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Klicova slova: spotfeba léciv, Statni dstav pro kontrolu léCiv

Pro analyzu trend(l spotfeby lécivych pFipravkil v Ceské republice jsme vyuZili vefejné
dostupné (daje Statniho dstavu pro kontrolu lé&iv (SUKL). Jedna se o tidaje o doddvkach
lécivych pripravk(l do lékdren a jinych zdravotnickych zafizeni srozlisenim podle
anatomicko-terapeuticko-chemického klasifikacniho systému a podle cesty podanf
jednotlivych pripravk(. Vyhodnocovali jsme dostupna data za 3 roky (2018, 2019, 2020).
Data jsou vykazovdna ctvrtletné jako DDD (doporucené denni davky). Sestavili jsme
prehledy za jednotlivé roky a celkovy prehled za obdobi 2018-2020. Pro jednotlivé Lécivé
pripravky je vnasi databazi vzdy uvedena jejich anatomicko-terapeuticko-chemickd
klasifikace (kéd a ndzev ATC), cesta poddni, pocet distribuovanych balenf, finance, pocet
doporucenych dennich davek celkem (DDD celkem) a pocet doporucenych dennich davek
na 1 000 obyvatel a den (DDD/1000 ob/den).

Data byla sefazena podle celkového poctu distribuovanych dennich davek (DDD celkem).
V dalSim kroku byly pro jednotlivé l&Civé pFipravky podlejejich ATCa cesty podanidohledany
a pfifazeny (daje umoznujici pfepocet DDD na hmotnostni jednotky (pro néktera léciva
ovsem nejsou DDD dostupné). Pro vyhleddvani byla vyuZita databaze ATC/DDD Index 2021
WHO (https://www.whocc.no/atc_ddd_index/).

Pro dalsi praci sdaty jsme urcili jako kritérium pocet distribuovanych dennich davek
(DDD celkem) v daném roce pro jednotlivé latky. Jako limitni hodnotu kritéria jsme zvolili
1 milion DDD za rok (v sumdrnim prehledu tedy 3 miliony DDD za 3 roky). V této kategorii je
priblizné 500 latek. Pro vétsinu z nich byly DDD pfepocteny na hmotnostnijednotky. Takto
jsme ziskali seznam lé¢iv, kterd jsou v CR uZivana v nejvétsich mnozstvich. V prezentaci
uvadime vysledky i v porovnani s daty o svétové spotfebé a v kontextu s koncentracemi,
které byly naméfeny v odpadnich a povrchovych voddch. Celkovd vykazovana spotfeba
lé&iv v CR je v soucasné dobé na standardni evropské drovni okolo 600 DDD/Elovék/rok.



Analysis of the consumption of pharmaceuticals in the Czech Republic
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To analyze trends in the consumption of pharmaceutical products in the Czech Republic,
we used publicly available data from the State Institute for Drug Control (SUKL). Data are
reported as the supply of pharmaceutical products to pharmacies and other healthcare
facilitieswithadistinctionaccording totheanatomical-therapeutic-chemical classification
system and according to the route of administration of individual pharmaceuticals. We
evaluated available data for 3 years (2018, 2019, 2020). The data are reported quarterly
as DDD (recommended daily doses). We have compiled overviews for individual years
and an overall overview for the period 2018-2020. Anatomical-therapeutic-chemical
classification (ATC code and name), route of administration, number of distributed
packages, finances, number of total DDDs and number of DDDs per 1,000 inhabitants per
day are indicated for individual pharmaceutical products.

The data were sorted by the total number of DDDs. In the next step, the amount of
recommended daily doses (in mass units, where indicated) were found for individual
pharmaceuticals products according to their ATC and route of administration. Total
consumption was recalculated to the mass units. The WHO ATC/DDD Index 2021 database
(https://www.whocc.no/atc_ddd_index/) was used for the search.

Further, we seta criterion — the number of recommended daily doses per year forindividual
substances. 1 million recommended doses peryear (insummary, e.g. 3 millionrecommended
daily doses per 3 years) was set as the limit value. Approximately 500 substances meet this
criterion. For most of them (not for all), DDDs were converted to mass units. We obtained
a list of pharmaceuticals used in the largest quantities in the Czech Republic. In the paper,
we present our results in comparison with data on world consumption and in the context of
concentrations of pharmaceuticals measured in wastewater and surface waterin the Czech
Republic. Total registered consumption of pharmaceuticals in the CR is estimated on the
standard European level about 600 recommended daily doses per capita/year.
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Vétsina léCiv a produktd osobni péce nebo hygieny (PPCP) v odpadnich vodach pochazi
z lidské spotfeby. Pokud chceme omezit mnozstvi téchto ldtek prFichdzejicich do
povrchovych vod, je tfeba doplnit soucasné technologie ¢iSténi odpadnich vod na
komundlnich &istirnach odpadnich vod (COV) o takové technologie, které dokazi latky ze
skupiny PPCP eliminovat.

V prispévku budou prezentovany zavéry z analyzy o moznosti odstranéni PPCP z odpadni
vody. Konkrétné se piispévek zaméfi na technologie ¢isténi odpadnich vod, které eliminuji
PPCP z odpadni vody a které by byly pouzitelné v podminkdach ceské republiky. Pfi analyze
byly vyuZity poznatky z odborné literatury i zkuSenosti a znalosti jednotlivych fesitell
projektu.

Obecné lze pro eliminaci PPCP v odpadni vodé pouzit technologie zalozené na adsorpcnich
procesech (filtrace pfes sorpéni materidly — prevdiné aktivni uhli), na pokrocilych
oxidacnich procesech (AOP), nebo jejich kombinaci.

Adsorpce na aktivni uhli se jevi jako velmi G¢inna pro odstrafovéani léCiv z komundlnich
i nemocni¢nich odpadnich vod. Nevyhodou adsorpce pfes aktivni uhli je pokles d¢innosti
v Case kv0li postupnému zand3eni filtru, a s tim spojena nutnost periodické vymény G
regenerace aktivniho uhli. Tuto nevyhodu nemaji metody vyuZzivajici pokrocilych oxidacnich
proces(, u kterych vsak dochdzi k tvorbé produkt(i oxidace, které mohou zvySovat toxicitu
Cisténé odpadni vody. S vwyhodou lze vyuzit kombinaci obou vy3e zminénych postupd,
pricemz jako nejefektivnéjsi se pro docisténivody o latky ze skupiny PPCP jevi zafazeni AOP
a ndsledné adsorpci na aktivnim uhli.
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Most pharmaceuticals and personal care products (PPCP) in wastewater originate from
human consumption. If we want to limit the amount of these substances entering surface
waters, it is necessary to supplement the current wastewater treatment technologies
at municipal wastewater treatment plants (WTPs) with technologies that can eliminate
substances from the PPCP group.

Conclusions from the analysis on the possibility of removing PPCP from wastewater will be
presented. Specifically, the contribution will focus on wastewater treatment technologies
that eliminate PPCP from wastewater and that would be applicable in the conditions of
the Czech Republic. Findings from professional literature as well as the experience and
knowledge of individual project solvers were used for the analysis.

In general two types of technologies can be used: one based on adsorption processes
(filtration through sorption materials - mainly activated carbon), and second one based
on advanced oxidation processes (AOP), also a combination of them can be used.

Adsorption on activated carbon appears to be very effective for the removal of
pharmaceuticals from municipal and hospital wastewater. The disadvantage of adsorption
via activated carbon is the decrease in efficiency over time due to the gradual clogging of
thefilter, and the associated necessity of periodic replacement or regeneration of activated
carbon. Methods using advanced oxidation processes do not have this disadvantage, but
they do produce unpredictable oxidation products that can increase the toxicity of treated
wastewater. It is advantageous to use a combination of both of the above-mentioned
procedures, namely the AOP followed by the adsorption, which captures decomposition
products.
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Per- a polyfluorované alkylové latky (PFAS) predstavuji skupinu vysoce odolnych
mikropolutant(i, které trvale ohroZuji Zivotni prostredi a jejich koncentrace a osud nejsou
dostatecné prozkoumané. Cilem pFispévku je zdokumentovat situaci v ceské republice, kdy
byly provedeny screeningové studie v nékolika slozkach Zivotniho prostredi.

Prvni ¢dst popisuje koncentrace PFAS v kalech pochazejicich ze 43 cistiren odpadnich vod
(CoV) v Ceské republice. Vysledky odhalily pomérné vysokou kontaminaci &istirenskych
kalG PFAS, dosahujici hodnot od 5,6 do 963,2 ng/g. Vysledky ukdzaly, Ze ve vétsiné
932,9 ng/g. Nékteré z analyzovanych vzorkd (~ 20 %) obsahovaly vétsi mnozstvi PFAS
s kratkym fetézcem, coz naznacuje nahrazeni PFAS s dlouhym fetézcem (zejména dnes
jiz regulované perfluorooktanoat - PFOA a PFOS). Stoji za zminku, Ze v 9 vzorcich byla
detekovdna GenX, coz potvrzuje navrhovany trend v pouzivani novych PFAS. Vysledky
ukazaly, Ze vyznamné vy3si kontaminace byla zjisténa ve vzorcich z velkych COV (ekvivalent
populace > 50 000).

Druhd studie popisuje geografické trendy kontaminace ryb jednotlivymi PFAS (véetné
novych sloucenin, napf. Gen-X) hodnocené analyzou svalovych tkani 5 samostatnych
sladkovodnich ryb z 10 lokalit na ceském dseku feky Labe a jeho nejvétsiho pritoku Vitavy.
Udaje z této studie také ukazaly, Ze vétsinu detekovanych PFAS tvoif zastupci s dlouhym
fetézcem (PFOS, kyselina perfluorononanovd, kyselina perfluorodekanova a kyselina
perfluoroundekanova), zatimco PFAS s kratkym fetézcem a dalsi slouceniny jako napf.
Gen-X byly detekovany v relativné malych mnozstvich. Maximalni koncentrace cilovych
32 PFAS v rybach byly zjistény v dolnich tocich Vltavy a Labe a dosdhly 289,9 ng/g susiny
ryb.

Tretistudie popisuje kontaminace pitnychvodv (R, kdyvysledky ukazaly, Ze dle predpokladu,
pitné vody pochazejici z podzemnich zdroj(i jsou relativné nekontaminované a koncentrace
z povrchovych zdrojl jsou kontaminovany PFAS a v nékterych pripadech tyto koncentrace
dosdhly az 20 ng/l, ackoliv droven tolerovatelného tydenniho pfijmu dle Evropského dradu
pro bezpecnost potravin (EFSA) je 22 ng/L.
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Per- and polyfluorinated alkyl substances (PFAS) represent a group of highly persistent
micropollutants that permanently threaten the environment and their concentrations and
fate are not sufficiently desribed. The aim of this contribution is to document the situation
in the Czech Republic, when screening studies were carried out in several compartments
of the environment.

Thefirst partdescribes the concentrations of PFASin sludge originating from 43 wastewater
treatment plants (WWTP) in the Czech Republic. The results revealed a relatively high
contamination of sewage sludge with PFAS, reaching values from 5.6 to 963.2 ng/g.
The results showed that in the majority of samples (=~ 60%), perfluorooctane sulfonate
(PFOS) was the most abundant among the target PFASs, reaching 932.9 ng/g. Some of
the analyzed samples (= 20%) contained larger amounts of short-chain PFASs, indicating
the replacement of long-chain PFASs (especially the now regulated perfluorooctanoate
- PFOA and PFOS). It is worth noting that GenX was detected in 9 samples, confirming
the proposed trend in the use of new PFAS. The results showed that significantly higher
contamination was found in samples from large WWTPs (population equivalent >50,000).

The second study describes geographic trends in fish contamination by individual PFASs
(including new compounds, e.g. Gen-X) assessed by analyzing the muscle tissues of
5 separate freshwater fish from 10 localities on the Czech section of the Elbe River and
its largest tributary, the Vltava. The data from this study also showed that the majority
of the PFASs detected were long-chain members (PFOS, perfluorononanoic acid,
perfluorodecanoic acid, and perfluoroundecanoic acid), while short-chain PFASs and
other compounds such as Gen-X were detected in relatively small amounts. The maximum
concentrations of the target 32 PFASs in fish were found in the lower reaches of the Vltava
and Elbe rivers and reached 289.9 ng/g (dry weight).

The third study describes the contamination of drinking waterin the Czech Republic, where
the results showed that, according to the assumption, drinking water originating from
underground sources is relatively uncontaminated and the concentrations reached lower
units of ng/L, or even concentrations below 1 ng/l. However, drinking water from surface
sources is contaminated with PFAS and in some cases these concentrations have reached
up to 20 ng/l, although the level of tolerable weekly intake according to the European
Food Safety Authority (EFSA) is 22 ng/L.
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Cistirensky kal je vedlejsim produktem ¢isténi odpadnich vod. Stabilizovany kal je ¢asto
pouzivan v zemédélstvi jako organické hnojivo, protoze obsahuje velké mnozstvi Zivin,
zejména pak organického uhliku. Na druhou stranu mize kal obsahovat také nejriznéjsi
polutanty, které se mohou s kalem dostat do pidy a mohou byt nebezpecné pro Zivotni
prostfedi. Jednou ze skupin polutant(, jez jsou ¢asto detekovdny v Cistirenskych kalech,
jsou endokrinni disruptory (napf. bisfenoly nebo pfirozené steroidni hormony a jejich
syntetické analogy).

Lyofilizovany kal z komundlni Cistirny odpadnich vod byl v poméru 2:3 (w/w) smichan
s kosubstratem slozenym z psenicné slamy, susené kufeci kejdy a sadry. Vlhkost byla
udrZovdna na 60 % (w/w). Kompostovaci experimenty byly provddény v laboratornim
méritku. Sklenéné reaktory byly umistény do upraveného biologického termostatu
a pripojeny na externi vzduchovani. Vpribéhu 100 dni experimentu byly sledovany
koncentrace vybranych endokrinnich disruptord pomoci kapalinové chromatografie
s hmotnostni detekci. Vedle toho byla sledovana také estrogenni aktivita pomoci
ekotoxikologického testu s kulturou geneticky modifikované kvasinky pivni. Vzorky byly
odebrdny na pocdtku a ve dnech 2, 8, 15, 24, 32, 43 a 100.

Ve vzorcich kalu nebo kompostu byla detekovana pouze ¢ast ze sledovanych latek. BEhem
experimentu doSlo ktéméf dplnému odstranéni vétsSiny ze zjisténych endokrinnich
disruptor pfirodniho plvodu (napf. estron). Rovnéz byl zaznamendn vyrazny pokles
estrogenni aktivity. U&nnost kompostovani v odstranéni syntetickych endokrinnich
disruptord (napf. triklosanu) byla nicméné vyrazné mensi. Vpripadé nékterych
sledovanych bisfenoll byl zaznamendn dokonce docasny ndrlst koncentrace. To by mohlo
byt zplisobeno pfitomnosti konjugovanych forem téchto latek, avSak tato problematika
vyzaduje dalsf analyzy.
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Sewage sludge is a residual by-product of the wastewater treatment process. It contains
a large amount of organic carbon and other nutrients. Therefore, stabilized sludge can be
applied to the soil as an organic fertilizer. On the other hand, sludge also often contains
various types of pollutants which can pose a threat to the environment when transferred
to the soil. One group of pollutants frequently detected in sludge are endocrine disruptors
(e.g. bisphenols or natural steroid hormones and their synthetic analogues).

Lyophilized sludge from a municipal wastewater treatment plant was mixed with a co-
substrate (consisting of wheat straw, poultry manure and gypsum) at aratio of 2:3
(w/w). The overall moisture content was adjusted to approximately 60 % (w/w). Small-
scale composting experiments were performed in glass reactors placed into a biological
thermostat with external aeration. The concentrations of selected endocrine disruptors
were monitored during 100 days of the sludge co-composting by liquid chromatography
- mass spectrometry. Moreover, ayeast bioassay was applied for the assessment of
estrogenic activity. Sampling was performed at the beginning and on days 2, 8, 15, 24,
32, 43 and 100.

Only some of the selected endocrine-disrupting compounds were detected in the compost
or sludge. Most of the detected natural endocrine disruptors (e.g. estrone) were almost
completely removed. A significant decrease in estrogenic activity was also observed.
However, co-composting was less efficientin terms of removal of some synthetic endocrine
disruptors (e.g. triclosan). Moreover, a significant temporary increase in concentrations
of some bisphenols was observed. This could be explained by the presence of conjugated
forms of these substances, but further analysis is needed.
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Cilem prispévkuje predstavit aktualni poznatky z vyuZziti kompost( ze zpracovani biologicky
rozlozitelnych odpadd rGizného plvodu pro zlepseni pidnich pomér( a vlastnosti, které
jsou negativné ovliviovany nékterymi zpdsoby hospodareni a erozi, a ke zvySeni retenéni
schopnosti plid k zadrzenivody. Reflektovany budou dosavadni poznatky jak zahranicniho,
tak zejména tuzemského vyzkumu, které byly zpracovany pti feSeni reSersni casti vyzkumu,
a dosavadni vlastni vysledky experimentdlniho vyzkumu feSitelského tymu.

