2004). Inrecent years, it has become one of the main agricultural pests.


	According to the rector of the Czech University of Life Sciences in Prague, over the next 5–10years Czech agriculture is likely to experience adisaster similar to the one currently faced by Czech forests.39 Inthe forest sector, alarm was repeatedly sounded against the threats associated with continued planting of spruce trees, whereas in the agricultural sector the consequences of maintaining intensively fertilised plant monocultures on vast fields which are not separated from each other were emphasised. Legal restrictions which are gradually being introduced (e.g.the definition of amaximum allowed area in which one specific cultivated crop can be planted– 30hectares) are frequently viewed as belated and insufficient. Thescope of these limitations results, for example, from protests voiced by top representatives of the agricultural sector, which is dominated by large, usually local, businesses whose owners have links with agriculture ministry officials. Aside from Prime Minister Andrej Babiš, the de facto owner of Agrofert (see the box on the next page), the biggest owners of Czech farmland include Radovan Vítek, the second richest Czech citizen, and Gabriel Večeřa, ranked 61ston the list of richest Czechs. Thesix biggest recipients of agricultural subsidies (which include these three businessmen) include just one foreign company– the British­-owned Spearhead.40 Inthe situ­ation in which the country’s prime minister de facto manages its largest agri­-food company, and the agriculture minister used to work as head of anorganisation grouping agricultural companies, it is difficult to expect that the state will launch comprehensive activities to divide the big farms into smaller ones or carry out state­-funded expropriation in order to sell the land to its current leaseholders. Another complex and long­-term task involves boosting crop diversification and biodiversity in the environment in general, which could increase the country’s resilience to climate change. Proper distribution of EU subsidies could facilitate this process.


	
    	Agrofert– the Czech agri­-food giant


		Thecompany was established in1993 by Andrej Babiš. He managed it from its formation until the beginning of2014, when he became deputy prime minister and finance minister. Officially, he was the company’s owner until February 2017– when, in line with the amended law on conflict of interest, he temporarily transferred 100% of the conglomerate to two trust funds. However, in practice he continues to have amajor influence on the company’s operation (e.g.the trust funds are managed by his close collabo­rators of many years, whom he appointed and may dismiss in specific circumstances).41


	Agrofert continued to expand and to take over consecutive companies from the agri­-food and chemical sectors, and later on from the forestry and wood production, renewable energy sources (RES) and media sectors. Atpresent, it includes more than 250businesses operating in 18countries and employing 34,000 individuals (two thirds of whom are individuals employed in the Czech Republic, where Agrofert is the second biggest private employer). Agrofert has become the leader in the production of fertilisers, the sale of seeds, lease of agricultural equipment, purchase of agricultural produce, production of and trade in processed meat products, dairy and bread. This is how the present prime minister began to control the entire value added chain in the agri­-food sector. Following the formation of the ANO political movement (in2011), in2013 he bought the Mafra media group (which now forms acomponent of Agrofert) that controls two popular opinion­-forming daily newspapers.


	Due to the scope and scale of Agrofert’s operations, since joining the government in2014 Babiš has in practice been in apermanent conflict of interest, regardless of the fact that adispute is ongoing between the European Commission and the Czech government as to whether he is violating Czech and EU law in this respect. Agrofert regularly receives subsidies from the Czech state and from the EU, and takes part in public tenders. In2017, it was the Czech Republic’s biggest recipient of EU agricultural subsidies (thecompany owns around 3.5% of Czech farmland), and under various schemes of non­-repayable loans it received asum that is almost three times higher than the amount of corporate income tax it has paid to the state budget. In2018 and2019, the company was the unquestioned leader among those EU companies which were the biggest recipients of EU agricultural subsidies.42


	Back in his business years, Babiš successfully lobbied for the enactment in2010 of anamended law which increased the share of biocomponents in petrol and diesel oil, which could only be adopted following arejection of the president’s veto.43 Thecompanies in his capital group not only continue to grow oilseed rape (onanarea that accounts for 17% of their fields, i.e.5% of the Czech Republic’s total oilseed rape crops) but also are the country’s biggest producers of arapeseed oil­-based biocomponent added to diesel oil. In2019 alone, Agrofert accounted for 54% of biocomponent supplies to the state­-controlled Čepro company, which is the biggest purchaser of this product. Theremaining portion of this biocomponent was imported, while the Kratolia company– Agrofert’s biggest domestic competitor in the production of fuel components obtained mainly from agricultural produce– closed down following afiscal inspection carried out in2015, when Babiš was finance minister. Atthe same time, the Czech Republic is not focusing on the development of second­-generation biofuels, i.e.those that are produced from non­-food biomass (e.g.timber industry waste). These fuels are more favourable from the point of view of environmental protection than first­-generation fuels: EU legislation relating to this latter type of fuels contributed to anintensive use of artificial ferti­lisers and the import of palm oil (aswell as to emissions generated during its transport).


	Inconnection with the COVID-19 pandemic, Agrofert companies are producing large amounts of disinfectant liquids and their components, some of which are plant­-derived: glycerol (which accounts for around 2.2% of disinfectant’s composition) is obtained from oilseed rape, and ethanol from corn.44

	


	Local agri­-food producers are referring to drought and trade restrictions due to the COVID-19 pandemic to promote the slogan of “food self­-sufficiency”. According to the arguments presented by this lobbying group, increasing the variety of crops could help to boost biodiversity, which is beneficial for soil, and increased crop acreage could improve soil water retention.45 Inacontext of drought and limited water availability, meeting these demands would require animprovement in the organisation of irrigation systems. Atpresent, local production is capable of covering amere 36% of the Czech Republic’s fresh vegetable consumption, 39% of its fresh fruit consumption (excluding tropical fruit), 51% of pork consumption and 65% of poultry meat consumption.46 InJanuary 2021, the Chamber of Deputies passed the law (including with votes in favour cast by ANO politicians) that envisaged the introduction of aminimum share of Czech­-made foodstuffs in the total volume of foodstuffs sold in Czech stores, starting from 2022. Thedraft law was supported by big agricultural companies and proposed agradual increase of this share from 55% to 73% by 2028. This was aslightly modified, more liberal version of the parliamentary proposal submitted in spring 2020 (e.g.the requirement was restricted to stores with afloor area exceeding 400m2), which in summer 2020 triggered harsh criticism from Thierry Breton, the European Commissioner for Internal Market, and from Czech entrepreneur organisations (e.g.due to it being inconsistent with EU legislation). Anew wave of criticism at the EU level, including from ambassadors of the largest EU member states, and areal threat that the EC may launch aprocedure regarding this issue, persuaded Prime Minister Babiš to refrain from introducing such far­-reaching changes. He hinted at this on the same day on which the amended laws were passed, and subsequently in April 2021 his deputies voted against the reform, having taken into account the reservations submitted by the Senate (which is dominated by the opposition).


	Acertain degree of protectionism was evident in the restrictions introduced as part of temporary measures during the COVID-19 pandemic– starting from autumn 2020 stalls run by farmers were allowed to sell Czech agricultural produce alone (this was valid until 30January 2021, when the operation of marketplaces was suspended as part of pandemic restrictions). These types of activities may bring adouble benefit to the government: if it manages to introduce such measures and to maintain them for alonger period due to decreased vigilance on the part of the EC, Czech companies linked to government officials will benefit from them. Ifthis is not the case, these measures may help the government in the campaign ahead of the 2021 parliamentary elections anyway, because they will be presented as anillustration of the government’s determination to defend Czech national interests in the EU.


	However, the dispute in the Czech debate is about the methods rather than the direction of actions. Theproposal supported by successive governments (including the present one) to increase the country’s food self­-sufficiency is not particularly controversial. For many years, the Czech Republic has been importing large amounts of foodstuffs– in both 2019 and 2020 the country’s foodstuff imports were around aquarter higher than its exports. This problem is evident not only in agricultural production but also in food proces­sing– for example, milk and livestock are exported, while processed food is usually imported (more than half of hard cheese and cottage cheese sold in Czech stores is foreign­-made, while domestic milk production exceeds consumption by more than athird). One specific measure to support food self­-sufficiency was the government’s decision in spring 2020 to earmark CZK 4.3billion (around EUR 170million) from the budget reserve for the promotion of this idea.47 Themoney is intended to support the development of domestic cultivation of vegetables, fruit and hops, as well as pig and poultry farming.