Prdce jsou soucasti feSeni vyzkumného centra ,Centrum environmentdlniho vyzkumu:
Odpadové a obéhové hospodafstvi a environmentalni bezpecnost”, které bylo podpofeno
v ramci vyzvy TA CR ,Prostfedi pro Zivot”, Podprogram 3 ,Dlouhodobé environmentalni
a klimatické perspektivy”, na obdobi 2021 az 2026. Konkrétné pracovniho balicku
oznaceného jako WP 1C ,Biologicky rozlozitelné odpady”, jehoz naplni je pfispét ke
zvySeni informovanosti ohledné hospodareni s témito odpady (véetné Cistirenskych kall)
a zabyvat se moznostmi jejich zpracovani (zejména kompostovanim) a dalSimi Gpravami
kjejich recyklaci (napf. produkce substratd pro zemédélstvi, zelené plochy intravildnu
apod.).

Vyzkumu piinosu vnosu organické hmoty do pidy, véetné kompostd, se dlouhodobé vénuje
fada vyzkumnych a univerzitnich organizaci v Ceské republice a v zahraniéi. Nasim cilem
bylo shromazdit informace o téchto vyzkumech a jejich vysledcich a prehledné je zpracovat
pro potfeby statni spravy (zejména MZP CR jako zadavatele a garanta vyzkumného centra
»0dpady” CEVOOH) a pro praxi.

Moznost recyklace BRO a navraceni organické hmoty do kolobéhu prostredi, zejména
prostfednictvim kompostovdni, které md potencidl opét zlepsit retencni kapacitu pidniho
prostfedi, si zaslouzi zvySenou pozornost, jelikoZ obdobi sucha, doprovazend pfivalovymi
srdzkami, zplsobuji prohloubeni vlivu vodni a vétrné eroze na pidy, snizeni zdsoby
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vody pro vegetaci, nejen v zemédélstvi, ale i pro vegetaci zelené intravildnu sidel. Vodni
eroze zplsobuje degradaci pGdniho profilu, hlavné orniénitho a proto je nutné chranit
povrch pldy pred jejim smyvem. Vyznam organického hnojenf je v jeho kvalité, mnozstvi
a zplsobu zapraveni do pddy, coz ovliviuje fyzikdlni, chemické i biologické vlastnosti pddy
a tim Zivinny stav pro potfebu rostlin. Diky nizkému obsahu organickych latek se zhorSuji
fyzikalni vlastnosti p(d, které vedou ke zhorseni vsakovdni srazkové vody a jejimu udrzent
v pldnim prostredi. Vyzkumy také ukazuji na pfinos aplikace kompostd a organické hmoty
na vlhkostni a teplotni podminky v bezprostfednim okoli, a to diky lepSimu udrZeni vldhy.

Vysledky resersni ¢dsti ukazuji, Ze zapraveni kompostu ma pozitivni vliv na ochranu pady
pfed vodni erozi, a to jak u vyssi, tak i u nizsi davky kompostu. Kompost zajistuje vyssi
infiltracni schopnost. Pfi zapravovani kompostu do pldy se zlepSuje pddni struktura,
zvysuje se obsah organického uhliku a schopnost pldy zadrZovat vice vldhy i v obdobf
sucha. Dllezité je vénovat pozornost volbé vhodného davkovani podle typu pldy
a vegetace a s ohledem na ptvod kompostu. Na zdkladé polnich a nadobovych pokus( lze
v praxi vychazet pfi urceni davek komposti pro zlepseni nepfiznivého stavu zhutnélych
pld a ke zvySeni schopnosti pldy pfijimat vodu pfiintenzivnich srazkach. V fadé materiall
(metodiky, odborné ¢lanky) byly navrzeny zplisoby vyuZiti kompost( pro tyto Gcely.

Predstaveny tak budou vysledky vyzkumu pro rizné typy kompostl a jejich plvod, od
kompostd ze zelené zintravilanu malych obci az po trzni produkty velkych kompostaren.
Nicméné z vysledkl je zfejmé, Ze kazdy z téchto kompostd md pozitivni vliv na zlepSeni
pldnich vlastnosti a retence vody. Je viak nutné vzit v Gvahu, Ze hlavni efekt se mlze
projevit az po delsi dobé aplikace.
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The contribution aims to present current findings from the use of composts from the
processing of biodegradable waste of various origins to improve soil conditions and
properties that are negatively affected by some management methods and erosion and
to increase the retention capacity of soils to retain water. The current findings of both
foreign and especially domestic research, which were processed during the research, and
the up-to-date results of the experimental research of the team will be reflected.

The work is part of the solution of the research under the centre ,Environmental Research
Center: Waste and Recycling Management and Environmental Security”, which was
supported within the framework of the TA CR “Environment for Life” call, Subprogram
3 “Long-term environmental and climate perspectives”, for the period 2021 to 2026.
Specifically, the work package designated as WP 1C ,Biologically degradable waste”, the
purpose of which is to contribute to increasing awareness regarding the management of
this waste (including sewage sludge) and to deal with the possibilities of their processing
(especially composting) and other modifications for their recycling (e.g. production of
substrates for agriculture, green areas of settlements, etc.).

Many research and university organizations in the Czech Republic and abroad have been
researching the benefits of adding organic matter to the soil, including compost, for
a long time. Our goal was to collect information about these researches and their results
and process them clearly for the needs of the state administration (especially the Ministry
of the Environment of the Czech Republic as the contracting authority and guarantor of the
research centre) and practice.

The possibility of recycling biodegradable wastes and returning organic matter to the
environmental cycle, especially through composting, which has the potential to improve
the retention capacity of the soil environment, deserves increased attention, since periods
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of drought, accompanied by torrential rainfall, cause a deepening of the influence of water
and wind erosion on soils, a reduction in the water content available for vegetation, not
only in agriculture but also for the vegetation of the green areas of settlements. Water
erosion causes the degradation of the soil profile, especially topsoil, and therefore it is
necessary to protect the surface of the soil from being washed away. The importance of
organic fertilization lies in its quality, quantity and method of incorporation into the
soil, which affects the physical, chemical and biological properties of the soil and thus
the nutrient status for plant needs. Due to the low content of organic substances, the
physical properties of soils deteriorate, which leads to a deterioration in the absorption
of rainwater and its retention in the soil environment. Research also shows the benefit
of applying composts and organic matter to moisture and temperature conditions in the
immediate environment, thanks to better moisture retention.

The results of the research show that the incorporation of compost has a positive effect
on soil protection against water erosion, both with a higher and a lower dose of compost.
Compost ensures a higher infiltration capacity. When adding compost to the soil, the soil
structure improves the organic carbon contentincreases and the ability of the soil to retain
more moisture even in the dry season. It is important to pay attention to choosing the
appropriate dosage according to the type of soil and vegetation and concerning the origin
of the compost. Based on field and container experiments, it is possible in practice to
determine doses of compost to improve the unfavourable condition of compacted soils and
to increase the soil’s ability to absorb water during intense rainfall. In several materials
(methodologies, professional articles) methods of using composts for these purposes
have been proposed.

The research results for different types of composts and their origin will be presented, from
composts from the green areas of small villages to market products of large compost plants.
Generally, it is clear from the results that each of these composts has a positive effect
on improving soil properties and water retention. However, it is necessary to take into
account that the main effect can be manifested only after a longer period of application.
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Vprvni ¢asti pfispévek analyzuje nakladani se stavebnimi a demoli¢nimi odpady za
obdobi 2007 az 2020. Z ¢asové analyzy je prokazano, Ze za soucasnym rlstem produkce
recyklovanych SDO v poslednich letech stoji zejména zvySena produkce recyklovanych
vykopovych zemin a kameniva. Dale je uveden materidlovy potencidl recyklovanych
stavebnich a demoli¢nich odpad( vici prirodnim nerostnym surovindm.

Vdruhé casti pfispévek v teoretické ¢asti shrnuje soucasny stav legislativy v evropskych
zemich, a hlavné v Ceské republice ve vztahu k moznostem pouziti kameniv vyrobenyich
drcenim betonovych & cihelnych demolicnich odpadl jako ¢astecné ¢&i Gplné nahrady
pfirodnich kameniv pro vyrobu betond. Zabyvd se normativnimi pozadavky na kvalitu
drti v kategorii hrubého a drobného kameniva, tj. frakci vrozmezi od 0 do 22 mm
ajejich vymezeni pro oblasti pouziti v ramci pozadavk( CSN EN 12 620. Déle soucasnymi
moznostmi pouziti téchto drti pro vyrobu konstrukénich betonl a vymezené zakladnimi
betonatskymi normami CSN EN 206, +A2 a CSN P 73 2404. Jsou komentovany i soucasné
moznosti legalizace vyroby betond z recyklat(l na zékladé podnikovych norem a vytvoreni
stavebné-technickych osvédéent pro riizné oblasti pouziti.

V experimentdlni ¢asti jsou uvedeny nékteré vysledky testovani cihelnych i betonowych
recyklatl z rliznych zdrojd demolic, rozptyly vlastnosti a porovnani s obvykle pozivanymi
prirodnimi kamenivy. Je popsdn navrh metodiky testovani kameniv zcihelnych
a betonovych recyklatl véetné pro stanovenijejich obvyklych zakladnich vlastnosti a jejich
pouzitelnost pfi ¢astecné ¢i Gplné nahradé prirodnich kameniv pro vyrobu beton.

Déle jsou uvedeny priklady receptur beton(i s uzitim téchto recykldtd s max. zrnem
16 a 22 mm pro konstrukéni betony a shrnuti dosazenych vlastnostiv ¢erstvém (dopady na
zpracovatelnost v case do 90 minut) a zatvrdlém stavu - pevnosti v tlaku, statické moduly
pruznosti, mrazuvzdornost, objemové zmény). Vzavéru je prognéza vymezeni oblasti
bezpecného primyslového vyuziti pro vyrobu beton(l & podkladnich vrstev pozemnich
komunikaci jak z hlediska pevnostniho, tak i trvanlivostniho.
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In the first part, the paper (article) analyzes the construction and demolition waste
management for the period 2007 to 2020. The time analysis shows that the current growth
in the production of the recycled CDW in recent years is mainly due to the increased
production of the recycled excavated soils and aggregates. The material potential of
recycled construction and demolition waste against natural materials is also presented.

The paper in the second theoretical part summarizes the current state of policy in
European countries and especially in the Czech Republic in relation to the possibility of
using aggregates produced by crushing concrete or brick demolition waste as a partial or
complete replacement of natural aggregates for the production of concrete. It deals with
the normative requirements for the quality of crushed aggregates in the category of coarse
and fine aggregates, i.e. fractions ranging from 0 to 22 mm and their definition for the
areas of application within the requirements of CSN EN 12 620. Furthermore, the current
possibilities of using these crushed aggregates for the production of structural concrete
and defined by the basic concrete standards CSN EN 206, +A2 and CSN P 73 2404.

In the experimental section, some results of testing brick and concrete recyclates from
different demolition sources, variance of properties and comparison with commonly used
natural aggregates are presented. A proposed methodology for testing aggregates from
brick and concrete recyclates is described, including for determining their usual basic
properties and their applicability in partial or complete replacement of natural aggregates
for concrete production.

Examples of concrete formulations using these recyclates with a maximum grain size of 16
and 22 mm for structural concrete and a summary of the properties achieved in the fresh
and hardened state are also given. It concludes with a prognosis for the definition of areas
of safe industrial use for the production of concrete or road base layers, both in terms of
strength and durability.
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V oblasti cirkuldrni ekonomiky ve stavebnictvi je dosazen znacny pocet dil¢ich dspéchd
z oblasti vyuzivdni inertnich minerdlnich stavebnich materidli zpét do stavebnich hmot
(beton(, maltovin, asfaltovych smésiapod.). Chybivsak oblast prevence vzniku stavebnich
odpad(l jiz ve fazi navrhil staveb. Na zdkladé tohoto stavu je feSend problematika
prevence predchazeni vzniku stavebnich a demoli¢nich odpad( velmi aktudlnim tématem
jak v Ceské republice, tak ve zbytku Evropské unie. Hlavnim tskalim, které v soucasné
dobé doprovdzi stavebni a demoli¢ni odpady je pretrvavajici nediivéra ke kvalité téchto
vystupl, coz brani rozvoji infrastruktury pro ndsledné naklddani s nimi a jejich recyklaci.
Ndstrojem pro zlepSeni dané situace je legislativni ramec, ktery prochazi v soucasné dobé
vyznamnou zménou. Jednd se o novy zdkon o odpadech 541/2020 Sb. vetné provadéci
vyhldsky (doplnit ¢islo). Mezi dalsi vyznamny nastroj, ktery podporuje proces selektivni
demolice je spravné zpracovany odpadovy audit objektu uréeného k demolici, jehoz cilem
je identifikace odpadnich materialdl vhodnych pro recyklaci a nasledné vyuziti. Clanek
prezentuje jednotlivé postupy selektivni demolice stavebniho objektu uréeného k demolici.
Je uveden postup prohlidky stavby vcetné pred demolic¢niho auditu za Gcelem identifikace
odpadnich materidl(i ¢ vyrobkid s ukoncenou Zivotnosti urcenych k recyklaci. Ddle je
prezentovan obsah projektové dokumentace pro demolici a postup pFipravnych praci
spojenych s odstrojenim budovy, jsou uvedeny ptiklady vhodnych zafizeni ke zdrobnovani
inertnich materiald pro nasledné vyuziti.
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A significant number of partial successes have been achieved in the area of reusing inert
mineral building materials in building materials (concrete, mortar, asphalt mixtures, etc.)
in the field of circular economics in building industry. However, the issue of construction
waste prevention is already missing in the construction design phase. Based on this
situation, the prevention of the generation of construction and demolition waste is a very
live topic both in the Czech Republic and in the rest of the European Union. The main
problem that currently accompanies construction and demolition waste is the persistent
mistrust related to the quality of these outputs, which is hindering the development of
infrastructure for their subsequent processing and recycling. The tool needed to improve
the situation is the legislative framework, which is currently undergoing a significant
change associated with a new law on waste 541/2020 Coll. including the implementing
decree (insert number). Properly processed waste audit of the object to be demolished
represents another important tool that supports the process of selective demolition. The
aim of this audit is to identify the waste materials suitable for recycling and subsequent
use. This article presents the individual procedures of selective demolition of a building
intended for demolition. It involves the procedure of site inspection, including pre-
demolition audit used to identify waste materials or end-of-life products intended for
recycling. Furthermore, the content of project documentation for demolition and the
process of preparatory work associated with the dismantling of the building are presented
as well. There are also examples of suitable equipment for crushing inert materials for
subsequent use.
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Zivotni prostfedije v soucasnosti stdle zatéZovano stavajicimi sklddkami a GloZisti odpadil.
Produkce odpad( je stale velkym tématem a je nezbytné hledat vhodné zpisoby jejich
vyuziti. Piispévek se vénuje moznostem vyuziti jak produkt(i po spalovani, tak napiiklad
neutralizagnich kal(i ve stavebnich materidlech takovym zplsobem, aby byl dodrZen limit
pro obsah nebezpecnych latek ve vysledném produktu. Stavebnimi materidly, na které
byla sméfovana pozornost, byly umélé kamenivo, smési stmelené hydraulickymi pojivy
ainjektazni hmoty.

V pfipadé umélého kameniva se jednalo o ovéreni vyuzitelnosti rliznych druhd popilki
v kombinaci s vhodnymi typy palivv technologii vyroby spékaného kameniva samovypalem.
Bylo potvrzeno, Ze kvalitnivysokoteplotni popilky jsou velmivhodnou surovinou, schopnou
vytvofit pevnou strukturu popilkového stfepu s nizkou nasakavosti. Fluidni popeloviny
nejsou pro tuto technologii vhodné. Vyznacuji se nizkou pevnosti a vysokou nasakavosti.
Pfi hodnoceni vlivu popilkového stfepu na Zivotni prostredi, pfekracuji fluidni popeloviny
limitni hodnoty sirand. Vysokoteplotni popeloviny ve vétsiné pfipadd environmentdlnim
limitlm vyhovuji.

Pfi hodnoceni vyuzitelnosti neutralizacnich kalll pro stmelené smési bylo potvrzeno,
Ze snizeni ekologické zatéze nebezpecnych odpadd je mozné. Pomoci vhodné zvolené
kombinace pojiv a pfimési vysokoteplotniho popilku lze dosdhnout pozadovanych
fyzikalné-mechanickych parametr stmelené smési pfi splnéni patfic¢nych legislativnich
limitd.

Hodnoceni vyuzitelnosti vedlejsich energetickych produktil pro injektaze se zaméfilo na
ovéreni moznosti injektovani sypanych hrdzi smésf jilu a popilku (vysokoteplotniho nebo
fluidniho). Vzhledem k pozadavku zajisténi tésnici schopnosti injektazni smési, jsou pro
tento zplsob vyuziti vhodnéjsi vysokoteplotni popilky v maximdlné 50% podilu k vysoce
bobtnavému tésnicimu jilu. Vyslednou smés lze zatfidit jako tésnici a kromé fyzikalné-
mechanickych parametrd spliiuje i environmentalni kritéria.
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The environment is still burdened by existing landfills and waste repositories. Waste
production is a big topic and it is necessary to look for suitable ways to use it. This paper
deals with the possibilities of using products afterincineration and neutralization sludges
in building materials in such a way that the limit for the content of hazardous substances
in the final product is adhered. The building materials on which attention was directed
were artificial aggregates, mixtures bound with hydraulic binders and injection materials.

In the case of artificial aggregates, it was a question of verifying the usability of various
types of fly ash in combination with fuels in the technology of production of sintered
aggregates by self-firing. It was confirmed that high-quality fly ash is a very suitable
raw material, able to create a solid structure of fly ash body with low water absorbency.
Fluidized bed combustion (FBC) ash is not suitable for this technology. Products are
characterized by low strength and significant water absorption. FBC ash exceeds the limit
values of sulphates. Fly ashes comply with environmental limits.

When evaluating the usability of neutralization sludges for mixtures bound with hydraulic
binders, it was confirmed that a reduction in the environmentalimpact of hazardous waste
is possible. With the help of a suitable combination of binders and admixtures of fly ash,
the required physical-mechanical parameters of the bonded mixture can be achieved while
meeting the relevant legislative limits.

The evaluation of the usability of energy by-products for injections focused on verifying
the possibility of injecting embankment dikes with mixtures of clay and ash (fly ash or FBC
ash). Due to the requirement to ensure the sealing ability of the injection mixture, fly ash
in a maximum of 50% of the highly swellable sealing clay is more suitable for this method
of use. The resulting mixture can be classified as sealing and, in addition to physical and
mechanical parameters, also meets environmental criteria.
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Prispévek predstavi, jak lze s pouzitim modernich metod Dalkového priizkumu zemé (DPZ)
identifikovat zejména stavebni objekty obsahujici ve vnéjsi obalce materidly s obsahem
azbestu (napf. eternit, azbestocement).

Uvodem probéhne shrnuti dosavadnich zkugenosti s identifikaci ve svété a nasledné bude
predstavena studie, kterd byla provedena v ramci spoluprdce s CzechGlobe s pouzitim
leteckych hyperspektralnich dat ze senzor(i CASI (400-1 000 nm) a SASI (1 000-2 500 nm)
na nékolika obcich v Ceské republice. V rdmci studie byly pouzity metody - porovnavani
spektralnich kfivek Spectral Analyst, zhustovani spektralnich pdsem pomoci MNF
transformace a metoda fizené klasifikace SAM.
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The presentation will show how modern Remote Sensing (RS) methods can be used to
identify, in particular, building objects containing asbestos-containing materials (e.g.,
eternite, asbestos-cement) in the outer envelope.

It will start with a summary of the experience with identification in the world and then
present a study conducted in cooperation with CzechGlobe using airborne hyperspectral
data from CASI (400-1,000 nm) and SASI (1,000-2,500 nm) sensors in several
municipalities in the Czech Republic. The methods used in the study were Spectral Analyst
spectral curve matching, spectral band densification using Minimum Noise Fraction (MNF)
Transform and Spectral Angle Mapper (SAM) supervised classification method.
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Jednim z dlouhodobych cild pracovniho baliku 1F ,Ndrodni monitoring obéhového
hospodafstvi“ je modelovani budouciho vyvoje naklddan s réiznymi odpady na dzemi CR.
Modelovani musi zaéinat jiz maximalnim porozuménim soucasného stavu. Kde odpad
vznikd, kam je transportovan, kde je upraven do jinych forem a kde dochdzi k jeho
findlnimu zpracovani, predstavuji klicové otdzky, které by mély byt zodpovézeny nebo
odpovédi na né s co nejvyssi mirou presnosti odhadnuty. Cilem prispévku je prezentovat
myslenku, Gcel a pokrok ve vyvoji ndstroje pro modelovani toku odpadl na zdkladé
historickych dat s pracovnim ndzvem REVEDATO. Nastroj pracuje s daty z Informaéniho
systému odpadového hospodatstvi ISOH a vychdzi z principd tvorby hldseni souhrnnych
Gdajl z prabézné evidence o produkci a naklddani s odpady dle Zdkona o odpadech
€. 541/2020 Sh. Nastroj je zaloZen na kontrole bilanci v uzlech, které predstavuji zvolenou
droven detailu administrativniho élenén CR. Pro kazdy celek musf byt splnéna podminka,
Ze produkce a prevzeti odpadu se rovna jeho zpracovani nebo predani. Dale musi platit, ze
mnozstvi pfedaného odpadu subjektem A subjektu B se rovnd mnozstvi pfevzatého odpadu
subjektem B od subjektu A. Pokud tato pravidla nejsou splnéna, nastroj se identifikované
chyby snazi opravit. Motivacni priklady vyuziti ndstroje budou ukdzany pro konkrétni druh
odpad(i 19 08 05 Kaly z ¢isténi komundlnich odpadnich vod.
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One of the long-term goals of the work package ,National Circular Economy Monitoring
#1s the modelling of waste treatment in the Czech Republic in the upcoming years. The
modelling has to start with the maximum understanding of the current state. Where the
waste is produced, where the waste is transported, where is transformed to another form
and where is finally treated, these are key questions, which should be answered, or they
should be estimated with the greatest possible accuracy. Theaim of the presented paperisto
show keyideas, purpose, and the current state of development of the tool called REVEDATO.
The tool works with data set from the Information system of waste management ISOH,
and it is based on the principle of waste production and treatment reporting according to
Waste law No. 541/2020 Coll. The tool's functionality is based on mass balance controlling
in nodes, which represent selected detail of administrative division. Each node must meet
the condition that produced and received waste amounts must equal its processing in the
node or handover to other nodes. Further, the amount of waste reported as sent by subject
A to subject B must be equal to the waste amount reported as received by subject B from
subject A. If these rules are not satisfied, the tool tries to fix such identified errors in the
system. Motivational examples of the tool exploitation will be shown for the specific waste
code 19 08 05 Sludge from municipal wastewater treatment.
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V kontextu legislativnich zmén a soucasné situace na trhu s plastovymi odpady, kdy je
kladen velky ddraz na pfidavky recyklovaného materidlu do nowych vyrobkd (obald/
produkt(), je klicové se zabyvat pravé otdzkou recyklovatelnosti.

Prispévek prezentuje dosavadni vysledky recyklace vybranych polymer( v laboratornich
podminkdch, které se standardné vyskytuji v ceském komunalnim odpadu. Vzorky plastd
byly odebrany pfi terénnim priizkumu v projektu TIRSMZP719 v souladu s nové vytvorenou
certifikovanou metodikou. Ziskané plastové obaly byly rozdéleny dle materidlu a barvy.
Déle byly odstranény jednoduse oddélitelné plastové ¢astijako jsou etikety, vicka, krouzky
a dalSi. Vzorky byly nasledné drceny, propirany a suSeny tak, aby byl simulovdn realny
zpracovatelsky fetézec.

Laboratorni extruzni zkousky byly provedeny na jednosnekovém extrudéru, kde klicové
bylo nastaveni velikosti vstupni frakce do ndsypky extrudéru, aby nedochazelo k tzv.
klenbovani. Byla otestovana prvni extruze z odpadniho plastu, struna byla ndsledné
stfihand a dle potfeby ¢isténa a susena. Experiment se opakoval nékolikrat po sobé tak,
aby byla zohlednéna ndsobnd extruze a simulace budouciho stavu (pridavek recyklatu
do vyrobk(). Experiment se zaméfoval zejména na zménu indexu toku taveniny a dalsi
potfebné charakteristiky, které mohou ovliviiovat vysledny material a tim i poZadavek na
vysledny vyrobek.
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Inthe context of legislative changes and the current situation on the plastic waste market,
where a great focus is placed on the addition of recycled materials into new products, it is
the key issue of recyclability.

This paper presents the results of recycling selected polymers under laboratory conditions,
which are usually available in Czech mixed municipal waste. Plastic samples were collected
during field research within the TIRSMZP719 project according to a newly developed
certified methodology. The collected plastic packaging was sorted by material and color.
Furthermore, easily separable parts such as labels, lids, rings, etc. were removed. The
samples were crushed, washed, and dried to simulate the actual processing chain.

Laboratory extrusion tests were performed on a single-screw extruder, where it was key to
adjust the size of the input fraction into the extruder hopper to correct extrusion. First,
extrusion from the waste plastic was tested, then the string was sheared, cleaned, and
dried as required. The experiment was repeated several times in succession to account
for multiple extrusions and to simulate a future condition (adding recyclate to the final
products). The experiment mainly focused on the change in melt flow index and other
necessary characteristics that may affect the final material and therefore the requirement
of the final product.
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Plasty jsou diky svym vlastnostem oblibenym materidlem pro vyrobu oballi vyrobki
kazdodenni spotfeby. Prispivaji také k produkci komundlnich obalovych odpadd. V
soucinnosti s projektem TIRSMZP719, v jehoz ramci probihaly rozbory slozeni smésného
komunélniho odpadu po celé CR, byla v projektu CEVOOH pozornost vénovéna detailné&jsim
postuplm proidentifikacejednotlivych materiald, ze kterychjsoustandardniplastové obaly
vytvareny. V prispévku budou predstaveny stézejni body metodiky pro sledovani slozeni
obalovych a zejména plastovych materidli ve smésném komundlnim odpadu a komundlnim
odpadu. Nedilnou souéasti pfispévku bude ukazka vysledk(i provedenych terénnich praci.
Pro pfesnéjsi zafazovani obal(i do materidlovych skupin byla vytvofena rozsahla databaze
vyrobk(l se zaméfenim na obaly, kterd v budoucnu umozni lépe sledovat celkovou strukturu
plastovych oball. Cilem je analyzovat mnozstvi téchto oballl, dokazat jednotlivé obaly
velmi detailné popsat, identifikovat vyrobkové skupiny a konkrétni produkty, které nejvice
prispivaji k tvorbé plastovych oballl. Soucasné bude snahou hodnotit a v ¢ase sledovat
vyvoj plastovych obald z pohledu potencidlu efektivni recyklovatelnosti, ktera je klicova
pro splnéni vytycenych legislativnich cild z pohledu materidlového vyuziti.
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It can be stated that plastic materials are very preferred currently, the share of plastics
is in almost all products of daily use and plastics also represents a significant part of
municipal packaging. Composition analyses of mixed municipal waste were carried out
across the Czech Republicinin the TIRSMZP719 project. In addition, in the CEVOOH project,
attention was paid on theidentification of individual materials from which standard plastic
packaging is made. The contribution will present the key points of the methodology for
monitoring the composition of packaging, especially plastic materials in mixed municipal
waste and municipal waste separately collected. An integral part of the contribution
will be a demonstration of the results of fieldwork. For a more accurate classification of
packaging into material groups, an extensive product and packaging pattern database
was created, which in the future will allow better monitoring of the overall structure of
plastic packaging. The goalis to analyze the amount of these packages, describe individual
packages in great detail and identify product groups and specific products that contribute
the most to the generation reaction of plastic packages. At the same time, the effort
will be to evaluate and monitor the development of plastic packaging over time from the
point of view of the potential for effective recyclability, which is key to meeting the set
legislative goals.
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Neustdle rostouci populace a zivotni Groven obyvatelstva zplsobily spolu s fenoménem
rychlé médy vyrazny nardst spotfeby textilu po celém svété. Textilni primysl spotfebovdva
prirodni zdroje, pFispivd ke znecistovdni Zivotniho prostfedi a produkuje sklenikové
a odpadnf plyny. V dnedni dobé textilni odpady jsou vétSinou sklddkovany a spalovdny,
protoze recyklace je komplikovdna z nékolika ddvodl najednou. Za prvé, recyklace
textilnich odpadije problematicka kv(lijejich heterogennimu sloZeni: mohou byt vyrobeny
z pletenych, tkanych nebo netkanych textilif, a navic se sklddaji ze smési syntetickych
a pfirodnich vldken. Za druhé, textilni vyrobky jsou obvykle oSetfeny rdznymi p¥ipravky,
které doddvaji hotovému vyrobku vlastnosti jako vodoodpudivost, nehoflavost nebo
nemackavost. Pfitomnost chemikalii v textilnich vyrobcich jesté vice komplikuje recyklaci.

V roce 2020 EU prijala novy Akcni plan pro obéhové hospodafstvi, zasady, které musi byt
implementovény do legislativy kazdého clenského statu. Hlavnim cilem Akéniho planu pro
obéhové hospodarstvi je maximalizace recyklace vSech druh( vyuzitelnych odpadi, vcetné
textilnich odpad(, kde jejich tFidéni bude povinné od roku 2025. Proto se v Ceské republice
v roce 2021 objevil novy zakon o nakladani s odpady vychazejici ze zésad Akcniho planu.
Novy zdkon urcuje dilezité zmény pro sbér a Gpravy textilnich odpada.

Jako zaklad pro optimalizaci téchto procesi byla vytvorena analyza materialovych tokl
(MFA) pro zjisténi soucasného stavu s toky textilnich odpad(i v CR. Byly zjisténé dva hlavni
toky, a to pramyslové textilni odpady a textilni odpady z domdcnosti. Vysledky ukazaly,
Ze u produkce pramyslovych textilnich odpadt nedoslo k vyraznému nérlstu: v roce
2010 mnozstvi primyslovych textilnich odpadi bylo 70 405 tun a v roce 2019 87 840 tun.
Opacna situace je s textilnimi odpady z domacnosti: v roce 2019 produkce predstavovala
37 393 tun a v porovnani s rokem 2010 je témér desetkrat vyssi. Navic dlouhodoba analyza
vzorkd smésného komundlniho odpadu (SKO) ukazala, Ze vzorky obsahovaly kolem 7 %
rlznych druhl pouzitych textilnich vyrobkd, které by mohly byt vhodné pro recyklaci.
Prekvapivé se podle MFA na zakladé oficialnich Gdaji recykluje predevsim komplexnéjsi
textilni odpad zdomacnosti, zatimco homogenné&jsi priimyslové textilni odpady se znamym
sloZenim se Castéji skladkuji nebo spaluji. Nase vysledky potvrzuji, 7e Ceska republika nenf
dobre pripravena na plnéni ambiciéznich recyklacnich cild Akéniho planu v souvislosti
s textilnimi odpady z dlvod( neustéle rostoucich objemi tohoto druhu odpadu a tézko
dostupnych oficidlnich statistik o jeho produkci, chybéjicich recyklacnich technologif
a zastaralosti systém sbéru odpadu.
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Growing population, higher living standards and the availability of cheap fashion have
led to an exponential increase in the production and consumption of different textile
products. The textile industry consumes natural resources, contributes to environmental
pollution, and produces waste and greenhouse gases. Nowadays, textile waste is mostly
landfilled and incinerated because recycling is complicated for several reasons. Firstly,
recycling of textile waste is problematic due to its heterogeneous composition: it can be
made of knitted, woven, or non-woven fabrics, and moreover, it consists of a mixture of
synthetic and natural fibers. Secondly, textile products are usually treated with various
finishes such as water repellent, flame retardant or wrinkle-free finishing. The presence of
chemicals in textile products increases the complexity of recycling.

In 2020, the EU adopted new Circular Economy Action Plan (CEAP), the principles of which
must be implemented into the legislation of each Member State. The main goal of CEAP is
to maximize the recycling of all types of usable waste, including textile waste, where its
sorting will be mandatory from the year 2025. In the Czech Republic, a new waste treatment
law based on the CEAP appeared in the year 2021. The new waste treatment law determines
important changes to existing collection and treatment methods of textile waste.