	Producers promoting food self­-sufficiency frequently refer to anidealised picture of “better times” for agriculture, i.e.the Communist era, criticise “excessive” market openness and the major presence in the Czech market of foreign retail chains, which are mainly focused on maximising their profits. Tosupport their argumentation, they cite data compiled by the Czech Statistical Office, according to which domestic meat production at the end of the1980s exceeded consumption almost twofold, while at present it satisfies amere half of domestic demand.48 Over the last 15years, the area of potato­-planted fields decreased by50%, and the area of fruit orchards by around 25%.49 Atthe same time, compared to its demand, the Czech Republic records asurplus in the production of cereals and sugar beets, and the acreage of oilseed rape crops has increased by more than aquarter.



	2. Theenergy sector


	TheCzech energy sector is traditionally based on three types of power plants which depend on water availability: coal­-fired, nuclear and hydro­power plants. Theextent of this dependence is evident in the amount of water the energy sector consumes– in2018 it used 629millionm3 of water, i.e.almost 40% of the Czech Republic’s total water consumption. Compared to2010, this equates to adecrease of as much as athird in terms of the amount of water and of 8percentage points in terms of the share in total water consumption (cf.Chart4 in PartI). However, as much as 83% of this water returns to rivers. Alongside this, the energy sector accounts for more than half of surface water intake (cf.Chart7, p.37). Inthe last decade, the decrease in this sector’s water consumption was faster than in the industrial sector and the public utility sector, which indicates that aside from technological improvements and savings made as aresult of water price increases, other factors came into play. Due to the fact that in consecutive years energy production has remained largely unchanged (83–88TWh), the additional decrease in the energy sector’s water consumption was caused by changes affecting the structure of ­energy mix. Themost important factors include the gradual coal phase­-out (in2010–2018 the share of coal in electricity production decreased by 10percentage points) and increased utilisation of RES, which do not require major water consumption, and natural gas (by 3.8 and 2.7percentage points, respectively).50 Thepreviously recorded increase in electricity generation at the beginning of the present century mainly resulted from the launch of two units of the Temelín Nuclear Power Plant in 2002–2003.


	Thus far, the hydropower sector has been the most affected by problems resulting from drought: in consecutive years between 2014 and 2019 hydropower plants recorded adecrease in annual electricity production, compared to each consecutive year from at least 2007 until 2014. Back in2013, annual electricity production by hydropower plants was 2–3billion kWh, post-2014 it slightly exceeded the level of 2billion kWh only twice (in2018 electricity generated by hydropower plants covered 2.2% of domestic demand, in 2019– 2.7%, whereas back in2013 the figure was4.1%). Over the last few years, the Czech Republic’s largest hydropower plant operator, the ČEZ company, reported that electricity generation in big hydropower plants accounted for 70% of the long­-term average, and in small hydropower plants only50%.


	Inaddition, drought has curbed the development of biogas power plants, including as aresult of adecrease in crops used by these plants, e.g.corn. Since 2014, which was the first year in which the recent drought began to be evident, biogas plants have seen astagnation in electricity generation, and in2018 and 2019 asmall drop was recorded (in2019 of 3%year­-on­-year).51 This was accompanied by increased utilisation of natural gas in electricity generation. Thestagnation recorded for biogas power plants is confirmed by other data: the share of these plants in electricity generation from RES increased from13% in2011 to25% in2014 and then slightly decreased to23% in2019. Theshare of these plants in total electricity generation increased from1% in2011 to3% in2014 and remained almost unchanged until 2019 (2.9%). Sometimes, biogas power plant operators (atpresent there are 574 of them, the number is similar to the one recorded in2016) reduce the operation of their facilities due to drought or switch to another primary input (e.g.manure). Paradoxically, due to apoorer quality of cereal crops caused by drought, aportion of these crops is sold to biogas plants.


	Adecrease in water resources may prevent the cooling of nuclear units. However, thus far there have been no such instances in the Czech Republic (­although in2018 drought affecting Hungary forced the Hungarian government to reduce electricity production in the Paks Nuclear Power Plant).52 Most likely, the problem regarding the availability of water used for cooling will no longer affect the currently operating units of the nuclear power plants in Temelín and Dukovany– this is due to the hydroelectric dams on the Vltava and Jihlava rivers. However, the cooling of the planned fifth reactor of the Dukovany Nuclear Power Plant may pose certain challenges. According to nuclear energy experts, the cooling process may cause the entire Jihlava river to dry up within ayear.53 This means that the plans to prolong the operation of the four older units until 2045–2047 and to launch the new unit in2038 may be impossible to reconcile. Therefore, it cannot be ruled out that ultimately small modular reactors (SMRs) will be installed in this power plant, which are less dependent on water availability. Itis likely that no such problems will emerge regarding the expansion of the Temelín Nuclear Power Plant, which is planned to take place following the expansion of the plant in Dukovany, because the Vltava can easily cool down another two big reactors.


	Similar cooling problems have also been recorded for some coal­-fired units, although the situation in the Czech Republic in this respect is quite favourable. This is because in most large coal­-fired units (just as in nuclear units) the cooling process is mainly carried out in cooling towers, rather than in once­-through open cooling systems (ase.g.in Germany and France). When cooling towers are used, water flows in aclosed system, in which only the amount of water that is lost due to evaporation needs to be replenished. This means that this system is less dependent on water availability, which makes it easier to maintain during droughts. However, it cannot be implemented in all power plants– for example, the Mělník coal­-fired power plant, which has a4.4% share in the capacity of the Czech electricity generation sources, is using anopen once­-through system, which makes it the country’s biggest consumer of water (each year it draws 330millionm3 of water from the Elbe and accounts for 20% of the country’s water consumption). Back in2003, this facility had to be temporarily shut down due to the scarcity of water used for cooling. Asaresult of some older units being shut down and partly replaced with gas­-fired units, in the next five years this power plant’s water consumption is expected to decrease by more than60%. Due to the Elbe’s minor vulnerability to drought, in recent years the Mělník power plant has not experienced any major problems with water availability. Such problems were reported by smaller power plants– the Poříčí power plant (located several kilometres from Polish Lower Silesia) and the Hodonín power plant (insouthern Moravia), which were forced to reduce their electricity production.


	Continued problems with water availability will likely contribute to anincrease in the importance of non­-water dependent sources of energy, i.e.solar and wind power plants with additional gas turbines. Solar power plants were indicated by ČEZ, the Czech Republic’s biggest energy company, inits 2030 vision as the main alternative to the gradually phased­-out coal. This is how drought is contributing to anaccelerated decarbonisation of the Czech energy sector. ČEZ currently accounts for 70% of domestic electricity generation and in2020 more than athird of electricity produced in its power plants was generated from coal.


	
		Chart 7. Thestructure of the Czech Republic’s groundwater and surface water intake in2018
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		Source: Ministry of the Environment (data from the ISSaR system).

	



	3. Theconstruction sector


	Due to water availability problems, Czech citizens are increasingly less inclined to support in their neighbourhood new large development projects likely to use water from the local water supply system. For example, this was the reason why in areferendum the residents of the Zdiby municipality near Prague blocked the construction of alarge logistical centre (153,000m2; 98% of the votes were cast againstit). Zdiby is amember of abigger association known as KoridorD8 which includes 14local municipalities opposing new investments in the region. Intheir arguments, they refer to their concerns regarding water availability and other issues. This is how the planned construction of afacility owned by the Daimler company was blocked. Ifbuilt, it would be the Czech Republic’s largest logistical facility (see below).54


	
    	Therejection of the Daimler investment– anexample of the rising importance of environmental criteria


		Inmid-2017, the Czech media reported that in Úžice (10km north of Prague) Daimler plans to construct alogistical centre, mainly to serve as awarehouse for automotive components. Plans have been made to build afacility with anarea of 22hectares within three years (i.e.twice as big as the Amazon warehouse near Prague, which is the country’s largest industrial building constructed post-1989) and the area of the investment as awhole was to be 44hectares. Thecentre was to employ 900individuals who would be working in athree­-shift system seven days aweek. Both Czech and Polish media reported that the investor had decided to choose the Czech bid over the Polish one due to more comprehensive investment incentives.


	Theconstruction works were to start in2018. Initially, the authorities of the Central Bohemian Region issued apositive environmental impact assessment decision (EIA, anassessment of the investment’s impact on the environment analysed from the point of view of EU legislation). However, as aresult of protests organised by the local population, including the KoridorD8 association, the issue received widespread media coverage. For example, noise and environmental pollution associated with the investment were emphasised alongside the issue of water management in the situation of adrought. InFebruary 2018, KoridorD8 intervened with the Ministry of the Environment and other bodies in connection with the EIA. Ultimately, in spring 2019 the Ministry issued aban on transferring land owned by the state farmland fund to the investor, explaining that the investment stands in contradiction to “adaptation to climate change” because some portions of this land were high­-quality farmland. This decision was possible thanks to the2015 amendment to the law on protection of farmland, which toughened the rules for changing the category of farmland. According to the amended law, changing farmland categoriesIandII is only possible when another public interest is more important than the interest connected with farmland protection.


	Thedecision came as asurprise to the developer, the CTP company, which had by then purchased the land and was preparing it for development activities, which cost it atotal of more than 20million euros. Thecompany was hoping that it could carry out another investment, at least on aportion of this land, such as abusiness park. However, when it modified its investment plans (e.g.reduced the facility’s size by half), once again the Environment Ministry refused to allow it to use land owned by the agricultural fund. Atthe same time, in spring 2018 the Polish media reported that Daimler was expanding its logistical centre in Ołtarzew near Warsaw, which may be viewed as partial compensation for its failure to construct asimilar facility in the Czech Republic.

	


	Inthe coming years, the requirement to prevent the spread of drought and to keep high­-quality land undeveloped will curb the construction of greenfield warehousing facilities and promote investments in desolate post­-industrial facilities (so­-called brownfield investments). TheCzech Republic’s central location, high level of industrialisation and still relatively low price of land all contribute to considerable demand for warehousing facili­ties in this country. Inmid-2019, the total area of industrial and warehousing facilities was 8millionm2; over the last decade their number increased twofold, i.e.to around700. Another 0.5millionm2 of warehousing facilities was under construction, mostly in the vicinity of Prague. Some scientists and environmental activists are calling on the government to introduce atax on impervious surfaces (e.g.asphalted land), modelled on asimilar tax in Germany, in order to reduce the number of empty buildings (atpresent around 5% of warehousing facilities are not leased). According to them, the state should be more active in encouraging investors to carry out brownfield investments. Thepotential for such initiatives is high– at present there are around 11,000 brownfields in the Czech Republic with atotal area of 38,000 hectares.55 However, since 2010 the Czech government has not supported asingle undertaking of this type; in the last 20years it supported amere four, while in the same period it offered subsidies to 98greenfield investments (including projects which involved changing the status of land so that it is no longer considered as farmland; since 1998 80,000 hectares of land, i.e.2% of Czech farmland, was covered by these investments). These activities came under criticism from the Czech Supreme Audit Office (NKÚ) which considered them harmful from the point of view of preventing climate change. Asaconsequence, in July 2019 the government adopted the National Brownfield Regeneration Strategy for 2019–2024,56 which is intended to promote these types of investments and to offer funding for their implementation similar to that available for greenfield investments. Inthis spirit, the Czech Ministry for Industry and Trade increased the earmarked funds in the 4thcall for tenders in the ­Regeneration and Commercial Use of Brownfields Programme, announced in2020. Theprogramme has been implemented since 2017.57 This time, the sum earmarked for this purpose is CZK 260million (EUR 10million), i.e.more than 2.5times higher than in the first and third calls for tenders, and 1.5times more than in the second call for tenders.



	4. Forests


	Vegetation dying has been one consequence of drought, in particular due to the increasingly lower level of groundwater. Inforests, this mainly involves pine and spruce trees. Alongside this, drought has contributed to the spread of bark beetle infestation on ascale which is unprecedented in the history of the Czech Republic. Thefirst symptoms of this infestation became evident as early as 2012–2013 in Czech Silesia and northern Moravia. Over time, it has spread to almost all forests nationwide up to analtitude of 700metres above sea level. Since 2017, the spread of this pest has doubled each year– according to estimates in2020 it affected around 60millionm3 of trees and in2021 the figure is expected to double again. According to estimates prepared by the ministers of agriculture and the environment, the fight against bark beetles will likely last until 2023–2025. However, it is expected that the calamity will ease in tandem with the spread of bark beetles to increasingly higher altitudes.


	Theunprecedented scale of bark beetle infestation is both aconsequence of drought and one of the reasons behind its aggravation. Theneed to cut down vast stretches of forest (inthe Jeseníky Mountains alone, located near the Polish border, more than 4,000 hectares of forest were logged) has contributed to accelerated soil erosion and decreased soil water retention capability. This is curbing the growth of newly­-planted trees and reducing rainwater absorption, which in turn increases the risk of flood. Inaddition, forests impact on the local microclimate by cooling down the surrounding area. Therefore, cutting down vast stretches of forest contributes to anincrease in temperature in the region.


	Alongside this, anexcessive supply of timber resulting from emergency logging reduces the price of timber and undermines the profitability of forest management. Asaconsequence, in2019 the usually profitable state­-controlled company Lesy České republiky (Forests of the Czech Republic, LČR), which manages more than half of the country’s forested areas, recorded aloss to the tune of CZK 790million (around EUR 30million).58 Although according to the company’s internal estimates prepared in2020, it was expected to be unprofitable until 2023, in2020 it managed to eke out asmall profit. This resulted from increased state subsidies to compensate for low timber prices. However, these subsidies can only be offered to those companies which decide to cut down and sell sick trees, which reduces the price of timber even more. While in 1990–2015, 1.3millionm3 of trees affected by bark beetle infestation were cut down annually, in2019 the figure surged to 20millionm3. In2019, LČR alone cut down arecord­-high volume of 13.9millionm3 of trees (anincrease of 30% year­-on­-year) including 9.7millionm3 of trees infested with bark beetles (more than 60% more than in the previous year).



	5. Households


	Drought has anegative impact on the life of Czech citizens, it triggers anincrease in the price of foodstuffs, running water and electricity, and reduces the quality of life due to various restrictions. In2019, foodstuffs had a17.6% share in the average household’s consumer spending, electricity had a5.3% share, and water and sewage fees held a1.6% share.59


	Theincreasingly severe agricultural drought results in increased prices of agricultural produce. In2019 the biggest price increase was recorded for potatoes (44%). Theprice increase recorded for vegetables in general (14%) was much higher than the average price increase in the economy as awhole recorded in2019 (2.8%). Similarly, data compiled for 2020 indicates that the price increase in foodstuffs (4.5% year­-on­-year) is significantly higher than the rate of inflation (3.2%). Inmid-2020, in the Czech Republic foodstuff prices were 21% higher than back in mid-2012, while for the EU-27 the figure was11%. However, the prices of vegetables alone were as much as 41% higher (24% in the EU-27) and the prices of fruit were 33% higher (26% in the EU-27).60 In2013–2019, there was anincrease in the share of fruit and vegetable spending in household consumer expenditure (arise of around 0.2percentage points to1.4% and 1.85%, respectively).61 Inthe Czech Republic, spending on foodstuffs accounts for 84% of the EU-27 average, while the average level of prices of ahousehold basket of goods stands at 75% of the EU-27 average.62


	Water availability problems have resulted in arise in the price of running water– by more than athird in the last decade. Inthe same period, the average price increase was almost15%. This is combined with inconveni­ence associated with temporary limitations on the use of water for specific purposes, e.g.for watering plants and filling up private swimming pools. These restrictions are affecting alarge group of citizens: on average every third house with agarden has anadjacent swimming pool. InEurope, in proportion to the number of inhabitants, the Czech Republic is ranked third in this category, after Spain and France.63 Atthe same time, this situation contributes to society’s increased water efficiency awareness.