As a basis for optimizing these processes, a material flow analysis (MFA) was created to
determine the current state with textile waste streams in the Czech Republic. Two main
streams were identified: industrial textile waste and household textile waste. The results
showed that there was no significantincrease in the production of industrial textile waste:
in 2010, the amount of industrial textile waste was 70 405 tons, and in 2019, it was 87 840
tons. The opposite situation was with textile waste from households:in 2019, the production
was 37,393 tons and compared to 2010, it is almost ten times higher. In addition, a long-
term analysis of mixed municipal waste (MSW) samples showed that there was around 7%
of different types of used textile products that could be suitable for recycling. Surprisingly,
based on official data, more complex textile waste from households is recycled, while more
homogeneous industrial textile waste with a known composition is more often landfilled
orincinerated. Our analysis confirms that the Czech Republicis not well prepared to fulfill
the ambitious recycling goals of the CEAP in a connection with textile waste due to the
constantly growing volumes of this type of waste, hardly available official statistics, the
lack of recycling technologies and the obsolescence of the waste collection system.
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Environmentalni dopady produkce obald mohou byt sniZzeny uz ve fazi navrhu obalového
feSeni. Pro porovnani riznych obalovych feseni byla vytvorena databaze Envisearch, ktera
poskytuje prehled o obalech a obalovych materidlech. V databazi jsou pro vSechny obaly
a materidly uvedeny zakladni informace popisujici materidlové vlastnosti a potencidlni
environmentdalni dopady jejich zivotniho cyklu Soucdsti databdze bude i systém hodnoceni
téchto oballi, ktery bude zohlednovat jejich trvanlivost, opravitelnost, potencidl ke
znovupouziti, recyklovatelnost a obsah nebezpecnych latek. Databaze je volné pristupna
a jeji uzivatel ma moznost vyhleddvat obal podle vybrané funkce, kterou od obalu
environmentdlnimi dopady ale pfi zachovdni pozadované funkce ¢&i funkci. V soucasné
dobé probihad napliovani databaze vybranymi skupinami oballi a materidld. Zaroven je
databdze oteviend pro zajemce, ktefi chtéji prezentovat své obaly. Databdze mlze byt
vyuzita jako ndstroj pro vyrobce a designéry obaldl pfi hledani environmentdalné Setrnéjsich
feSenijejich obald, alei Sirokou verejnosti, kterd se mlze na zdkladé databdze rozhodovat,
které produkty chce nebo nechce kupovat.
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The environmental impacts of packaging production can be reduced already in the design
phase of the packaging solution. In order to compare different packaging solutions, the
Envisearch database was created, which provides an overview of packaging and packaging
materials. The database contains basic information for all packaging and materials
describing the material properties and potential environmental impacts of their life cycle.
The database will also include an evaluation system for these types of packaging, which
will take into account their durability, repairability, potential for reuse, recyclability and
the content of hazardous substances.

The database is freely accessible, and its user has the opportunity to search for packaging
accordingtothe selected function that he/she expects from the packaging. Itis thus easy to
find new conventional and non-conventional solutions with lower environmental impacts
while maintaining the desired function or functions. The database is currently being filled
with selected groups of packaging and materials. At the same time, the database is open
to interested parties who want to present their packaging. The database can be used as
a tool for packaging manufacturers and designers in the search for more environmentally
friendly solutions for their packaging, but also by the general public, who can use the
database to decide which products they want or dont want to buy.
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Klicovad slova: Obéhové hospodarstvi, indikdtory, cirkularita

Indikatory cirkularity maji za cil kvantifikovat, do jaké miry jsou uplatiovany principy
obéhového hospodarstvi v rdmci sledovanych systémd, jakymi jsou napf. produkty,
organizace i stat. V poslednich letech ovSem roste pocet pristupl k hodnocenf cirkularity
a tyto pFistupy pouzivaji odlisné metodiky hodnoceni.

Prispévek se bude vénovat aktudlnim a nejcastéji pouzivanym indikdtorim obéhového
hospodaftstviv zahranici a v Ceské republice. Dale budou pfedstaveny indikatory hodnotici
obéhové hospodafstvi na nékolika trovnich (makro a nano) a jejich aplikace na datech.
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The circularity indicators aim to quantify the extent to which circular economy principles
are applied within the monitored systems, such as products, organisations, or the state.
However, in recent years, the number of approaches to the evaluation of circularity has
been increasing, and these approaches use different evaluation methodologies. This
contribution will be devoted to the current and most frequently used circular economy
indicators abroad and in the Czech Republic. Furthermore, indicators evaluating the
circular economy at several levels (macro and nano) and their application on data will be
presented.
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Produkce primyslovych odpadd a nasledné nakladani s témito odpady ma prokazatelny
vliv na zivotni prostfedi. I proto se dnes v rdmci rozvoje obéhového hospodafstvi vyviji
koncept primyslové symbiézy, jenz md za cil propojovat jednotlivé priimyslové subjekty
skrze vyménu materidlovych a energetickych tokl. Vysledkem je sniZeni spotfeby
primarnich surovin a soucasné snizeni mnozstvi vyprodukovaného odpadu. Odpovédi
na vyzvy pramyslové symbidzy je vyvoj platformy PruSym, ktera by v mapovém prostredi
monitorovala vznik odpadii a druhotnych surovin na tGizemi Ceské republiky a poskytovala
informaci o jejich vlastnostech a moznostech vyuziti. Cilem platformy je také umoznit
producentiim i odbérateldm prdmyslovych odpadi modelovat environmentdlni dopady
rlznych metod naklddani, s danymi materidly, vcetné jejich dopravy. Soucdsti prispévku
je predstaveni konceptu prdmyslové symbiézy a plaformy PruSym, vcetné pfriblizeni
zamyslenych funkcionalit i uZivatelského rozhrani. V plném provozu by platforma
usnadriovala propojeni jednotlivych pramyslovych subjektd a prispivala by k rozvoji
priimyslové symbi6zy v Ceské republice.
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The production and subsequent management of industrial waste significantly impacts
the environment. The emerging concept of industrial symbiosis aims to decrease these
impacts by connecting various industrial entities through the exchange of material and
energy flows. The result is a reduction in the consumption of primary raw materials and
a simultaneous reduction in the amount of waste produced. To address the challenges
of industrial symbiosis, the PruSym platform is being developed, which would monitor
the generation of waste and secondary raw materials in the Czech Republic in a map-
based environment and provide information on their characteristics and possibilities of
utilization. Further, the aim of the platform is to enable producers and buyers of industrial
waste to model the environmental impacts of different scenarios of waste management,
including transportation. This conference contributionintroduces the concept ofindustrial
symbiosis and the PruSym platform and outlines the intended functionalities and user
interface. In full operation, the platform would facilitate the connection of individual
industrial entities and contribute to the development of industrial symbiosis in the Czech
Republic.
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Inovativni spotrebitelské modely
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Prezentace poukazuje na ménici se zplsob Zivota lidi od konzumerizmu k udrzitelnym
spotfebitelskym modellim, které maji pfimé i nepfimé environmentdlni dopady. Jednd se
o jednoduché i komplexni modely, které pfinaseji nové pristupy v nakupovdni, spotiebé,
ale i v celém nastaveni a zméné Zivotniho stylu jednotlivcd a domdcnosti. Vznikaji
nové sité spoluprace a zplsoby nakupovani a spotreby, které eliminuji dodavatelsko-
zprostfedkovatelské meziclanky a tim se sniZuji ekonomické ndklady (provize
zprostfedkovateldim, dopravni ndklady, pouzité obaly, atd.), coz pfispiva k udrzitelnému
zplsobu vyroby a spotfeby. Spotrebitelé si totiZ vice uvédomuji, Ze bezmeznd spotfeba
a konzum neniv souladu s udrzitelnosti a omezenymi zdroji planety, a vyhledavaji modely
spotfeby, které jsou v souladu s pfirodou. Inovativni spotrebitelské modely pfinaseji
benefity nejenom spotrebiteli, alei pozitivni externality pro vnéjsi prostredia subjekty, jako
napf. pozitivni vliv na pouZziti zdroj(i, nové pracovni prilezitosti a zvySovani kvality Zivota.
Z novych modeld je oblibeny koncept zero waste, ktery je nejenom modelem spotfebniho
chovani, ale i filozofii zivota, zaméfenou na minimalizaci vzniku a produkci odpada.
Dal$imi modely jsou podpora lokdlniho nakupovani, vznik re-use center, swapy/vyména
obleceni avéci, sdilené formy ekonomiky (co-working, carsharing, carpooling, sdilenf
véci a prostor, sdilené ubytovdni). DaleZitou soucdsti je i zelené nakupovani do Gfadd,
které nastavuje nové parametry tzv. zeleného nakupovani, které je realizovdno nejenom
rozlozitelnost, materidlni a energetickd ndrocnost vyroby, zdravotni nezdvadnost,
transportnivzdalenost od vyrobce ke spotfebiteli a podobné”.?

Inovativni spotfebitelské modely byly zmapovany v rdmci vyzkumného projektu ,Centrum
environmentalniho vyzkumu: Odpadové a obéhové hospodafstvi a environmentalni bezpecnost
(CEVOH)” (5502030008), feSeného v ramci programu Prostfed{ pro Zivot TA CR v letech 2021-2026.

Publikace (vysledek projektu CEVOOH) - Autor: Centrum pro otdzky Zivotniho prostiedi, Univerzita
Karlova, na vypracovdni se podileli: Mgr. Eduard Petiska, Ph.D., Ing. Anastasia Shtukaturov, Ing.
Iveta Sindelatova a doc. Ing. Jan Weinzettel, Ph.D.

Kéd vystupu: SS02030008-V50

Ndzev wvystupu: 1.D.3.1 ReSerSe - soucasné uplatriované modely ekodesignu a inovativni
spotrebitelské modely (diléi vyzkumnd zprava)

Druh vystupu: 0 - Ostatni vysledky

! Ledvina, Petr. (2007). , Zelené tfadovdni - snaha o udrzitelnou vefejnou spravu*, 2007. https://
www.veronica.cz/poradna-v-casopise-veronica ?i=83.
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The current model of consumerism is not compatible with sustainability and the limited
resources of the planet, and consumers have become more aware of the planet’s limits,
therefore they are looking for consumption models that are in accordance with the
environment and resource capability. This presentation points out the changing lifestyles,
that comes from consumerism to sustainable consumer models. Complex but also simple
models bring new approaches to buying and consumption, butalso to the entire settlement
and the lifestyle change of individuals and households. New cooperation networks and ways
of buying and consumption have appeared. These ones eliminate supplier intermediates
and thus reduce economic costs (commissions, transport and packaging costs, etc.) and
contribute to a sustainable way of production and consumption. The innovative consumer
models bring benefits not only to the consumers, but also positive externalities to the
global environment, such as a positive effect on resource usage, new job opportunities,
and an increase in the quality of life. Among the new models, the zero-waste concept is
a very popular one, which is not only a model of consumer behaviour but also a philosophy
of life, focused on minimizing the creation and production of waste. Other innovative
consumer models aim at supporting local production, the establishment, and support
of reuse centres, swaps/exchange of clothes and gadgets, and the sharing economy (co-
working, carsharing, carpooling, sharing gadgets and offices, shared accommodation).
An important part is also the green public procurement, which sets new parameters,
which are implemented not only with the requirement for the lowest price, but also on
parameters such as “recyclability, biological degradability, material, and energy demand
on production, health safety, transport distance from producer to consumer and so on”.!

! Ledvina, Petr. (2007). , Green public procurement - the endeavor on sustainable state
administration,,, 2007. https://www.veronica.cz/poradna-v-casopise-veronica?i=83.
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Monitoring kontaminovanych mist

RNDr. Pavel Doubrava
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Cislo a ndzev projektu: SS02030008 Centrum environmentalniho vyzkumu: Odpadové a ob&hové
hospodafstvi a environmentalni bezpecnost

Prioritni téma programu: Program na podporu aplikovaného vyzkumu, experimentdlniho vyvoje
ainovaci v oblasti Zivotniho prostfedi - Prostfedi pro Zivot

Klicovad slova: Odpadové hospodarstvi, dalkovy priizkum Zemé, skladky

S postupujicim nastupem cirkuldrni ekonomiky dochdzi a ve stdle vétsi mite bude dochazet
k odklonu od nékterych forem naklddani s odpady, zejména pak sklddkovani. Predmétem
tohoto vyzkumu jsou skladky tuhého odpadu, zejména odpadu, ktery je biologicky aktivni
a je tvoren tim co by se dnes nejlépe nazvalo komundlnim odpadem. Cilem je provést
pro existujici, pro uzavrené skladky, nebo uzavirané skladky analyzy popisujici rozklad
biologického materidlu v télese skladky a pomoci analyz kapalnych médii z télesa skladky
také analyzovat polutanty se kterymi se budeme setkdvat po dobu nasledné péce o téleso
skladky. Dalsim cilem je propojeni institucionalizovanych registr(i a databdzi s novymi
nastroji vyuzivajicimi metody ddlkového prizkumu zemé kombinované s in-situ ovérenim
vybranych kontaminovanych mist. Vyzkum se zaméfuje na rozsifenia systematizaci detekce
a monitoringu kontaminovanych mist (KM) v CR a prohloubenf praktické znalosti o KM.
Vystupy ndsledné poslouZi jednak ke zpfesnéni odhad( potencidlu historické produkce
sklddkového plynu, kterd je stale pouzivana jako zdklad pro hodnoceni Gspésnosti
v dekarbonizacnim Gsili jednotlivych statl. Také prispéje do diskuse o dlouhodobém
potencidlu skladkového plynu jako obnovitelny zdroj energie. Zaroven se tato informace
vyuzije jako podklad pro mozné sanacni postupy, piipadné vyuziti mozného potencialu
(odtézeni, spalenf aj. vyuziti) historicky akumulovanych odpadt.
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With the advent of the circular economy, there is and will increasingly be a shift away from
some forms of waste management, in particular landfilling. The subject of this research
is solid waste landfills, particularly waste that is biologically active and consists of what
would best be called municipal waste today. The aim is to carry out, for existing or closed
landfills, analyses describing the decomposition of biological materialin the landfill body
and, by analysing the liquid media from the landfill body, also to analyse the pollutants
that will be encountered during the aftercare of the landfill body. Another objective is
to link institutionalised registers and databases with new tools using remote sensing
methods combined with in-situ verification of selected contaminated sites. The research
aims to extend and systematise the detection and monitoring of contaminated sites (CS)
in the country and to deepen the practical knowledge of CS. The outputs will subsequently
serve both to refine estimates of historical landfill gas production potential, which is
still used as a basis for assessing success in national decarbonisation efforts. It will also
contribute to the discussion on the long-term potential of landfill gas as a renewable
energy source. At the same time, this information will be used as a basis for possible
remediation procedures or the exploitation of the potential (recovery, incineration, etc.)
of historically accumulated waste.
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Vyuziti softwarovych nastrojl noveé vyvinutych i poskytovanych
Evropskou komisi

Ing. Jan Skrinsky, Ph.D.
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Cislo a ndzev projektu: SS02030008 Centrum environmentalniho vyzkumu: Odpadové a ob&hové
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Klicova slova: Hodnoceni rizik zavaznych havdrii, ochrana osob, ochrana majetku, ochrana Zivotniho
prostredf

Cilem projektu Centrum environmentdlniho vyzkumu je vybudovdni dlouhodobé
pracujici, odborné, interdisciplindrni, vyzkumné zakladny tvorené klicovymi vyzkumnymi
organizacemi disponujicimi expertizou a odbornou kapacitou pro provadéni vyzkumu
v oblasti odpadového a obéhového hospodarstvi v SirSich souvislostech. Hodnocent rizik
zdvaznych havdrii jako diléi ¢dst projektu celi skutecnosti, Ze technologicky rozvoj mize
vyvolat zdvazné havdrie, protoze primyslova vyroba, skladovani a preprava zachdzeji
s velkym mnozstvim energie a latek v procesu, schopnych znicit ¢lovéka i jeho Zivotni
prostfedi. Pro tuto oblast existuje pfiméfené pravni prostfedi, v rdmci, kterého primysl,
statni sprava a obcanska spolecnost hrdly ddlezitou roli pfi fizeni rizik tykajicich se
prdmyslovych havarii. Tyto metodiky jsou zaméreny na fizeni nebezpedi zavaznych havarii
spojenych se skladovanim a vyrobou nebezpecnych latek v chemickych a petrochemickych
zatizenich. Hlavnim cilemje vyzkum strategie omezent rizika krizovych situaci zplisobenych
Nebezpeénymi chemickymi latkami v CR v kontextu strategického smétovani CR, predikce
dalsiho rozvoje a stanoveni priorit v souladu s hlavnimi politikami CR a EU. Vyzkum v této
Casti projektu je zaméren na viechny technické aspekty oblasti prevence zavaznych havarii,
a to od koncepcnich a strategickych dokumentd az k diléim metodickym doporucenim pro
vybrané ¢asti systému prevence zdvaznych havarii zplsobenych nebezpecnymi chemickymi
latkami. Hlavnim vystupem je celkova koncepce prevence zavaznych havarif pro CR, ktera
bude obsahovat i zkuSenosti a politiky ze zahraniéi. Koncepce bude zahrnovat viechny
ndvaznosti kombinovanych rizik na stdvajici systém prevence zdvaznych havarii, véetné
souvislosti u takzvanych nezafazenych podnikd. Dalsi ¢innosti se zaméfuje na metodickd
doporuceni v klicovych aspektech oblasti prevence zdvaznych havdrii, které spolu
systémové souviseji. Vyzkum je provddén v oblasti kultury bezpecnosti, kybernetické
bezpecnosti, starnuti objektd a jejich ddrzby, ndstrojd prevence zavaznych havarii véetné
softwarovych modeld, a to v rliznych primyslovych ¢innostech s hlavnim zamérenim
na oblast odpadového a obéhového hospodarstvi. V ramci vyzkumu budou stanoveny
typové scénare zdvaznych havdrii, které mohou nastat u vybranych specifickych latek
v typickyich praimyslowych provozech. Vyzkumnd ¢innost je konzultovana se zastupci MZP,
do fesitelského tymu jsou zapojeni zkuSeni externi odbornici z primyslovych podniki
a organd statni spravy.
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The aim of the Environmental Research Centre project is to build a long-term, professional,
interdisciplinary research base made up of key research organizations with expertise
and professional capacity for conducting research in the field of waste and recycling
management in a wider context. The assessment of the risks of serious accidents as a part
of the project faces the fact that technological development can cause serious accidents,
because industrial production, storage and transportation handle a large amount of
energy and substances in the process, capable of destroying man and his environment.
There is an adequate legal environment for this area, in which industry, government and
civil society have played an important role in the management of risks related to industrial
accidents. These methodologies are aimed at managing the risk of serious accidents
associated with the storage and production of hazardous substances in chemical and
petrochemical facilities. The main goal is to research the strategy of reducing the risk of
crisis situations caused by Hazardous Chemical Substances in the Czech Republic in the
context of the strategic direction of the Czech Republic, predicting further development
and setting priorities in accordance with the main policies of the Czech Republic and the
EU. Research in this part of the project is focused on all technical aspects of the prevention
of serious accidents, from conceptual and strategic documents to partial methodological
recommendations for selected parts of the system for the prevention of serious accidents
caused by dangerous chemical substances.