	Inaddition, drought triggers arise in electricity prices and in electricity spending during summer months due to intensive utilisation of air conditioning systems. Due to grid overload in summer months, in the summer of 2018 electricity prices increased by more than athird compared to2017, and by twofold in comparison to2016.64 In2013–2019, the share of spending in the “housing, water, electricity, gas and other fuels” category in household consumer spending as awhole rose from 22% to24%.


	Drought is also impacting on the implementation of development projects and on the domestic property market. Property dealers confirm arising demand for houses that have their own water source (theprice of such ahouse is 5–10% higher than the price of anaverage house) or– most preferably– two alternative sources, i.e.both awater main and awell from which water can be drawn for plant watering. Atthe same time, there has been no increase in Czech citizens’ interest in well sinking, but anincrease was recorded in the number of applications for connecting the newly­-developed buildings to the water mains. Well sinking is increasingly difficult due to additional limitations introduced in2019 and to opposition from neighbours, who are worried that their own sources may dry up and are more inclined to appeal such plans to relevant administrative bodies. Another reason why new buildings are not constructed in those areas which are most affected by drought is that some municipalities (e.g.in the Vysočina Region) have banned the sale of building plots and the construction of houses, due to their concerns regarding drinking water scarcity. Inaddition, several other regulations are impacting on the quality of life in these areas, e.g.aseasonal ban on watering plants using drinking water.



	
    	Theoperation of the Turów coal mine– anexample of asymmetry in the perception of threats posed by hydrological drought and water scarcity


		One illustrative case that the Czech media has associated the problem of drought with is that of the operation and planned expansion of the Turów lignite mine, located in the Polish­-Czech­-German cross­-border region (inthe Zittau Basin), and managed by the PGE Group– astate­-owned consortium that is the biggest electricity producer in the country.65 According to numerous Czech experts, politicians and environmental activists, this facility’s operation already has anegative impact on the level of groundwater on the Czech side, which aggravates the problem of hydrological drought. They argue that in these circumstances the mine’s expansion may completely deprive the inhabitants of the Czech part of the cross­-border region of water which they draw from their wells.66 Czech experts claim that the problem regarding continued depletion of water resources, which is expected to occur following the expansion of mining activity, may affect around 30,000 inhabitants of municipalities located on the Czech side of the border. Atthe same time, they are distrustful of the solution that PGE is currently implementing to protect the water intake in Uhelná, involving a1.1km long and 1m wide so­-called anti­-filtration screen (itscompletion is expected in autumn 2021). They argue that it has not been tested beforehand and may deprive the local inhabitants of access to water in case of its failure.67 According to them, to secure astable access to water, costly investments in water and sewage systems in the cross­-border region in the Jizera Mountains would be necessary. Asimilar result could be reached if the Czech authorities accepted Poland’s proposal to build awater supply system connecting the local area to the water mains in Bogatynia. ­However, in both instances the problem involves the absence of awater and sewage system in alarge portion of the Czech side of this section of the cross­-border region. Alongside this, Czech officials are undermining the PGE’s findings contained in the report assessing the environmental impact of the mine’s expansion. According to this report, the drinking water intake in Uhelná is the only water intake that may be affected by the facility’s expansion.68 Toboost the Czech side’s case, on 3February 2020 the government in Prague allocated additional funds to initiatives focused on performing additional measurements, e.g.regarding the changes in the water level in the vicinity of the mine. InJune 2020, PGE presented areport compiled by the Institute of Meteorology and Water Management, including ananalysis of meteorological and hydrological droughts, which indicates that the operation of the Turów lignite mine has anegligible impact on hydrological conditions on the Czech side.69 According to the report’s authors, the problems regarding water resources on the Czech side are mainly due to the region’s meteorological conditions, and the entire mountainous region of the Zittau Basin is particularly vulnerable to hydrological droughts. Although open­-pit mines require land drainage, which frequently results in adecrease in the level of groundwater (which is why the Turów mine may have anegative impact on drinking water availability), it cannot be ruled out that Czech water resources are also affected by the unprecedented drought. This opinion was voiced by the Czech Geological Survey (ČGS) which in recent years conducted research on the changes in water level in the vicinity of the mine. In2021, the ČGS admitted that whereas in deeper aquifers water depletion likely results from the mine’s operation alone, in shallow aquifers (which serve as awater intake e.g.for Hrádek nad Nisou) the underlying factors are acombination of mining activity, local water drawing and drought, and that it is difficult to assess the exact impact of each of these factors.70


		TheTurów case has sparked controversy in the Czech Republic, and since the beginning of 2020 it has also been widely discussed at the European level. This was when the local authorities of the Liberec Region filed acomplaint against Poland with the European Commission, in which they argued that Poland violated the EU Water Framework Directive. This move received support from the Czech Environment Minister Richard Brabec (ANO) and Czech MEPs representing various political parties (including ANO), who called for organising adebate focused on this problem in the European Parliament (theissue was covered by the Politico portal). On17December 2020, in response to the Czech Republic’s complaint, the EC announced that Poland had indeed incorrectly applied the provisions of the EIA Directive and of the directive on public access to environmental information, although it rejected other reservations (including those regarding the alleged water directive violation).71 On26February 2021, the government in Prague filed alawsuit against Poland at the Court of Justice of the European Union in this case, in which it also demanded that interim measures be introduced involving ceasing the mining activity. On21May 2021, the Court ordered Poland to immediately cease mining. For both states, the lawsuit is unprecedented; in the history of the European Community and the European Union it is exceptional (since 1979, amere six judgements were issued in lawsuits between two states, and two lawsuits were withdrawn). Thetwo countries can still reach acompromise before the Court issues its judgement. According to media reports regarding Prague’s claims, the possible bilateral agreement will most likely envisage that Warsaw should offer to Prague acontribution worth around 50million euros for the implementation of environmental projects in the cross­-border region as well as initiatives to improve drinking water availability.


	Inaddition, the Czech media is using the disputes over the Turów mine to emphasise the differences between the Czech Republic and Poland and to undermine the purpose of developing cooperation within the V4group. These disputes are likely to have anincreasingly negative impact on bilateral relations. Atthe same time, drought and water scarcity may become important issues of shared interest for the V4countries, particularly in light of the fact that the Czech Republic and Poland are among those EU member states that have the poorest freshwater availability parameters. Moreover, this problem is high on the agenda for the governments of Slovakia and Hungary alike. Thefact that the proposal to take action to improve the situation in these fields (under “V4Water” slogan) has been included in the agenda of the Polish presidency of the V4group (2020–2021) suggests that the four countries are increasingly aware of their shared challenges related to drought and to depletion of water resources.72

	


	IV. MITIGATION MEASURES


	Inthe Czech Republic, abroad public debate on water management solutions has been ongoing since 1997. Initially, it was dominated by issues related to flood prevention. Thedebate included two separate camps which were initially hostile to each other: the environmental camp (which advocated solutions that were as close to the natural environment as possible) and the economic camp (which was trying to push through large development projects that impacted on the environment). Thepresent government emphasises that it is trying to carry out activi­ties advocated by both camps. Compromise solutions are being adopted increasingly frequently. Most environmental activists now accept certain less invasive development projects carried out to boost water retention– one example involves artificial infiltration and groundwater recharge projects which include channelling water from rivers to big bodies of water via specially­-made ditches. Other projects that are less damaging to the environment (atotal of around 1,000 such projects have been carried out) include the establishment of fish ponds. According to environmental activists, non­-invasive projects do not include large dams, which some leading researchers consider anecessity in certain locations due to their potential role in preventing water scarcity, including drinking water scarcity (atpresent they account for 52% of domestic drinking water supply)73.74 Thearguments presented by these researchers convinced the government– in May 2020 the Ministry of Agriculture identified 31locations for constructing dams (theMinistry of the Environment has approved most of these locations and added them to another 65locations secured for future surface water accumulation). Although land preparation and construction of such afacility lasts 15–20years, the fact that aspecific location was included in this list will equate to it being protected against other types of development activity. Atpresent, preparations are underway to build six large dammed reservoirs. Thework on creating two of them, in central Bohemia, is expected to be launched in2024 (nosooner than in2028 both will be capable of retaining atotal of 1.2millionm3 of water within anarea of almost 48hectares), and the work on another one, much larger than the first two (itwill retain 14.5millionm3 of water within anarea of 130hectares), in the vicinity of Bruntál near the border with Poland’s Silesia Province– in2025.75