The main output is the overall concept of the prevention of serious accidents for the
Czech Republic, which will also include experience and policies from abroad. The concept
will include all the connections of combined risks to the existing system of prevention
of serious accidents, including the connection with so-called non-classified enterprises.
Other activities focus on methodological recommendationsin key aspects of the prevention
of serious accidents, which are systemically related. Research is carried out in the area
of safety culture, cyber security, aging of objects and their maintenance, tools for the
prevention of serious accidents, including software models, in various industrial activities
with a main focus on the area of waste and recycling management. As part of the research,
typical scenarios of serious accidents that can occur with selected specific substances
in typical industrial operations will be determined. The research activity is consulted
with representatives of the Ministry of the Interior, experienced external experts from
industrial enterprises and state administration bodies are involved in the solution team.
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Koncem roku 2000 zacala platit Rdmcova smérnice o vodé (2000/60/ES), kterd stanovila
pro clenské zemé ambiciézni cil - dosahnout dobry stav vSech vodnich Gtvar(i - v pripadé
CR tedy viech povrchowyjch a podzemnich vod. Dobry stav je zdroveri definovan nejen podle
uzivani vod clovékem, ale také podle potfeb vodnich ekosystém. Prvni termin k dosazeni
dobrého stavu byl na konci roku 2015 a pfedpokladem bylo, Ze do roku 2027 bude pro
vétsinu vodnich dtvar( tento stav dosazen.

V roce 2022 zacina treti (a plvodné predpokldadany posledni) Sestilety cyklus plan( oblasti
povodi. Zaroven se viak ukazuje, Ze k dosazeni dobrého stavu vodnich dtvar( bude jesté
dlouha cesta. I kdyzje pokrok pomaly, k cdstecnému zlepSovani prece jen dochazi, nicméné
soucasny stav hodnoceni stavu, zalozeny na principu ,one out - all out” (coz lze prelozit
Jjeden ukazatel Spatné - vSechno Spatné”) neumoziuje castecny pokrok zdokumentovat
a tim ani prokdzat efektivitu navrzenych a realizovanych opatfeni.

Dobry stav povrchovych vod v sobé zahrnuje mnoho slozek (fyzikdlné-chemické ukazatele,
prioritni chemické latky, biologické slozky a hydromorfologické charakteristiky), diléi cil
2 projektu se zabyvd z tohoto hlediska hlavné polycyklickymi aromatickymi uhlovodiky,
tézkymi kovy, pesticidy a nutrienty. Tato skupina ukazatelli se vyznacuje tim, zZe
vyznamnymi zdroji znecisténijsou plosné zdroje — zemédélské hospodareni - a vyznamnou
cestou, kterou se dostavaji do vody, atmosférickd depozice a eroze. Zaroven se tyto vstupy
znecistujicich latek relativné obtizné omezuji - at uz kvili tomu, Ze je jejich princip malo
popsdn (hlavné atmosféricka depozice) nebo se jedna o Cinnosti, které jsou pro ¢lovéka
vyznamné (hlavné zemédélské hospodarent) a jejich striktni zdkazy nejsou mozné.

V prvnim a druhém cyklu pland oblasti povodi (tedy obdobi 2009-2021) bylo nejvice
opatfeni zaméfeno na vystavbu a intenzifikaci Cistiren méstskych odpadnich vod. Pokud
porovndvame Cistotu fek na zacdtku 90. let se souc¢asnym stavem, je jejich zlep3eni patrné
i v agregovaném hodnoceni, to viak uz ale neplati pro porovnani vysledk na zacatku
prvniho cyklu se soucasnym stavem — po dosazeni téch jednodussich cilll uz je pokrok
mnohem pomalejsi a neni témér viditelny.
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Vyzkumny projekt se tedy zabyva jednak vyznamnymi ploSnymi zdroji znecisténi vyse
uvedenych znecistujicich latek, jejich kvantifikaci (pokud je to mozné) nebo alespon
kategorizaci na drovni vodnich dtvard a také zjistovanim odezvy namérfenych koncentraci
polutantd ve vodé na provedend opatreni.

K tomu jsou jednak vyuzivana namérena data z pilotniho Gzemfi Vyrovky, kde se monitoruje
jakost povrchovych vod v toku, obsahy tézkych kovli a polyaromatickych uhlovodiki
vmechu a jakost srazkovych vod (atmosférickd depozice) a zdrover nové modelové
postupy (napf. vypocet erozniho smyvu podle zrnitosti, vstupy znecistujicich latek
v urbanizovaném (zemi a jejich odstrafnovani v Cistirndch méstskych odpadnich vod,
vypocty ztrat dusiku ze zemédélstvi a tzv. fingerprinting. Tato cast vystupd se realizuje
v diléim cili 6. V diléim cili 2 probiha jejich pfenesent na celou CR a doplnéni daty z plani
oblasti povodi. Kromé toho zde probiha aktualizace stanoveni hodnot pfirozeného pozadi
vybranyich kovil v podzemnich vodéch pro celou CR a sestaveni modelu pilotniho povodi na
platformé matematického modelu WATEM/SEDEM jako podkladu pro hodnocent efektivity
opatrent, tykajicich se dopad(i zemédélského hospodareni na erozi.

Dalsi ¢asti je vyvoj postupu zpracovdni Casovych fad koncentraci znecistujicich latek,
vyuZitelnych pro hodnocenf efektivity opatfeni pro celou CR. Hlavnim vystupem této casti
projektu bude metodika, jak zjistovat odezvu stavu vod na navrhovand a realizovana

vlivy a nejcastéji navrhovana opatreni.
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Determining the effectiveness of measures to improve the status
of water bodies

RNDr. Hana Prchalovd, Mgr. Silvie Semerddova
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Project Number and Title: S$502030027 — Water systems and water management in the Czech Republic
in conditions of climate change

Priority theme of the program: Contribute to the improvement of environmental components and
support the introduction of the principles of the circular economy

Keywords: good status of water bodies, diffuse pollution by micropollutants, effectiveness of
improvement measures

At the end of 2000, the Water Framework Directive (2000/60/EC) came into force, setting
an ambitious target for Member States to achieve good status for all water bodies - in the
case of the Czech Republic, all surface and groundwater. At the same time, good status is
defined not only by human use of water, but also by the needs of aquatic ecosystems. The
first deadline for achieving good status was at the end of 2015 and the assumption was
that by 2027 this status would be achieved for most water bodies.

In 2022, the third (and originally expected last) six-year cycle of River basin management
plans begins. At the same time, however, it appears that there is still a long way to go to
achieve good status for water bodies. Although progress is slow, some improvement is
occurring, but the current state of status assessment, based on the “one out - all out”
principle (which can be translated as “one indicator wrong - all wrong”), does not allow
partial progress to be documented and thus the effectiveness of the measures proposed
and implemented to be demonstrated.

The good status of surface waters includes many elements (physico-chemical elements,
priority chemicals, biological elements and hydromorphological characteristics), and
sub-objective 2 of the project deals mainly with polycyclic aromatic hydrocarbons, heavy
metals, pesticides and nutrients in this respect. This group of indicators is characterised
by the fact that the major sources of pollution are diffuse sources - mainly agricultural
management - and the major pathway by which they enter wateris atmospheric deposition
and erosion. At the same time, these pollutant inputs are relatively difficult to control,
either because their principle is not enough described (mainly atmospheric deposition)
or because they are activities that are important to humans (mainly agriculture) and strict
bans are not possible.

In the first and second cycle of River basin management plans (the period 2009-2021),
most measures were focused on the construction and intensification of urban wastewater
treatment plants. When comparing the cleanliness of rivers in the early 1990s with the
current situation, improvements are also visible in the aggregate assessment, but this is
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no longer the case when comparing the results at the beginning of the first cycle with the
current situation - once the easier targets have been achieved, progress is much slower
and hardly visible.

The research project is concerned both with the major diffuse sources of pollution of the
above pollutants, their quantification (if possible) or at least categorisation at the level
of water bodies, and also with the response of measured concentrations of pollutants in
water to the measures taken.

Measured data from the pilot area of the Vyrovka river, where the quality of surface water
in the stream, heavy metal and polyaromatic hydrocarbon concentrations in moss and the
quality of precipitation water (atmospheric deposition) are monitored and used. Also new
modelling results (e.g. calculation of erosion by grain size, pollutant inputs in urbanised
areas and their removal in urban wastewater treatment plants, calculations of nitrogen
losses from agriculture and fingerprinting) are important part of solution. This part of
the outputs is implemented in the pilot area of Vyrovka River (in sub-objective 6). In sub-
objective 2, their transfer to the whole country and supplementation with data from river
basin district plans is underway. In addition, there is an update of the determination
of natural background values of selected metals in groundwater for the whole country
and the construction of a pilot catchment model on the platform of the WATEM/SEDEM
mathematical model as a basis for the evaluation of the effectiveness of measures related
to the impact of agricultural management on erosion.

The development of a procedure for the preparation of time series of pollutant
concentrations, useful for the evaluation of the effectiveness of measures for the whole
country is another part of this project. The main output will be a methodology for
determining the response of water status to proposed and implemented measures and
for determining the effectiveness of different types of measures for the most problematic
pressures and the most frequently proposed measures.
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Vliv znecisténi srazek na kvalitu povrchovych vod - navrh modelu
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Mgr. Silvie Semerddovd, Ing. Tomds Micanik, Ph.D., doc. Iva Hinovd, CSc.,
doc. RNDr. Ivan Suchara, (Sc., Ing. Julie Sucharovd, Ph.D., Mgr. Zbynék Vencelides, Ph.D.
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(islo a nazev projektu: SS01010231 Dopady atmosférické depozice na vodnf prostfedi se zohlednénim
klimatickych podminek

Prioritni vyzkumny cil: 2.17 odbornd podpora pro planovaniv oblasti vod

Klicovad slova: Depozice atmosférickd, stav ttvar(, znecisténi vod

Rada dtvar(i povrchovych vod nedosahuje ani ve tfetim planovacim obdobf podle Rdmcové
smérnice o vodé parametr( dobrého chemického a ekologického stavu. Pro nékteré
polutanty je pfitom zvlasté obtizné urcit prevladajici zdroj znecisténi. V projektu reseném
v ramci programu Prostredi pro Zivot byl na zakladé dostupnych dat doplnénych o vlastni
méreni navrzen model hodnoceni rizikovosti vodnich Gdtvardl z hlediska vstupu latek
z ovzdusi prostrednictvim atmosférické depozice. Zatimco vysledky vlastnich dil¢ich méfent
a vypocth uskutecnénych v ramci projektu byly publikovany, obsahem tohoto pFispévku
bude celkovd syntéza a ndvrh vystupu smétujiciho k podpofe pldnovani v oblasti vod.
Vzhledem k interdisciplinarni povaze projektu bude soucasti ptispévku diskuze v plénu
odbornik z rdznych obor( Zivotniho prostfedi.
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The impact of precipitation pollution on surface water quality
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Project Number and Title: $S01010231 - Impact of atmospheric deposition on water considering
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Priority Theme of the Project: 2.17 expert support for water planning

Keywords: Atmospheric deposition, water body status, water pollution

A number of surface water bodies do not achieve good chemical and ecological status
even in the third planning cycle under the Water Framework Directive. For some pollutants
it is particularly difficult to identify the predominant source of pollution. In the project
carried out under the Environment for Life programme, a model for assessing the risk of
water bodies in terms of atmospheric inputs was proposed on the basis of available data
supplemented by actual measurements. While the results of the actual sub-measurements
and calculations carried out within the project have been published, the content of this
paper will be an overall synthesis and design output aimed at supporting water planning.
Duetotheinterdisciplinary nature of the project, the paperwillinclude a plenary discussion
among experts from different environmental disciplines.
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Reseni projektu bylo zahdjeno v kvétnu 2020. Cilem je zhodnotil casoprostorovou
dynamiku vnosu vybranych pesticidd, farmak a perzistentnich organickych latek do
vybranych vodarenskych nddrzi v povodi Moravy a Dyje v priibéhu celé vegetacni sezony.
Ve spolupraci se spravcem vodnich tokd Povodim Moravy, s. p. byly vybrany voddrenské
nadrze (VN) Vir I v povodi feky Svratky, VN Opatovice na toku Mald Hand, VN Ludkovice na
Ludkovickém potoce, VN Mostisté na fece Oslavé a VN Hubenov, kterd je zdsobovana vodou
z MarSovského potoka a Jedlovského privadéce.

V roce 2020 byl proveden terénni priizkum a spole¢né s pracovniky Povodi Moravy, s.p.
byly vytipovany ficni profily pro ndsledny screening. Celkem bylo zvoleno 24 profild, které
zahrnuji vyznamnéi mensi pritoky do voddrenskych nadrzi a natok surové vody na Gpravnu
vody (pokud to nebylo technicky mozné, bylo zvoleno vzorkovaci misto v blizkosti odbérné
véze surové vody ve vodarenské nadrzi). Vybér znecistujicich latek zahrnuje nepoldrni
perzistentni organické latky.

Vdubnuaz listopadu 2021, tedy po celou vegetacnisezénu, probihalo pasivnivzorkovanive
vytipovanych profilech tff vodarenskych nadrzi Vir, Opatovice, Ludkovice (8 vzorkovacich
kampani's 30 denni expozicivjedné kampani). Vzhledem k rozsahu sledovanych latek bylo
pouzito nékolik druhl membran pro zachyt mikropolutantd: silikonové gumy pro nepolarni
latky a vice druhd POCIS (HLB, HLB-PRC, Glyphosate, EDC). Exponované membrany byly
vhodnymi postupy extrahovany a analyzovany metodami LC-MS, MS. Na konferenci budou
predstaveny prvni dosazené vysledky. Z nich je mozné zjistit, kterymi mikropolutanty jsou
pritoky do vodarenskych nadrzi nejvice zatizeny a v kterém obdobf.

V roce 2022 probiha obdobny screening na pritocich do vodarenskych nddrzi Mostisté
a Hubenov. Ukonceni feSeni projektu se predpokldda v kvétnu 2023.
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Pesticides and other Micropolutant Loads Entering Water-supply
Reservoirs in the Morava and Dyje River Basins
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The solution of this project was opened in May 2020. The aim of the project is to evaluate
the spatial-temporal dynamic of the load of selected pesticides, pharmaceuticals and
persistent organic pollutants entering five Water-supply Reservoirs in the Morava and Dyje
basin during the entire vegetation season. In collaboration with the Povodi Moravy State
Enterprise these Water-supply Reservoirs have been chosen: Vir I in the Svratka basin,
Opatovice in the Mala Hand basin, Ludkovice in the Ludkovicky stream, Mostisté in the
Oslava basin, the Hubenov supplied by the MarSovsky stream and the Jedlovsky stream
(feeder).

Initially the field survey in 2020 was carried-out together with the help of the Povodi
Moravy State Enterprise workers. A total of 24 tributaries that flow into the above-
mentioned reservoirs had been chosen. They collect main and small tributaries too and
from raw water entries into water treatment plants from reservoirs if possible. The list of
pollutants dealt with include polar (pesticides, pharmaceuticals) and non-polar (PCB, OCP,
PAHs) substances.

Monitoring was carried-out by passive sampling techniques: from April to November 2021
in the tributaries of the Vir I, Opatovice and Ludkovice reservoirs (8 sampling campaigns).
Due to the large scope of the pollutants of interest, several types of membranes were used
to monitor the pollution, these included: silicone rubber for non-polar substances and
POCIS (Gly, HLB, HLB-PRC, EDC) for high polar and polar substances. Pollution from the
membranes is extracted by suitable procedures and analysed by LC-MS, MS techniques. Firs
results are now presented. We therefore found, which tributaries and in which sampling
campaigns are the most loaded by specific pollutants.

This year the spatial-temporal survey is in progress for the last two Water-supply reservoir
basins: Mostisté and Hubenov. The project will be resolved and finished in May 2023.
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Smérnice EU 2007/60/ES o vyhodnocovani a zvlddani povodnovych rizik (ddle jen
~povodiovd smérnice”) si klade za cil predejit nepfiznivym dopaddm povodni, nebo
je omezit vypracovanim plan(i pro zvlddani povodniovych rizik (ddle jen PpZPR). Tyto
dokumenty obsahuji vidy pro Sestileté obdobi (2016-2021, 2022-2027 atd.) navrhy
opatreni, jejichz realizace by méla vést k plnéni stanovenych cild.

I kdyz tyto dokumenty byly zpracovavany podruhé (s platnosti od roku 2022), stale chybi
mnoho ndstrojl a nejsou ujasnény nékteré postupy, které jsou nezbytné pro navrhy cild
téchto pland a predevsim zpisoby jak hodnotit jejich plnéni. Hodnoceni pokroku na cesté
k dosazent cilli PpZPR bylo provadéno viibec poprvé a proto byly hledany zdroje informaci
a zplsoby jejich zpracovdni, které by umoznily toto hodnocent.

Aby bylo mozné vyhodnotit miru dosazenf cilli definovanych v PpZPR prvniho cyklu, musel
byt doplnén a zptesnén popis cild. Pro kazdy cil byly definovany aktivity, pomoci nichz
je mozné cile dosahnout - tyto aktivity pak byly ztotoznény s konkrétnimi typy opatreni
a tedy i moznymi zdroji ¢i poskytovateli dat potfebnych pro dalsi analyzy.

Pro hodnoceni cild byly také specifikovdny ukazatele, které pak byly k vlastnimu hodnoceni

pouZzity. Pro tyto ukazatele pak byly hleddnyinformacni zdroje a metody, jak tytoinformace
vyhodnotit.

V piispévku budou predstaveny nékteré zvolené postupy hodnoceni a vyuzité datové zdroje
a také bude prezentovan celkovy pristup k hodnoceni pokroku na cesté k dosazent cilli
PpZPR.
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The EU Directive 2007/60/EC on the assessmentand management of flood risks (hereinafter
referred to as the “Flood Directive”) aims to prevent the adverse consequences of floods,
or to decrease them by developing flood risk management plans (hereinafter referred to as
FRMP). These documents always contain proposals of measures for a six-year period (2016-
2021, 2022-2027, etc.), the implementation of which should lead to the fulfilment of the
set goals. Even though these documents were processed for the second time (effective
from 2022), many tools are still missing and some procedures that are necessary for the
proposals of the goals of these plans and above all the ways to evaluate their fulfilment
are not clarified.

The assessment of progress on the way to achieving the objectives of the FRMP was carried
out for the very first time, and therefore sources of information and ways of processing
them that would enable this assessment were sought. In order to evaluate the degree of
achievement of the goals defined in the FRMP of the first cycle, the description of the
goals had to be supplemented and clarified. For each goal, activities were defined, with
the help of which it is possible to achieve the goal - these activities were then identified
with specific types of measures and therefore possible sources, or providers of data needed
for further analyses. Indicators were also specified for the evaluation of the goals, which
were then used for the evaluation itself. Information sources and methods for evaluating
this information were then sought for these indicators.

The paper will present some selected evaluation procedures and used data sources, as well
as present an overall approach to evaluating progress on the way to achieving the FRMP
goals.
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Ramcové vymezeni a kategorizace tdolnich niv bylo provedeno na vyznamnych vodnich
tocich CR (cca 16 tis. km) s vyuZitim néstroji GIS a fady datovych zdrojti z oblasti:

* Digitalni model terénu

* Hydrologie

* Pedologie a horninové prostredi

* Pddni pokryv a vegetace

Data ramcového vymezeni a kategorizace niv jsou publikovana v prostfedi ArcGIS online
ve formé digitdlniho atlasu, ktery je pFistupny na ndsledujicim odkazu: https://arcg.
is/10L0bG.

Atlas umoznuje prohlizeni nasledujicich datovych vrstev:

* Ramcové vymezeni niv

* Pravdépodobnost vyskytu nivy

e Pldni pokryv

* Typ nivy

* Vyskyt nivniho pfirodniho biotopu

* Vhodnost k pfirozenym rozliviim povodni
+ Utvary ohrozené odbéry vod

Jako podkladovou mapu lze vybrat riizné typy snimka a topografickych dat.

Ramcové vymezeni a kategorizace niv je uréeno jako podklad pro orgdny ochrany piirody,
které s jeho vyuzitim provedou podrobné vymezeni VKP Gdolni niva. Je také samostatné
uplatnitelné jako obecny podklad pro Gzemné planovaci dokumentaci.
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General delineation and categorisation of valley floodplains was carried out on important
watercourses of the Czech Republic (approx. 16,000 km) by GIS tools and a number of data
sources from the following areas:

* Digital terrain model

* Hydrology

* Pedology and geology

e Land cover and vegetation

The general delineation and floodplain categorisation data are published using the ArcGIS
online environment as a digital atlas, accessible via the following link: https://arcg.
is/10L0bG.

The atlas allows viewing of the following data layers:

* General delineation of valley floodplains

¢ Valley floodplain probability

* Soil cover

* Floodplain type

¢ Occurrence of natural floodplain biotope

¢ Suitability to naturalinundation

¢ Formations threatened by water abstraction

Different types of background and topographic data can be selected as the base map.
The general delineation and categorisation of floodplains is intended as a basis for nature
conservation authorities, which will use it for a detailed delineation of the floodplain

significant landscape feature(s). It is also applicable independently as a general basis for
spatial planning documentation.
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Odolnost systému zdravotnictvi a jeho naroky na zdroje jsou z pohledu nedavnych
mimofddnych uddlosti rozsdhlym tématem. Pdvodni pldn na fizeny prechod k udrzitelnym
schématlim se dostava pod tlak vlivem rozsahlych legislativnich zmén hned v nékolika
dilcich oblastech procesu prevence vzniku odpad i naklddani s odpady ve zdravotnictvi.
Segmentace zdravotnickych zafizeni z pohledu fizeni provoznich procesi poukazuje
na rozdily v moznostech a schopnostech jednotlivych typd zdravotnickych zafizeni
adaptovat se na ocekdvané zmény. Pfedstavovany systém provazanych metodik si
klade za cil maximalné pokryt cely tento rozsifeny proces. Z pohledu prevence vzniki
odpad( lze pozorovat dva vyznamné trendy, které maji vliv na vznik a mnozstvi odpadi
ve zdravotnickych zafizenich jak v oblasti klinické, tak provozni. V klinické oblasti je
tim dlouhodobd iniciativa omezovani plytvani ve zdravotnictvi od drovné nadbytecné
péce po téma plytvani léCivy. V provozné-ekonomické oblasti lze ocekdvat vyznamny vliv
dodavatell a schopnost zdravotnickych zafizeni zapojit v klicovych procesech udrzitelné
obchodni modely. V technicko-provoznich aktivitdch je posilen trend energetickych
Gspor ainvestice do udrzitelnosti provozu budov a zafizeni. Soucasna analyza celého
roz$iteného procesu poukazuje na slabd mista v podobé nedostatecnych kapacit pro
odstranéni a vyuziti odpadd ze zdravotnictvi. Z pohledu vzniku odpadu a jeho evidence
jsou pfitomny diléi bariéry pro zefektivnéni tfidéni a nakladdni's odpady, zejména v oblasti
legislativy. Vysledky pilotniho prizkumu v ramci Libereckého kraje poukazuji na vysokou
miru obezndmenosti s postupy bezpe¢ného nakladani s odpady u vétsich zdravotnickych
zatizeni. Srovndni se zahrani¢im je obtizné kvili rozdilnym postupdm v evidenci odpadi.
Téma efektivniho nakladdni s odpady ze zdravotnictvi je soucdsti strategii udrzitelnosti
provozu zdravotnickych zafizeni v ndvaznosti na soucasnou politiku pro ekologickou
transformaci v ramci zemi EU.
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The resilience of the health system and its demands on resources is a major topic in the
context of recent emergencies. The original plan for a managed transition to sustainable
schemes is coming under pressure due to extensive legislative changes in several sub-areas
of the waste prevention and healthcare waste management process. The segmentation
of healthcare facilities in terms of operational process management highlights the
differences in the individual capabilities and capacities of different types of healthcare
facilities to adapt to the expected changes. The presented system of interlinked methods
in technical guidance aims to cover this extended process as much as possible. From
the perspective of waste prevention, numerous trends can be observed that impact the
generation and amount of waste in healthcare facilities. In the clinical area, this is the
long-standing initiative of reducing wasteful healthcare, such as excessive, unnecessary
care or the topic of wasteful prescriptions of medicines. In the healthcare administration,
significant supplier influence and the response of healthcare facilities to incorporate
sustainable business models in critical processes and procedures should be expected. The
trend towards energy savings and investment in sustainable buildings, equipment, and
devices is reinforced within the facility management activities. The ongoing analysis of
the whole extended process indicates weaknesses in the form of insufficient capacity for
final disposal or energy recovery of healthcare waste. International comparisons of the
available data are difficult due to differences in waste recording procedures. The topic of
prevention and efficient management of healthcare waste is part of the green strategies
for sustainable healthcare facilities within the current EU policies.
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Sklddky odpadd jsou stdle vyznamnymi koncovymi zafizenimi zejména pro odstranéni
smésného komundlniho odpadu uloZenim. Z celkového pohledu naklddani s odpady, je
dle dat ohlaSovaciho roku 2020, sklddkovano stile 9,77 % vSech produkovanych odpadd,
celkem 3.761.838 t (CENIA, 2022). U komundlnich odpadl, jako samostatné skupiny
odpadd, je podil sklddkovani k celkové produkci komundlnich odpad(i 47,77 % (CENIA,
2022) a u odpadu katalogového ¢isla 20 03 01 Smésny komundlni odpad 76,59 % (CENIA,
2022). Mnozstvi sklddkovaného odpadu mezirocné mirné klesa a s ohledem na stanovené
cile odpadového hospodafstvi lze predpoklddat, ze i nadale bude klesat.

Na skladky nejsou ukladany pouze inertni odpady, ale také odpady obsahujici biologicky
rozlozitelné materidly. Jen napf. ve smésném odpadu je jeho podil cca 31 % (projekt
TIRSMZP719 - Prognézovdani produkce odpadd a stanoveni slozeni komundlniho odpadu,
VUT Brno, 2021). Ty jsou ndsledné ve skladkovém télese anaerobnimi procesy rozkladany
a dochdzi k metanogenezi.

Metan je jednim z nejvyznamnéjsich sklenikovych plynd a na sklddkdch podskupiny S-003
(skladky nebo sektory sklddek uréené pro ukladani odpadi kategorie ostatni odpad véetné
odpad( s podstatnym obsahem organickych biologicky rozloZitelnych latek, odpadi, které
nelze hodnotit na zakladé jejich vodného vyluhu, a odpadl z azbestu), do kterych jsou
ukladny prevazné komunalni odpady, je hlavni slozkou skladkového plynu, cca 60 % (CSN
838034 - 0dplynéni skladek, 2000). Aby nedochazelo k volnym dnikdm sklddkového plynu
z provozovanych i rekultivovanych sklddek, musi byt skladky odpadd kategorie S-003
vybaveny odplynovacim systémem, ktery prostfednictvim technickych zafizeni emise
skladkového plynu redukuje (biofiltry, fléry, kogeneraénijednotky).

V rdmci Ndrodniho inventarizacniho systému (NIS) proto vznikla potfeba po zpfesnéni
dat do vypoctu celkovych emisi metanu ze sklddek odpaddl, na kterou reaguje projekt
TK02010056 Rozvoj metodik pro reporting emisi a propadl sklenikovych plyni a jejich
projekci, véetné projekci emisi tradi¢nich polutantl. Jednim z jeho vystupl je vyvoj
Ndrodné specifické metodiky pro stanoveni faktoru F (podilu metanu ve sklddkovém plynu)
ve zdrojové kategorii 5.A.1 (emise ze sklddek), kterd bude v pfispévku prezentovdna.
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Landfills of waste are still significant waste disposal facilities, especially for disposal of
mixed municipal waste. From the overall perspective of the Czech waste management,
according to the data for the reporting year 2020, 9.77% of all waste produced is still
landfilled, a total of 3 761 838 t (CENIA, 2022). For municipal waste, as a separate waste
group, the share of landfilling in the total municipal waste production is 47.77% (CENIA,
2022) and for waste of the European Waste Catalogue code 20 03 01 Mixed municipal waste
76.59% (CENIA, 2022). The amount of landfilled waste is slightly decreasing year by year
and in the view of the set objectives of waste management, it can be assumed that it will
continue to decrease.

Landfills are not only deposited with inert waste, but also with waste containing
biodegradable materials. For example, in mixed waste its share is about 31% (project
TIRSMZP719 - Waste production forecasting and determination of municipal waste
composition, VUT Brno, 2021). These are subsequently decomposed in the landfills by
anaerobic processes and methanogenesis.

Methaneis one of the mostimportant greenhouse gases. In landfills of the category S-003
(landfills, or sectors of landfills, designated for disposal of waste categorised as other
wastes, including wastes with a substantial content of organic biodegradable substances,
wastes that cannot be evaluated on the basis of their aqueous liquor, and wastes from
ashestos) into which mostly municipal waste is deposited, it is the main component of
landfill gas, about 60% (CSN 83 8034 - Landfill Lying, 2000). In order to prevent free
leaks of landfill gas from both operated and recultivated landfills, landfills of the S-003
category must be equipped with a degassing system that reduces emissions of landfill gas
through technical equipment (biofilters, flares, cogeneration units).

As a result, the National Inventory System (NIS) has created a need for refinement of data
into the calculation of total methane emissions from landfills of waste, to which the project
TK02010056 Development of methodologies for the reporting of greenhouse gas emissions
and sinks and their projections, including projections of emissions of traditional pollutants
responds. One of its outputs is the development of a nationally specific methodology for
determination of the F factor (methane fraction in landfill gas) in source category 5.A.1
(emissions from landfills), which will be presented in the contribution.
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Projekt byl zahdjen v éervenci 2020 a je tedy provazen covidovymi opatfenimi, které az do
neddvné doby komplikovaly setkavani feSiteld a koordinaci feseni. Presto se projekt dobre
rozbéhl, nejnutnéjsi akce a diskuse byly preneseny do online prostoru.

Pro vSechny fesitele jsou dilezZité modelové experimenty ALADIN-CLIMATE/CZ, na které
k dispozici pro celé pocitané obdobi 2015-2100 tak, aby bylo mozné pfipravit prvni scéndr
pro vybrané prvky (teplota a srazky). Aktudlné probihaji analyzy minulého klimatu, véetné
extrémnich charakteristik, a analyzy hydrologického rezimu povrchovych i podzemnich vod
a jakosti vody. Tyto analyzy a pfiprava datovych vstup( jsou nezbytnym predpokladem pro
jejich ndsledné rozpracovdni s vyuzitim scéndr(i tak, abychom mohli pfipravit pozadované
projekce dopadd a rizik pro ekosystémy, pro krajinu i pro ¢lovéka. Nasledovat bude dalsi
scénarovy experiment a pfiprava vyuZiti modelu ALADIN pro sezénni predpovédi.