	Inthe Babiš government policy statement, drought prevention is described as ‘amatter of paramount public interest’. Asthe problem worsens, the government is launching further measures focused on boosting the country’s water retention capability and improving water availability, as well as on slowing down the pace of climate change and adapting toit. Richard Brabec, the Minister of the Environment (ANO; in office since 2014), emphasises that it is crucially important to switch from thinking about the threat associated with anexcess of water to becoming aware that in fact it is water scarcity that is increasingly posing athreat. Toachieve this, new regulations are being passed and additional funds earmarked, and various incentives are offered to local authorities to commence action. Coordination of these actions is facilitated by the National Coalition for the Prevention of Drought established in August 2018. Itgroups the most relevant ministries (ofthe environment, agriculture, industry and trade, as well as regional development), representatives of public offices dealing with related issues (e.g.the geological survey, the environmental protection fund), local governments and prominent experts representing universities and research institutes. Theprivate sector is represented by officials from the Agrarian Chamber and the Confederation of Industry of the Czech Republic. Although the government is striving to make these activities mutually complementary, the Czech Supreme Audit Office (NKÚ) has identified aninstance involving offering subsidies to mutually exclusive initiatives: the Ministry of Agriculture supported the creation of artificial river channels, while the Ministry of the Environment supported their elimination (according to the ministers this situation was exceptional and its importance was marginal when compared to the total number of projects implemented).


	Asregards combating drought, key importance is attached to projects intended to boost drinking water availability and the total volume of water in the Czech Republic. In2019, the Prime Minister announced that in the coming decade he intended to earmark CZK 24billion (around EUR 1billion) for building new water supply connections and CZK 6billion (around EUR 240million) for modernisation of the current ones. Thenew connections will enable alarger group of inhabitants to have access to public water supply systems76 and will facilitate the distribution of water to areas most often affected by water shortages. Modernisation of the installation, for its part, will help to reduce water distribution losses (in2019 these losses accounted for 14.5% of the total volume of water).77 Inaddition, plans have been made to connect the Těrlicko Dam (which supplies water to mines in the Ostrava­-Karviná coal basin) with the Žermanice Dam (located around 15km west of Český Těšín, it supplies water to the steelworks in Ostrava) using a4-kilometer underground tunnel by2030. This is intended to enable more efficient utilisation of the former dam for industrial purposes in the context of its reduced utilisation by coal mines that are being gradually shut down.


	TheMinistry of Industry and Trade is carrying out anumber of initiatives to encourage SMEs to optimise their water consumption78 (e.g.zero interest ten­-year loans) and to construct reservoirs as part of amodernisation of industrial facilities (subsidies cover 45% of the cost). Thepresent reservoirs with atotal area of 30,000 hectares are capable of accumulating 3.36billionm3 of water, and the present fish ponds with atotal area of 51,000 hectares could hold around 400–500millionm3 of water. Their capacity is 2.5times bigger than the Czech Republic’s annual intake of surface water and groundwater.79 Inorder to encourage citizens to collect rainwater, the Ministry of the Environment is carrying out two rainwater harvesting programmes. One of these programmes (Velká Dešťovka, or “Thebig rainwater”) is addressed to municipalities, and the other one (Dešťovka proobčany, or “Rainwater for citizens”)– to local inhabi­tants. They enable municipalities and citizens to obtain asubsidy for activities such as the construction of storage tanks to collect rainwater that can be used for plant watering and toilet flushing. Since 2014, the ministry has co­-funded the construction of new drinking water intakes in more than 400 municipalities (almost 200,000 local inhabitants benefitted from these initiatives). Inaddition, it has carried out measures to revitalise rivers and streams by reverting them to their old channels, which elongates them and increases the volume of water that remains in the Czech Republic– in 2014–2019 around 1,000 such projects were carried out, worth atotal of CZK 3.5billion (around EUR 140million).


	Inaddition, to boost the country’s water retention capability, the Ministry of Agriculture has carried out initiatives to revitalise wetlands, which have aparticularly big water retention potential (10m2 of wetlands is capable of accumulating 9,000 litres of water). In2019, 280hectares of such wetlands were revitalised,80 which accounts for asmall portion of the total area of wetlands (around 350,000 hectares). This means that as aresult of these activities the country has only slightly restored the situation recorded back in the1950s, when the total area of its wetlands was 1.3million hectares, i.e.almost four times bigger than at present. However, the plans are more ambitious– in the Bohemian Forest Region alone 600 hectares of wetlands were revitalised in the last 20years, and anadditional 2,000 hectares will be revitalised by2024.81


	Inthe coming decade, the Czech government plans to spend the equivalent of EUR 1.9billion to resolve the problem regarding drinking water availability. EU funds make up asignificant portion of this sum. In2016–2018, the Ministry of Agriculture alone spent the equivalent of EUR 1.1billion on boosting protection against drought; almost 70% of this sum was contributed by EU funds. Issues related to drought prevention were included in the National ­Recovery Plan, on the basis of which funds from the Recovery and Resilience Facility (RRF) under the Next Generation EU fund will be made available.82 CZK 2.98billion (around EUR 120million) was allocated to the implementation of the “Supporting biodiversity and combating drought” component. These funds will support projects intended to improve rainwater management and restore aquatic ecosystems. Thecomprehensive water resources inventory, announced back in2017 and launched as late as in mid-2019, is still in its early stages. Thepurpose of this inventory is to determine the volume of water available in the Czech Republic and to devise solutions for its efficient use. Theinitial results of the pilot inventory project (covering the Thaya River basin in southern Czech Republic) are expected to be published in three years. Other supported activities include research projects, e.g.regarding surface water infiltration into deeper layers of soil. The“pilot farm” project carried out by the state office for land administration, in cooperation with several scientific and research institutions, will likely bring very interesting results. Thepurpose of this project is to determine the differences between those farms that take drought adaptation measures (and climate change adaptation measures in general) and those that do not apply any novel solutions.


	Not all of the drought and water scarcity prevention measures require financial outlays. TheMinistry of Agriculture prepared aconstitutional act83 on water protection, which ultimately, following the necessary consultations, was submitted to the lower house of parliament as adraft bill. Itssupporters cite the fact that back in2016 the right of access to drinking water and water protection were enshrined in the constitution of Slovenia and that the constitution of Israel contains similar provisions. However, the future of this bill is uncertain– various institutions have protested against it. They include the Ministry of Transport, which is worried that the bill may disrupt the implementation of development projects (ultimately the government adopted aneutral stance on this matter). Inaddition, some senators emphasised that such initiatives are unnecessarily diverting attention away from specific actions. However, it is apparent that relatively specific actions were taken in the form of the amended water law which came into effect on 1February 2021. Thejoint initiative devised by the ministries of agriculture and the environment increases the scope of the state’s interference in regulating access to water in the context of water scarcity.84 Inaddition, the amended law requires regional self­-government to devise plans to combat drought and water scarcity (asimilar nationwide plan will be devised as well). Onthe basis of these plans, the regions will be able to take specific measures in anemergency situation. Anemergency situation is announced on the basis of the multi­-aspect drought monitoring and forecasting system created by local experts, known as HAMR (anacronym based on words: “hydrology”, “agronomy”, “meteorology” and “retention”).


	From the point of view of the Czech agricultural sector, changes preventing continued soil erosion are of major importance. This is the reason behind the construction of numerous small fish ponds which will provide the adjacent field with humus, i.e.the most fertile layer of soil. Miroslav Toman, the Minister of Agriculture, has even made apromise that from the beginning of his term (i.e.from March 2019) one new fish pond will be built daily. ByJanuary 2020, 350such ponds were built, which means that the initial plan was implemented, at least in the first months of the minister’s term. This was possible, among other things, due to the fact that administrative requirements regarding the construction of fish ponds of up to 2hectares were reduced.85 Inaddition, the reduction of the pace of soil erosion is to be facilitated by revitalisation of groves and by imposing limits on the allowed area of mono­cultures on stretches of land threatened with erosion (around 660,000 hectares, i.e.afourth of the total area of Czech farmland) to 30hectares starting from 2020. From 2021, the same restriction will be imposed nationwide. Inaddition, the Ministry of Agriculture intends to encourage farmers to reduce the amount of artificial fertilisers they use– around half of all farmland has been covered by restrictions imposing stricter limits on the use of nitrogen ferti­lisers and the government has launched anaction plan to reduce the amount of pesticides in the agricultural sector. Plans have also been made to perform measurements of the biological soil balance in specific fields.