VSechny aktivity resitelt sméruji k tomu, aby byly na konci projektu k dispozici nejméné dva
scénare zmény klimatu, jejich analyzy, zpracovani a predikce zmén klimatickych extrém,
vcetné sucha a hydrologického rezimu a popis ocekdvanych zmén krajiny, vybranych
ekosystém(i a uhlikového cyklu. Pripravené podklady umozni aktualizovat adaptacni
strategie, ndrodni adaptacni plan a v souladu s novymi pozadavky pfipravit i mitigacni
strategii CR.
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The project was launched in July 2020 and is therefore accompanied by COVID measures,
which until recently have complicated the researchers” meetings and coordination of the
project. Despite this, the project has started well, with the most necessary actions and
discussions being moved to the online platform.

The ALADIN-CLIMATE/CZ model experiments are important for all researchers and
will be built upon. The first scenario experiment SSP8.5 will be available by the end of
September for the entire 2015-2100 period so that the first scenario for selected elements
(temperature and precipitation) can be prepared. Analyses of past climate, including
extreme characteristics, and analyses of surface and groundwater hydrological regime
and water quality are currently underway. These analyses and the preparation of datasets
are a fundamental condition for their subsequent elaboration using scenarios so that we
can prepare the required projections of impacts and risks for ecosystems, landscapes and
people. This will be followed by further scenario experiments and preparation of the use of
the ALADIN model for seasonal forecasts.

All activities of the researchers are directed towards having at least two climate change
scenarios at the end of the project, their analysis, processing and prediction of changes in
climate extremes, including drought and hydrological regime, and description of expected
changes in the landscape, selected ecosystems and carbon cycle. The prepared materials
will allow to update the adaptation strategy, the national adaptation plan and to prepare
the mitigation strategy of the Czech Republicin accordance with the new requirements.



Tepelny ostrov mésta, pocitova teplota
a jejich stanoveni leteckym a pozemnim mérenim
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Pocitovd teplota je dana teplotou vzduchu, jeho vlhkosti, rychlosti proudéni a teplotou
okolnich povrch(i. Ve méstech, kde je ¢ast povrchovych teplot vyrazné vyssich nezv pfirodni
krajing, to vede ke specifickému teplotnimu rezimu, tzv. tepelnému ostrovu. Prispévek
prezentuje moznosti popisu pocitové teploty komplexnisyntézou dat z leteckého dalkového
prizkumu a moznosti pozemniho méfeni pocitové teploty pomoci mobilni platformy.

Letecky prlzkum umozniuje ziskdni velkého objemu dat na pomérné velké plose béhem
jediné kampané, tj. nizsi desitky km? za hodinu. Zapojenim senzor( pro skenovani
struktury terénu a ndslednou klasifikaci pokryvu na zakladé dalSich charakteristik je
umoznéno rozliSeni budov, zpevnénych a nezpevnénych ploch, strom@ a vodni hladiny.
Kombinaci s povrchovymi teplotami téchto objekt(i je mozné vytvatet specifické teplotni
mapy s rozliSenim na drovni ulic.

Mobilni platforma umozniuje ziskani informace o teploté a vlhkosti vzduchu, oslunéni
a osalani, a to pri rychlosti pohybu 4-6 km za hodinu. Z téchto parametrd je konstruovana
pocitova teplota, kterd vytvari detailni predstavu i o vlivu jednotlivych prvka jako jsou
zelen, vodni prvky a zastinén.

0bé metody se vhodné doplnuji, protoze kombinuji detail méfeni s plosnym zabérem.
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The perceived temperature is determined by the temperature of the air, its humidity, the
speed of the flow and the temperature of the surrounding surfaces. In cities, where part
of the surface temperatures are significantly higher than in the natural landscape, this
leads to a specific temperature regime, the so-called “heatisland”. The paper presents the
possibilities of describing the perceived temperature through a complex synthesis of data
from aerial remote sensing and the possibilities of ground measurement of the perceived
temperature using a mobile platform.

Aerial survey enables the acquisition of a large volume of data over a relatively large area
during a single campaign, i.e., lower tens of km? per hour. By connecting sensors for
scanning the terrain structure and subsequent classification of the cover based on other
characteristics, itis possible to distinguish between buildings, paved and unpaved surfaces,
trees and water levels. By combining this with the surface temperatures of these objects,
itis possible to create specific temperature maps with street-level resolution. The mobile
platform enables obtaining information on air temperature and humidity, sun exposure,
and insolation at a speed of 4-6 km per hour. A perceived temperature is constructed from
these parameters, which creates a detailed idea of the influence of individual elements
such as greenery, water elements and shading. Both methods complement each other well,
as they combine the detail of the measurement with an area coverage.
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Jak lidé vnimaji zménu klimatu a body zvratu a kterd opatfeni na zmirnéni zmény klimatu
by podporili? Postoje a preference pro opatreni jsme zkoumali na zakladé dotaznikového
Setfeni ve tyfech evropskyich zemich véetné CR v [ét& 2021 a v CR na podzim 2020. Vzorky
reprezentuji populace ve véku 18 az 65 let z hlediska nékolika sociodemografickych
charakteristik. Data zahrnuji odpovédi od 2 440 respondent(i v CR, 1 401 v Rakousku, 1 561
ve Spojeném krélovstvi a 1 462 ve Spanélsku. Cesi jsou ve srovnani s obyvateli ostatnich
Ctyf zemi nejméné znepokojeni klimatickymi body zvratu a zménami klimatu obecné.
Zatimco dlsledky klimatickych bodd zvratu pro Evropu vnima 50 az 73 % lidi jako zdvazné,
mnohem mensi podil lidi ve vSech ¢tyfech zemich se domnivd, Ze je pravdépodobné, ze
nastanou béhem soucasného stoleti (35 az 61 %). Vnimanf rizik klimatickych bodl zvratu
a klimatu obecné se viak automaticky nepromita do podpory opatfeni na zmirnéni zmény
klimatu. VétSina lidi davd prednost politickym nastrojim sniZujicim cenu ekologicky
Setrnych vyrobkd a sluzeb (tj. dotacim) pfed ndstroji, které zvysuji cenu ekologicky
$kodlivych vyrobkii a sluZeb, jako jsou dané. Vice nez polovina Cechil by pro zmirnéni
dopad(i zmény klimatu podpofila zavedeni dotaci na Gspory energie a obnovitelné zdroje
energie a poskytovani informaci. Pfijatelnost nepopularnich opatfeni jako je zavedeni
nové uhlikové dané je mozné vyrazné zvysit nastavenim politiky. Cim vétsi ¢ast vynos
z dané by byla vyuzita na snizeni dani na prdci a zvySeni podpor a ddchodl tim prijatelnéjsi
by politika zavadéjici uhlikovou dan byla. V ¢im vice zemich by byla tato dan zavedena, tim
vice by byla ptijatelna. Ackoliv postoje ke zméné klimatu spolecnost vyrazné nerozdéluji,
dilezité bude, jak rizné segmenty populace budou podporovat konkrétni opatfeni ke
snizeni dopad( klimatické zmény.
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How do people perceive climate change and tipping points, and which climate change
mitigation measures would they support? Attitudes and preferences for the policy measures
were investigated on the basis of a questionnaire survey in four European countries,
including the Czech Republic, in the summer of 2021 and in the Czech Republic in the
autumn of 2020. The samples represent the population aged 18 to 65 in terms of several
socio-demographic characteristics. The data includes responses from 2,440 respondents
in the Czech Republic, 1,401 in Austria, 1,561 in the United Kingdom, and 1,462 in Spain.
Compared to the residents of the other four countries, Czechs are the least concerned
about climate tipping points and climate change in general.

While the consequences of climate tipping points for Europe are perceived by 50 to 73%
of people as serious, a much smaller proportion of people in all four countries believe that
they are likely to occur within the current century (35 to 61%). However, perceptions of
the risks of climate tipping points and climate impacts in general do not automatically
translate into support for climate change mitigation measures. Most people prefer policy
instruments that reduce the price of environmentally friendly goods and services (i.e.,
subsidies) to instruments that increase the price of environmentally harmful goods
and services, such as taxes. More than half of Czechs would support the introduction of
subsidies for energy savings and renewable energy sources and the provision ofinformation
to mitigate the effects of climate change. The acceptability of unpopular measures such
as the introduction of a new carbon tax can be significantly increased by policy settings.
The more tax revenues are used to reduce taxes on labour and increase social allowances
and pensions, the more acceptable a carbon tax policy would be. The more countries will
introduce this tax, the more acceptable it would be in the analysed countries.

Although attitudes towards climate change do not significantly divide society, it will be
important how different segments of the population support specific measures to reduce
the impacts of climate change.
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Zelend dohoda md za cil zmirnit antropogenni vliv evropské civilizace na Zzivotni
prostfedi na regiondlni i globdlni drovni. Ambiciézni plan cili na aspekty Zivotniho
prostfedi pomoci fady tematicky zaméfenych iniciativ od klimatu, pres lesy, zemédélstvi,
ochranu biodiverzity, kvalitu ovzdusi, chemizaci prostredi a fadu dalsich oblasti, kde je
identifikovdn né&jaky zdvazny problém, nebo nutnost systémové tranzice. Pro tyto oblasti
stanovuje vice ¢i méné jasné cile. V rdmci prednasky Fit for Green Deal se zaméfime na
vybrané cile Zelené dohody a budeme diskutovat jakd je vychozi pozice CR viiéi témto
cilam. Diskutujeme tyto cile z ¢isté pozitivistické pozice, tedy diskutujeme datové popsany
vychozi stav a mozné trajektorie, jak dosdhnout pozadovaného cile, nicméné predndska
neni zamérend na diskusi vhodnosti cilli k dosazeni zamysleného & planovaného efektu
Zelené dohody, ptipadné jejich diléich iniciativ. V ramci predndsky se podivame, v jaké
pozici se v(i&i daném cili nachazi CR a jak se musi zménit sledované parametry a indikatory,
abychom cile dosahli.
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The Green Deal aims to mitigate the anthropogenic impact of European civilisation on
the environment both regionally and globally. The ambitious plan targets aspects of the
environment using a number of thematically focused initiatives from climate, through
forests, agriculture, biodiversity protection, air quality, environmental chemistry and
a number of other areas where a serious problem or the necessity of a systemic transition
is identified. It sets out, more or less, clear goals for these areas.

As part of the Fit for Green Deal lecture, we will focus on selected goals of the Green Deal
and discuss what the initial position of the Czech Republic is in relation to these goals.
We will discuss these goals from a purely positivist position, i.e. we will discuss the data-
described initial state and possible trajectories to achieve the desired goal, however, the
lecture is not focused on discussing the suitability of the goals to achieve the intended
or planned effect of the Green Deal, or their sub-initiatives. As part of the lecture, we will
also look at the position of the Czech Republic in relation to the given goal and how the
monitored parameters and indicators must change in order to achieve that goal.
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Analyzujeme dopady balicku ,Fit for 55“ na ekonomiku Ceské republiky pomoci makro-
ekonometrického modelu E3ME. Pouzivany model je postaveny na post-keynesovské
ekonomické teorii. Chovdni subjekt( predpokldda omezenou racionalitu a je popsano
parametry, které jsou ekonometricky odhadnuty z konceptu kointegrace a korekce chyb,
coz umoznuji popsat jak kratkodobé dynamické zmény, tak konvergenci k dlouhodobému
trendu. Difuze inovaci a volba mezi technologiemi flexibilné reaguje na zménu cen a je
zakomponovana v samostatnych modulech (Future Technology Transformations), které
umoznuji lepsi reprezentaci rozvoje novych technologii a volby mezi nimi. Nabidka
penéz je plné endogenni, nemusi dochdzet k vytlacovani investic, coz je charakteristické
zejména pro investice do inovaci a spolecenskou tranzici. Model e3Me je globalni model,
¢im je vhodny pro analyzu dopad(i energeticko-environmentalné-ekonomickych politik
a hodnoceni panevropskych scénafi, véetné vyhodnoceni klimatickych cild EU do roku
2030. E3ME model umoznuje kvantifikovat dopady na klicové makroekonomické proménné
(HDP, zaméstnanost, spotfebu, zahrani¢ni obchod, uZiti energii), véetné dopadl na
jednotlivé odvétvi a domdcnosti, do konce roku 2050.

Pomoci modelu E3ME vyhodnocujeme dopady bali¢ku ,Fit for 55, jednak pfes exogenné
definovany redukéni emisni cil na drovni EU, tak pres exogenné predpokladané ceny
emisnich povolenek, projekované Evropskou Komisi z kvétna 2022 (Harmonised Central
Trajectories, HCT). Soucdsti opatfeni je i zavedeni uhlikového cla (Carbon Boarder
Adjustment Mechanism). Scéndre politik pfedpokladaji rlizné moznosti vyuZiti vynosi
z prodeje emisnich povolenek (na klimatické projekty, socidlni kompenzace, snizeni
dani na prdci). Mira vefejné podpory na podporu investic je v souladu s objemem vynosu
z prodeje emisnich povolenek v obou segmentech ETS (ETS1 a ETS2), ktery je alokovdn pres
jednotlivé fondy.

Emisnicile stanovené pro rok 2030jsouv Ceské republice dosaZené ve viech scénafich, které
predpokladaji vyvoj ceny emisnich povolenek dle HCT. Oproti modelu energetické systému,
model E3ME predpoklada po roku 2030 zvySeni podilu obnovitelnych zdroji v energetice



vyrazné nad droven Progresivniho scéndfe MAF 2021, hlavné FVE a VTE za pfispéni biomasy
a biopaliv. Investice do zelené tranzice pozitivné ovlivni ekonomiku a HDP se do roku 2030
zvy§i 00,3 az 2,2 p. b. oproti referenénimu vyvoji. Pfisnéjsi scénaf, ktery by se odrazil ve
vyrazné vyssi cené povolenek v sektoru budov a dopravy (ETS2), mize vést ke snizen{ rlistu
HDP 0 0,8-1,8 p. b., zejména v dlisledku negativniho dopadu na spotfebu domdcnosti. Po
roce 2030 vede vy3$si mira investic, zejm. v dlsledku odklonu od uhli v roce 2033, k jesté
vyraznéjsimu rGstu HDP v modelu E3ME, kde predpokldddme existenci volnych kapacit
v ekonomice. Zaméstnanost kopiruje dopady na HDP, pficemZ zména v zaméstnanosti je
pfiblizné polovinou zmény HDP. K vyznamnému ndrlistu v zaméstnanosti dochazi v sektoru
stavebnictvi. Nar(ist produkce zaznamendvajisektory, jez se podili na zelené tranzici, pokles
naopak zaznamenavaji odvétvi spojené s fosilnimi palivy. Dopady na danové piijmy zavisi
vyrazné na formé recyklace vynos(i z emisnich povolenek. Scénare se stanovenym emisnim
cilem mirné sniZuji celkové danové prijmy, kolem -1 % az -2 % oproti referencnimu scéndfi,
coz ke dlsledkem sniZeni pfijm0 ze zdanéni prdce a z nepfimych danf, které reflektuje
snizenou spotfebu. Naopak scénare predpokladajici vyvoj ceny emisnich povolenek dle
HCT vedou ke zvysent celkovych danovych pfijmd a to az do drovné 4% do roku 2035 diky
zvySeni pfijmd ze zdanéni prace v dlisledku zvySené zaméstnanosti a pozitivnimu efektu
na piijmy z nepfimych dani vyvolanych povzbuzenou ekonomikou. Mirné negativni dopady
na vydaje domacnosti mohou byt zmirnéné vhodnou recyklaci vynos(i, nasmérovanou vice
k nizkopfijmovym domacnostem.
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We analyse the effects of the “Fit for 55” package on the economy of the Czech Republic
using the E3ME macro-econometric model. The model used is based on post-Keynesian
economic theory. Subjects behaviour assumes bounded rationality, with parameters
econometrically estimated from the concept of co-integration and error correction, which
makes it possible to describe both short-term dynamic changes as well as convergence to
a long-term trend. Diffusion of innovations and the choice among technologies flexibly
react to price changes and is incorporated in separate technology modules (Future
Technology Transformations), which enables a better representation of the development
of new technologies and the choice among them. Money supply is fully endogenous,
not necessarily resulting in crowding out effect, which is typical case for investments in
innovation and social transition.