	Asregards forests, which are affected by drought and bark beetle infestation (which is another consequence of water scarcity), the Ministry of Agriculture has taken measures focused on biodiversity and intended to boost forests’ resilience to climate change. Inthe case of the Czech Republic, this involves promoting broad­-leaved trees– e.g.their minimum share in newly­-afforested areas was increased from 25% to40%. This plan is currently being put into practice– the share of such trees in these areas is increasing: in2019 it was 51.3%, i.e.up by 9percentage points compared to 2017 and almost 15percentage points compared to2000.86 TheMinistry of the Environment has initiated and supported acampaign (“We are planting our future”) targeted at citizens. Itspurpose involves planting 10million new trees over five years. From autumn 2019 until the beginning of2021, more than 700,000 trees were planted,87 which was partly possible due to the fact that the ministry had offered asubsidy to cover the entire cost connected with the purchase of the trees, their planting and maintenance (thetotal sum spent on this project was the equivalent of almost EUR 4million).


	Thereasons behind the bark beetle infestation include factors that are both relatively independent of the country’s leadership (such as climate change– the beetle spreads in awarm and dry environment) and closely related to decades of policy failures of consecutive governments, including post-1989. Nevertheless, the plague is sometimes used as anargument in domestic politi­cal fight and to support controversial claims. President Miloš Zeman held former Agriculture Minister Marian Jurečka (aChristian Democrat) partly accountable for this plague. According to him, Jurečka failed to take decisive measures when stopping the infestation was still possible (presidential advisers argue that 2015 was the last year in which such actions could have been launched). However, according to the President, who is not particularly enthusiastic about ambitious environmental goals, “pseudo­-environmental activists”, who had blocked logging activity at anearly stage of the problem, are mainly to blame for the disaster affecting the Czech forests. Zeman referred to blaming climate change for the problem as “alibism”.88 Although indeed groups of environmental activists continue to protest against logging, particularly in nature reserves,89 their influence on key environmental decisions is limited and the Environment Minister from the Green Party, who is another figure to have come under criticism from the President, was only in office until the end of 2009. Inspite of this, the Czech Supreme Audit Office offered harsh criticism regarding the sluggish pace of activities carried out by the state­-controlled business entity, Forests of the Czech Republic (LČR), which manages 55% of domestic forests, and emphasised the fact that the Ministry of Agriculture, which supervises its operations, failed to force the enterprise to increase its logging activity (inthe period when bark beetle infestation spread the most, i.e.since 2016, the Ministry was indeed headed by Marian Jurečka, who came under criticism from the President and currently serves as the leader of the Christian and Democratic Union– Czechoslovak People’s Party, or KDU-ČSL, now anopposition ­party).90 However, the accusations made against LČR also relate to alater period– e.g.the company was heavily fined by the regional environmental protection office for insufficient actions to curb bark beetle infestation in mid-2019, when Miroslav Toman, President Zeman’s ally, was Environment Minister.91


	V. EXPERTS’ RECOMMENDATIONS


	Opinions voiced by representatives of expert groups are animportant element of the Czech public debate. These experts have proposed that changes and additional initiatives should be implemented to resolve the problem associated with drought. Inaddition, they have repeatedly accused the government of failing to carry out sufficient investments to reverse the situation and to take advantage of possible synergies between the solutions that have already been implemented, due to insufficient coordination.


	Numerous Czech experts view the present pace of reforms as too slow compared to the dynamic of climate change. TheRector of the Czech University of Life Sciences (ČZU) is one such expert. He argues that the pace of implementation of mitigation measures should be stepped up and the funds earmarked for this purpose increased by at least CZK 20–30billion (EUR 790–1 180million) annually.92 According to calculations compiled by researchers from this university, one Czech koruna invested in climate change adaptation solutions will contribute to saving two korunas that would need to be spent on mitigating the consequences of drought. However, according to the Minister of the Environment, the state administration would practically be unable to devise asufficient number of initiatives to consume such large funds, and in 2014–2018 atotal of CZK 40billion (EUR 1.6billion) was spent on fighting drought (this sum includes EU funds).93 Atthe same time, large­-scale investments are being prepared (e.g.involving extensive water supply system connections) which will likely enable the government to absorb larger funds than those that have been invested thus far.


	Therestoration of the former river network is anexample of animportant ­process being implemented at aslow pace. Thepurpose of this initiative is to boost water retention. In2019, amere 19km of rivers were revitalised, while around 21,000km remain lined with concrete.94 This is due to complicated bureaucratic procedures, for instance. Managers of watercourses are particularly discouraged by prolonged land purchase procedures– for example, the process of increasing the length of astream in Prague from 2km to 2.4km lasted atotal of ten years.95 Thecost of this initiative amounted to around CZK 12million (EUR 0.5million). Atthe same time, many experts argue that support for initiatives to remove elements of drainage systems should be increased.


	Inaddition, the experts criticise insufficient prioritisation of activities focused on improving soil quality, farming techniques and forest management, whereas large­-scale costly initiatives involving the construction of reservoirs that are capable of retaining considerably smaller amounts of water are widely implemented. Reclaimed soil would be capable of accumulating 8.4billionm3 of water annually, while at present it is absorbing as much as 3.3billionm3 of water less; according to calculations the construction of as many as 340large reservoirs would be necessary to make up for the difference. Itshould be noted that farmland accounts for as much as around 54% of the Czech Republic’s territory, whereas forests account for around athird.96 During the 1997 flood, forests and meadows in Moravia retained three times more water than all reservoirs in the Oder and Morava catchment areas. However, the expert community largely agrees that the construction of such facili­ties is recommended in localities characterised by insignificant groundwater resources (theinvestment involving modernisation of the Kružberk reservoir near Opava is one good example of such aninitiative). Some scientists argue that reducing the area of monocultures to 30hectares is not sufficiently ambitious and propose to further reduce this limit by half.97 Alongside this, they say that the process of delineating field margins to divide the fields, and creating wetlands should not be based on incentives, but be obligatory or based on astrong financial stimulus which could involve making the payment of subsidies conditional on meeting minimum environmental standards. However, studies conducted by the Czech Research Institute for Soil and Water Conservation indicate that infertile land can be reclaimed within 3–4years by cultivating specific types of plants on it.98


	Inaddition, experts recommend that structural adjustment measures in the agricultural sector be implemented to help farmers utilise the emerging opportunities. Inthe regional context, these involve relocating the crops from lowlands to fields located at medium altitudes (around 500metres above sea level). These areas are increasingly warmer and enjoy greater amounts of precipitation than the lowlands, snow is more frequent there during winter, which is favourable because it protects plants against ground frost and helps to replenish water in the soil. TheVysočina Region, located on the historical border between Bohemia and Moravia, near the Austrian border, will likely become one such region. Particular problems will be faced by farmers cultivating crops on lowlands (which at present are the most intensively cultivated stretches of farmland), such as southern Moravia and Polabí– stretches of fertile farmland in the vicinity of Prague (located north and east of the capital). Itis likely that portions of this area will be gradually transformed into semi­-deserts, similar to certain areas in Spain and Italy.


	Inthe structural context, it is recommended to shift the emphasis in the agricultural sector from cultivating cereals and oilseed crops to fruit farming and viticulture. These types of farming will more easily compensate for increased watering expenses and do not require such vast cultivation areas (inaddition, at present domestically­-grown grapes could cover amere 30% of the country’s demand). Increased solar exposure will facilitate wine­-growing. This will be anopportunity for wine producers, who are already developing their businesses (particularly in Moravia). With regard to vegetables, the process of improving certain varieties to make them more resilient to drought is likely, though the results of this process will take around ten years to become evident. Another opportunity involves sowing the seeds of plants that have so far not been grown in these geographical areas, such as sorghum, which is highly resilient to drought. Due to the fact that winters continue to occur, embarking on citrus farming is unlikely.


	Other proposed solutions include restricting the limits regarding the use of chemicals. Inthis context, the government is frequently accused of curbing the activities to improve soil quality (and, indirectly, ground­water quality), thus protecting the interests of Agrofert, acompany established and de facto controlled by Prime Minister Babiš. TheAgrofert capital group is the leader in the domestic artificial fertiliser market, for instance, and amember of alarger lobby of big agri­-food companies that holds great influence within the Agriculture Ministry in particular (cf.PartIII.1). Some groups of experts and environmental activists argue that the Agriculture Minister Miroslav Toman is entangled in aconflict of interests– the former head of the Agrarian Chamber is now being perceived as arepresentative of agroup of agri­-food sector moguls, who is blocking certain ambitious activities intended to prevent continued soil erosion.


	Although the Environment Minister does not rule out the introduction of certain limitations regarding the use of chemicals harmful to soil and groundwater, he is trying to present this issue in adifferent light. For example, he emphasises that asignificant portion of drinking water pollutants are chemicals that have already been banned but remain present in water for decades. Inrecent years, the Czech Republic has seen adecrease in the amount of pesticides and glyphosate (theactive ingredient in many herbicides) used in the agricultural sector: in 2017–2018 adecrease of 9% and 25%, respectively, was recorded,99 and the decline in the use of pesticides recorded in 2011–2018 (of21%)100 was among the EU’s biggest. In2018, the amount of pesticides purchased in the Czech Republic, calculated in proportion to the utilised agricultural area (UAA), was four times greater than in Poland and 1.5times more than in Hungary, while being two times smaller than in Germany and almost two times less than in Slovakia.101 Inaddition, the Czech government is emphasising the fact that activities focused on environmental protection are more frequently blocked by local authorities than by farmers. From the point of view of the local authorities, these activities are disrupting their spatial development plans (including construction of new residential buildings), while complicating their efforts to attract investments to industrial areas.


	Another problem that is difficult to solve involves compensation paid to farmers in connection with drought– due to the extent of this phenomenon insurance companies are concerned about whether they will be able to pay the potential compensation amounts. Inthe Czech Republic, the only insurance company to offer insurance against drought (but only in relation to seven types of crops) is the Agra company, which is controlled by Austrian capital (theamount of compensation is calculated on the basis of the precipitation deficit recorded at the nearest meteorological station). Therefore, the government has taken over the payment of some compensation claims. According to experts, these funds are insufficiently conditioned upon changes in farming practices. Specialists argue that the payments should be linked with e.g.the farm owners’ approach to soil protection (their use of artificial fertilisers, ­efforts to maintain crop diversity) or implementation of water­-efficient irrigation systems (e.g.drip irrigation).


	Despite the fact that the government views the expansion of water system connections as animportant issue (due to differences in specific regions’ water resources), the implementation of relevant initiatives in this field is hampered due to the ownership structure of key companies in this sector. Around 90% of water supply infrastructure is owned by local self­-government institutions, but around 70% is managed by private foreign companies.102 They are reluctant to invest their profit in improvement and expansion of the water supply network, while any decision to impose obligatory targets on them in this respect would result in them shifting any additional costs onto their clients, e.g.households. This is why the government had to create anincentive mechanism which includes covering aportion of investment costs related to the implementation of programmes to expand and modernise the water supply system (atpresent government subsidies cover up to 70% of the costs associated with these projects). Due to increasing problems regarding water availability, it cannot be ruled out that initiatives to regain the state’s control of the entire water supply system or to encourage local government to do the same (most likely by way of making afree market purchase of acontrolling stake in certain privately­-owned water supply companies) will be carried out in the future. Such initiatives are increasingly popular: in2018 Prague city councillors approved the purchase of a49% stake in PVK, awater and sewage company operating in Prague and owned by the Veolia company, with anoption to purchase the remaining 51% in2028. Back in2016, the authorities of the city of Pilsen (Plzeň), the Czech Republic’s fourth biggest city, purchased a98% stake in asimilar company operating in this city, which had also been owned by the French giant.


	Scientists from the Czech University of Life Sciences came up with aproposal to introduce “water allowances” (modelled on emission allowances allocated in the EU ETS system) in order to force end users to reduce their water consumption by increasing its price. Another proposed solution (this time presented by scientists from Brno) involves imposing avery high tax on any water use that considerably exceeds the average consumption level (thenorm would be the average water consumption per individual in ahousehold plus 30–50%). This would mean maintaining alower price of water used for basic consumption and introducing astrong incentive to reduce the use of water for other purposes. Yet another initiative to reduce water consumption involves increasing the support offered to the construction of specific water supply systems, with separate mains for drinking water and for water used for other purposes.


	Acomprehensive approach to climate change should result in afar­-reaching transformation of the education system. There is ashortage of fish pond and reservoir designers, as well as engineers and lawyers specialising in water management issues. Theshortage of experts (which is recorded in spite of astrong demand for services provided by such professionals) is among the reasons why the implementation of climate change adaptation initiatives is behind schedule. Theadjustment of the education system is linked to the need to increase support offered to research and development projects focusing on drought. This will make research projects focused on this topic more attractive, which in turn will result in animprovement in the knowledge and skills of specialists who will be better qualified to educate subsequent generations of engineers,etc.


	

    	TheDanube–Oder–Elbe water corridor– aninitiative to resolve orto aggravate the drought problem?


		Theissue of drought is frequently mentioned in the context of the planned construction of the Danube–Oder–Elbe water corridor which includes the creation of aconnection between this area and the Polish part of the Oder drainage basin. Thecorridor’s potential role in the fight against drought (and in flood prevention) is among the main issues in the dispute between its supporters and opponents. According to numerous environmental activists, the corridor’s construction could aggravate the water scarcity problem (e.g.by destroying certain ecosystems) and absorb funds that could be spent on less expensive and more relevant drought prevention initiatives, such as those focused on soil quality improvement. Inaddition, due to droughts, the corridor would need to draw water from the Danube, which would require consent from other states located in the ­Danube drainage basin. Itis unlikely that they would support this investment (according to press reports, Austria has used its diplomatic channels to signal its objection to this initiative) due to similar water scarcity problems they are facing.


		According to the authors of afeasibility study103 commissioned by Prague, it is not certain that the drought problem will continue to prevail in the Czech Republic in 10–15years’ time, when the corridor’s construction would be launched (due to weather fluctuations), and water could be replenished in the corridor during periods characterised by larger amounts of water (e.g.the snow melting period). Moreover, if this corridor is not built, aportion of this water would drain off to other countries. Themost important argument used by groups supporting the construction of the Danube–Oder–Elbe water corridor relates to its potential for contributing to the fight against drought (itwould retain water in the Czech Republic and enable its inflow from the Danube) and to flood prevention (inparticular in Moravia which has seen the most severe floods).


	Itis unrealistic to expect that the project will be fully implemented in the foreseeable future. However, it is likely that some of its individual components will be completed– in particular those which at the same time can serve as elements of water retention projects. Inthe next two decades, aroughly 40-km long section of the “Oder” part of the corridor could also be built. Theprofitability of this part of the project has been favourably assessed in all scenarios covered by the feasibility study. Theintention to build this section of the corridor is confirmed by the fact that on 5October 2020 the government in Prague approved the plan to continue the preparations for making the Oder navigable between Ostrava and Kędzierzyn­-Koźle, in cooperation with Poland. According to the adopted schedule, the Czech part is expected to be navigable by2032. Inthe next few years (2021–24), the work will focus on carrying out environmental impact assessments of the construction of the Koźle–Ostrava canal. However, measures taken by the Babiš government do not offer any guarantee that the Czech section of this canal will indeed be built. This is due to the fact that this is along­-term investment and main political parties have sofar not reached any consensus about its construction. Asearly as2019, the Ministry of Transport recommended abandoning the Elbe branch of the corridor (itwould account for around 52% of the total cost of the corridor’s construction, which is due to altitude differences and the related need to construct tunnels and riverboat lifts).


		Insufficient funding is the main obstacle hampering the project’s implementation. Other factors making such alarge­-scale investment difficult to carry out include alarge number of restrictions resulting from domestic and EU regulations (including regarding environmental matters). Inaddition, in the Czech public debate the Danube–Oder–Elbe water corridor project is inseparably connected with President Miloš Zeman, who views it as one of the flagship initiatives to be carried out during his presidency. Thebiggest Czech media outlets (which are mostly critical of the President) are presenting this initiative as his whim. Itis due to President Zeman’s involvement that the government is working on this project. Atthe same time, the fact that this investment is associated with apoli­tician who is sparking divisions within society results in asituation in which support for the investment is viewed as support for the President. Therefore, whenever the water corridor project gets mentioned among the Czech Republic’s priorities under the Three Seas Initiative (3SI), this is due to President Zeman’s activity during 3SI presidential summits. ThePresident’s critics, both domestic and foreign, argue that this is casting ashadow on the Three Seas Initiative as awhole and undermining its status as acredible impetus for cohesion and sustainable development of the eastern part of the EU.

	


	Interms of water efficiency solutions, experts often refer to Israel’s experience in solving water­-related problems, and this idea is also supported by many politicians, including the Prime Minister. Experts emphasise that the Czech Republic should be guided by Israel’s approach to water as astrategic resource enjoying constitutional protection (atpresent the Czech Ministry of Agriculture is working on asimilar solution modelled along the lines of that applied in Israel). Prague appreciates the Israeli methods for shaping children’s water efficiency awareness beginning from anearly age, and for stimulating young people’s interest in studying those areas of knowledge that focus on management of water resources. Inwell­-thought­-out social campaigns, the Israeli government tried to convince citizens to use recycled water on alarge scale, including not only so­-called greywater, e.g.bathtub wastewater (which is what the Czech government intends to advocate), but also so­-called blackwater– toilet wastewater. Drip irrigation systems are among particularly interesting technological solutions used in Israel. Their water consumption is three times lower than in standard irrigation systems, which is due to the fact that they provide water directly to plants’ roots. Inaddition, these systems are computer­-activated, mostly at night, when irrigation is most effective. Arepresentative of the Israeli Netafim company, which is aglobal leader in the production of irrigation equipment, attended aconference focused on water issues, held during the Czech Republic’s biggest agri­-food fair “Země živitelka” (Earth the Provider) in České Budějovice in2019. Inaddition, the Czech government views cooperation in water­-related issues as anopportunity to improve the country’s relations with its neighbours. This is what Israel is doing– it is using certain technologies, e.g.water desalination technology (80% of water supplied to Israeli citizens is desalinated), to improve its relationship with neighbouring countries, Jordan in particular (so­-called water diplomacy).104 Nevertheless, several important differences need to be taken into account: Israel is managing its water resources in desert conditions– deserts account for 60% of the country’s territory, afourth of this area was reclaimed to enable farming. TheCzech Republic, for its part, has deliberately carried out land drainage initiatives for many years, e.g.due to flood concerns.


	VI. PROSPECTS


	Ifthe present forecasting models prove correct and the climate change trends recorded thus far persist, the Czech crisis over drought and its costly consequences will aggravate. Dealing with these consequences will be extremely difficult, due to the structural nature of some of the problems and to unfavourable geographical factors. Problems with water availability faced by Czech citizens and the likely further increase in water prices will continue to exert strong pressure on politicians to take further mitigation measures. Inaddition, they may translate into higher support for those political parties which emphasise environmental issues, such as the Czech Pirate Party, which is becoming aleading force on the Czech political scene. TheCzech state will need to adopt amore economical and more balanced approach towards the country’s natural riches. Large­-scale water supply investments to enable more effective water distribution will be continued alongside incentives promoting more efficient use of this increasingly valuable resource (thepopularity of water reuse systems will likely increase). Despite this, increasingly frequent seasonal rationing of water use should be expected, as well as further limitations regarding utilisation of land for industrial purposes and farming methods.


	Drought will likely generate significant costs for the economy. According to calculations compiled by researchers from the Czech University of Life Sciences, if the present trends persist, the Czech economy will suffer losses amounting to CZK 80–240billion (EUR 3–9.5billion) annually, i.e.1.6–4.8% of the country’s GDP, depending on the specific scenario.105 These calculations only cover direct costs, e.g.those related to limitations affecting the operation of the paper­-making and textile industries which are heavily dependent on water (and may ultimately be closed down). They do not, however, take into account indirect costs, e.g.environmental losses. In2018 alone, the Czech Supreme Audit Office estimated the costs of drought borne by the Czech Republic at CZK 28billion (EUR 1.1billion), i.e.around 0.5% of national GDP.


	Drought will impact on strategic decisions in the energy sector, where it will likely accelerate the process of phasing out coal and influence other elements of this sector’s transformation. Water availability problems will trigger the need to use non­-water dependent sources of energy, i.e.solar and wind power plants, with gas turbines serving as aback­-up energy source. Limited operation of biogas power plants, due to decreased crop yields of primary inputs, e.g.corn, should be expected. Inthe process of nuclear energy sector expansion, drought increases the opportunity to use small modular reactors (SMR), which are less dependent on water availability. However, this technology will need at least adecade to prove that it is capable of meeting these optimistic goals.


	Moreover, water availability problems may hamper the utilisation of the currently developed hydrogen technologies (water is necessary for the production of hydrogen in the process of electrolysis), which would equate to the emergence of new doubts regarding the transformation of the automotive industry. Although at present this sector accounts for around 10% of GDP, itis likely that in the absence of state support for the development of future­-proof infrastructure (especially if such support turns out to be too expensive), the Czech Republic will become areservoir of automotive technologies with asmaller added value.106


	Theaggravation of the problem of drought and water scarcity, combined with increased activity on the part of civil society, will increasingly result in complications regarding the implementation of investments that are harmful to the environment and troublesome for the local popu­lation, e.g.due to their considerable water consumption. Inthe coming years, the requirement to prevent the spread of drought and protect valuable land against development activity will hinder the construction of vast greenfield facilities and will favour investments carried out in desolate post­-industrial sites (brownfield investments).


	Significant changes will affect anagricultural sector that is increasingly troubled by instability. Inasituation of several consecutive years with very poor harvests, which– if combined with the lack of sufficient support from the state– will translate into lower profitability of the agricultural sector, drought may result in acontinued decline in the number of people employed in this sector (atpresent it accounts for 3% of the total workforce)107 and in depopu­lation of rural areas, which in turn will equate to afurther diminishment of the country’s food self­-sufficiency. Despite this, it is possible to mitigate the adverse consequences of drought for this sector of the economy. Inorder to achieve this relevant adaptation measures need to be taken both in the territorial aspect (relocating the crops from lowlands to higher altitudes) and in the product­-related aspect (abandoning the cultivation of cereals and oilseed crops and reorienting towards fruit farming and viticulture). However, these measures need to be accompanied by arapid departure from the model based on heavily fertilised plant monocultures in vast fields unseparated from one another. Legal restrictions which are gradually being introduced in this respect (e.g.regarding the maximum allowed monoculture area– up to 30hectares) are frequently viewed as belated and insufficient. Asaconsequence, according to leading Czech scientists, within 5–10years the Czech agricultural sector may face asimilar disaster that is now affecting Czech forests due to bark beetle infestation. Theinfestation occurred, even though repeated warnings had been voiced regarding the threats posed by continued spruce tree monocultures.


	Asregards foreign policy, the Czech Republic’s increased involvement in international projects focused on improving water availability should be expected, alongside support for channelling EU funds into initiatives of this type, as well as acertain reluctance to carry out cross­-border and international projects that may result in decreased water availability (cf.the box ‘Theoperation of the Turów coal mine’, pp.43–46) or fail to take water scarcity into account. Atthe same time, the ongoing climate change, in particular the water availability problems which are its major consequence, may trigger migration from Middle Eastern and North African states and possibly also from certain regions in southern Europe, where the water availability situation is much worse than in Central European states. Inthis scenario, the Czech Republic– alongside other increasingly affluent countries in the region– may become exposed to amounting influx of migrants, which will reduce the availability of resources and may result in local residents migrating to Northern Europe. Itshould be noted that, according to Prof.Zdeňek Žalud, aprominent Czech expert in bioclimatology (and co­-author of the Inter­sucho project), migration triggered by water scarcity poses amuch more serious threat than any migration crisis caused by economic problems or anarmed conflict.108
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