The E3ME model is a global model, which is suitable for the analysis of the impacts of
energy-environmental-economic policies and the evaluation of pan-European scenarios,
including the evaluation of the EU’s climate goals until 2030. The E3ME model allows
quantifying the impacts on key macroeconomic variables (GDP, employment, consumption,
foreign trade, energy use), including the impacts on individual sectors and households,
until the end of 2050. Using the E3ME model, we specifically evaluate the impacts of the
“Fitfor 55" package, both through an exogenously defined emission reduction targetat the
EU level and through the exogenously (pre-defined) prices of emission allowances (EUA)
as projected by the European Commission in May 2022 (Harmonized Central Trajectories,
HCT). The policy also includes the introduction of an import carbon tax (Carbon Boarder
Adjustment Mechanism). The policy scenarios assume different possibilities of using the
revenues from the sales of emission allowances (for supporting climate projects, providing
social compensation, or reducing labour taxes). The level of public support for investment
supportisin accordance with the volume of revenue from the sales of emission allowances
in both ETS segments (ETS1 and ETS2), which is allocated to specific funds.



The emission targets set fortheyear 2030 willachieved in the Czech Republicin all scenarios
that assume the EUA price according to the HCT. Compared to the energy system model,
the E3ME modelassumes anincrease in the share of renewable sources in the energy sector
significantly above the level of the MAF 2021 Progressive Scenario after 2030, mainly PV
and wind energy with the contribution of biomass and biofuels. Investments in the green
transition will positively affect the economy and GDP will increase by 0.3 to 2.2 p.b.
compared to the reference case by 2030. A more stringent scenario, which is reflected in
a significantly higher price of emission allowances in the buildings and transport sector
(ETS2), may lead to a reduction in GDP growth by 0.8-1.8 p.b., mainly due to the negative
impact on household consumption. After 2030, a higher level of investment, especially
due to the shift away from coalin 2033, leads to an even more significant GDP growth, due
to utilising spare capacities in the economy.

Employment follows the effects on GDP, with the change in employment being
approximately half of the magnitude of GDP change. A significant increase in employment
is occurring in the construction sector. An increase in production is in the sectors involved
in the green transition, while output of sectors using fossil fuels is decreased. The impact
on tax revenues depends significantly on the form of revenue recycling . Scenarios with
exogenously set emission targets slightly reduce total tax revenues, by around -1% to -2%
compared to the reference scenario, resulting in lower revenues from labour taxation and
indirect taxes due to reduced consumption. On the contrary, the scenarios assuming the
price of EUA according to the HCT lead to an increase in total tax revenues of up to the
level of 4% by 2035 thanks to an increase in revenues from labour taxation as a result of
increased employment and to a positive effect of stimulated economy on revenues from
indirect taxes. Slightly negative impacts on households spending can be mitigated by
appropriate revenue recycling, directed more towards low-income households.
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Jaké dopady lze v Ceské republice ocekdvat v p¥ipadé schvaleni komplexniho bali¢ku
legislativnich a dalSich navrhd ,Fit for 55 predloZzenych Evropskou komisi v roce
20217 Dopady na vyvoj energetiky a dopravy analyzujeme nastrojem TIMES-CZ, ktery je
technologicky orientovany, dynamicky model ndkladové optimalizace energetického
systému, ktery pokryva celou energetickou bilanci CR od tézby & dovozu energetickych
surovin pfes jejich transformaci az po konecné uziti energetickych sluzeb. Tento model
vyuzivd modelovy generdtor TIMES (The Integrated MARKAL-EFOM System) vyvinuty
v rdmci ETSA programu Mezindrodni energetické agentury. Optimalizuje cely energeticky
systém, kdy hleda feSeni s nejnizsimi celkovymi diskontovanymi naklady po celé modelové
obdobf (do roku 2050).

Pomoci modelu TIMES-CZ jsou odhadovany dopady cenového efektu vyvolaného vys$$im
redukénim faktorem celkového mnoZstvi povolenek v Unii a dpravou rezervy trzni
stability, navysenim maximalni rocni miry snizovani referencnich hodnot pro bezplatné
pridélovani povolenek, véetné vlivu zavedeni CBAM na bezplatné pridélovani povolenek
EUA, investi¢ni podpory obnovitelnym zdrojdm a zvySovani energetické Géinnosti, zdkazu
prodeje novych osobnich aut se spalovacimi motory od 2035. Pfredmétem analyzy dopadd
je zejména revidovana predikce ceny emisnich povolenek jak v sektoru ETS, tak v sektoru
ETS2 (budovy a doprava). Analyza ¢astecné reflektuje dopady védlecného konfliktu mezi
Ruskem a Ukrajinou, zejména dopad na predpoklddanou cenu fosilnich paliva omezenou
dostupnost zemniho plynu.

Zptisnény cil na snizeni emisi sklenikovych plyn(i o0 55% do roku 2030 (oproti roku 1990)
je za urcitych podminek mozné a dosazitelné, k jeho naplnéni vyznamné pfispiva systém
emisniho obchodovani. Podil obnovitelnych zdrojii dosahne Ceskd republika v rozmezi
21-30% dle scéndre na energetickém mixu v roce 2030, coz neni dostatecné, aby byl splnén
revidovany cil ,Fit for 55, ktery je alespon 32 %. Analyza poskytuje detailni predikci pro
vyvoj technologického-mixu a palivového mixu vyroby elektfiny a tepla, vyvoj vozového
parku, a vyuzivani technologii zachytdvani a uskladnéni uhliku. Vysledkem modelu jsou
také celkové vyvolané investicni ndklady a objem dotaci poskytovanych z vefejnych zdrojd
(z vynosu z prodeje emisnich povolenek), jako i celkové anualizované ndaklady celého
systému do roku 2050. Na zdkladé provedenych analyz predikce vyvoje v energetice
a dopravé poskytujeme doporuceni pro optimdlni nastaveni politiky.
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What effects can be expected in the Czech Republic if the comprehensive “Fit for 55”
package of legislative and other proposals presented by the European Commission in 2021
is approved? We analyze the impacts on the development of energy and transport systems
using the TIMES-CZ model, a technologically-oriented, dynamic cost optimization model of
the energy system, which covers the entire energy balance of the Czech Republic, from the
extraction orimport of energy raw materials through their transformation to the final use of
energy services. The TIMES-CZ model uses the TIMES (The Integrated MARKAL-EFOM System)
model generator developed as part of the ETSA program of the International Energy Agency.
It optimizes the entire energy system by searching for the solution with the lowest total
discounted costs over the entire model period (currently until 2050).

Using the TIMES-CZ model, the impacts of the price effect caused by a higher reduction
factor of the total amount of allowances in the EU Emission Trading Scheme, the adjustment
of the Market Stability Reserve and the increase of the maximum annual rate of reduction
of the reference values for the free allocation of allowances are analyzed. This includes also
the effect of the introduction of CBAM on the free allocation of ETS allowances, investment
support for renewable resources and increasing energy efficiency and the ban on the sale
of new passenger cars with internal combustion engines from 2035. The impact analysis
is mainly based on the revised prediction of the price of emission allowances in both the
original ETS sectors and the new ETS2 sectors (buildings and transport). The analysis
partially reflects the war conflict between Russia and Ukraine, especially the impact on the
expected price of fossil fuels and the limited availability of natural gas.

The modelling results show that the stricter target of reducing greenhouse gas emissions by
55% by 2030 (compared to 1990) is possible and achievable under certain conditions, and
the emissions trading system contributes significantly to its fulfillment. The Czech Republic
will reach a share of renewable sources in the range of 21-30% according to the energy mix
scenario in 2030, which is not enough to meet the revised “Fit for 55" goal, which is (by
preliminary estimate) 31% for the Czech Republic)

The analysis provides a detailed prediction of the development of the technology and fuel
mix of electricity and heat production, the development of the vehicle fleet, and the use
of carbon capture and storage technologies. The results of the model also show the total
induced investment costs and the volume of subsidies provided from public sources (mostly
revenues from the sale of emission allowances), as well as the total annualized costs of the
entire system until 2050. Based on these analyses and the prediction of developments in
energy and transport, we provide recommendations for optimal settings of national policies.
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Soucasna reforma spolecné zemédélské politiky (SZP) se snazi zaméfrit na Zivotni prostred{
a ddva clenskym statlim vétsi volnost pfi zavddéni agro-environmentdlnich opatfeni.
Ve spoluprdci s VarSavskou univerzitou provddime experiment, ktery zkoumd postoje
zemédélcl k agro-environmentdlnim postuplm. Konkrétné si respondent mize vybrat
mezi smlouvou zaloZenou na postupech, kdy zemédélci dostdvaji platbu za hektar pldy
v ramci této smlouvy. Nebo si mlze vybrat smlouvu zalozenou na vysledku, kdy platby
zemédélcl zdvisi na namérenych vysledcich v podobé vicedroviového indexu biodiverzity
méFeného experty na jejich farmach. Experiment byl proveden v Ceské republice, Polsku,
Némecku a Nizozemsku, kde se zic¢astnilo 98, 804, 304 a 512 respondentd v tomto pofadi.

Respondenti (n=98) v Ceské republice v roce 2020 hospodafili v priiméru na 529 ha
zemédélské pldy, pricemz vlastnili 114 ha a pronajimali 272 ha (obé ¢isla v praméru).
Jejich primérna délka ndjemni smlouvy se pohybuje kolem 5 let s dvouletou vypovédni
Lhlitou. VétSinou hospodafi na orné piidé a (castnili se, i se stdle Gcastni nékterych agro-
environmentdlnich opatfeni. Dle odpovédi jsou pomérné dobfe obezndmeni s konceptem
biologické rozmanitosti. Ddle vétSina zemédélcd, ktefi na své farmé provadé&ji dalsi
¢innosti prospésné pro Zivotni prostfedi (58 z 98), uvadi, Ze omezuji pouzivani pesticidl
ainvestuji do soldrnich panel(. PrileZitostné vysazuji nové stromy a zhotovuji mokrady.

V pfidruzeném dotaznikové Setfeni na 221 farmafich hospodaticich v Ceské republice
zaméfeném zejména na sucho zjistujeme, Ze vétSina zemédélcl za poslednich 10 let
realizovala alespori jedno adaptacni opatfeni (89,6 %). Nejcastéji vyuzivanym adaptacnim
opatfenim byl posun terminu seti a sklizné (vyuzilo 70,7 % zemédélcl) a vyuziti vysokého
podilu organické hmoty v plidé (63,1 % zemédélcd). Nejméné vyuzivanym adaptaénim
opatfenim bylo vybudovéni zavlahového systému (5,6 % zemédélcl) a vybudovdni nowych
odvodnovacich systém( (10,6 % zemédélct). Co se tyce pldnovanych opatfeni, tak dokonce
95 % zemédélcl chtélo v sezoné 2020 néjaké adaptacni opatfeni zavést. Nejcastéjsim
opatfenim, které zemédélci planovali vyuzivat, byl vysoky podil organické hmoty v pdé
(83,8 % zemédélcl) a posun termind seti a sklizné (60,5 % zemédélcd). Pouze 6,7 %
zemédélcl planuje pouzivat zavlazovani.



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Vysledky ekonometrickych modelli s ndhodnymi parametry ukazuji, Ze respondenti
v hlavnim experimentu (n=98) davaji prednost smlouvdm zaloZzenym na postupech pred
smlouvami zalozenymi na vysledcich. Déle preferuji alespon né&jakou smlouvu, pred Zddnou
smlouvou. V piipadé Ceské republiky viak vysledky nejsou statisticky vyznamné, a to
predevsim kvali nizkému poctu respondentd. Vliv plateb (jak u roénich, tak u bonusovych
plateb) je pozitivni a signifikantni - i kdyZ ne u vSech zemfi, coz naznacuje, ze v prdméru to
nemusel byt rozhodujici atribut pro volbu. Vliv variability plateb nebyl obecné vyznamny.
To znamend, ze v prdméru neovliviiovala volbu ani v jednom sméru.
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Recently, the current Common Agricultural Policy (CAP) reform seeks to focus on
environment with giving member states more freedom to deploy tailored solution
to enhance environmentaly friendly farming. In collaboration with the University of
Warsaw, we are conducting an experiment that examines farmers’ attitudes towards agri-
environmental practices. Specifically, the respondent can choose between a practice-
based contracts where farmers receive a payment per hectare of land under this contract.
Or they can choose a result-based contract, where farmers’ payments depend on results in
the form of a multi-level biodiversity index measured by experts on their farms.

The experiment was conducted in the Czech Republic, Poland, Germany, and the
Netherlands, where 98, 804, 304, and 512 respondents participated, in each country
respectively. In 2020, respondents in the Czech Republic managed an average of 529 ha of
agricultural land, while owning 114 ha and renting 272 ha (both numbers on average). The
average length of their lease is around 5 years with a two-year notice period. They mostly
farm on arable land and have participated or still participate in some agri-environmental
measures. According to the answers, they are quite familiar with the concept of biological
diversity. Furthermore, the majority of farmers who carry out other environmentally
beneficialactivities on their farm (58 out 0f 98) report reducing pesticide use and investing
in solar panels. They occasionally plant new trees and create wetlands.

In an associated questionnaire survey of 221 farmers in the Czech Republic, focusing
mainly on drought, we find that most farmers have implemented at least one adaptation
measure in the last 10 years (89.6%). The most commonly used adaptation measures
were postponing the sowing and harvesting dates (used by 70.7% of farmers) and
using a high proportion of organic matter in the soil (63.1% of farmers). The least used
adaptation measure was the construction of an irrigation system (5.6% of farmers) and
the construction of new drainage systems (10.6% of farmers). As far as planned measures
are concerned, even 95% of farmers wanted to implement some adaptation measures in
the 2020 season. The most common measures that farmers planned to use were a high
proportion of organic matter in the soil (83.8% of farmers) and postponing the sowing
and harvesting dates (60.5% of farmers). Only 6.7% of farmers planned to use irrigation.



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

The results of econometric models with random parameters show that respondents in
the main experiment (n=98) prefer practice-based contracts to result-based contracts.
Furthermore, they prefer at least some kind of contract as opposed to no kind of contract at
all. In the case of the Czech Republic, however, the results are not statistically significant,
mainly due to the low number of respondents. The effect of payments (for both annual and
bonus payments) is positive and significant - although not for all countries, suggesting
that, on average, this may not have been the crucial attribute for choice. The effect of
payment variability was generally not significant. This means that, on average, it did not
influence the choice in either direction.
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Centrum pro krajinu a biodiverzitu (DivLand) si klade za cil vytvofit provdzany systém
hodnocent jevll a procesG definujicich soucasnou podobu krajiny, jejich ekosystémil
ana né navazané biodiverzity. Vedle zastresujici, obecné Grovné krajiny a biodiverzity
je specificka pozornost vénovana lesnim ekosystém(im a agroekosystém(m, z hlediska
ohrozeni biodiverzity je pak dlraz kladen na procesy biologickych invazi. Konkrétnimi cili
projektu jsou: (i) vyvoj a etablovani standardizovaného monitoringu krajiny na tirovni CR,
(ii) vyhodnoceni dynamiky lesnich ekosystémil a agrosystéma v kontextu zmény klimatu,
vcetné miryjejich degradace, (iii) ndvrh komplexniho hodnocenistavu a zmén biodiverzity
aidentifikace vyznamnych faktord jejiho ohrozeni, s diirazem na problematiku biologickych
invazi, (iv) rozvoj ndstroji komplexniho monitoringu, vytvofeni metodickych podkladd pro
strategické rozhodovdni a ndvrh managementovych opatfeni ke zmirnéni dopad( zmény
klimatu na krajinu a ekosystémy v podminkach CR.

Vétsina odbornych dloh, kterymi se centrum zabyva, je feSena na prostorové Grovni
celé Ceské republiky, v odlvodnényich pfipadech se pak specifické aktivity odehravaji
vmodelovych Gzemich. Témijsou budto zavedend pilotni Gzemi pro experimentalni vyzkum
a aplikace ndvrh(i opatfeni nebo Siteji pojaté reprezentativnitypy krajin, resp. ekosystéma.
Metodické pojeti feseni projektu se typicky odehrdvd v ndvaznych krocich (1) hodnoceni
stavu a dosavadniho vyvoje, (2) identifikace trendl & predikce budouciho wyvoje, (3)
syntéza & navrh agregovanych indikdtord, (4) navrhy (adaptacnich / mitigacnich opatrent)
shrnuté ve vystupech projektu.

Po prvnim roce feseni zacina centrum DivLand generovat predbézné vysledky i praktické
vystupy, které jsou diskutovany napfic fesitelskym konsorciem, a v rdmci pravidelnych
kontrolnich dni konzultovdny se zastupci MZP. Konkrétni spoluprdce byla navdzana
s centrem SEEPIA, CEVOOH a ARAMIS, jako zddouci se vsak jevi navazani uzsi spoluprdce

is dal$imi centry programu (zejm. PERUN a VODA).

V rémci konference Zivotni prostfedi - prostfedi pro Zivot 2022 byla dosavadni ¢innost
Centra blize pfedstavena i formou 5 poster(i, které konkrétnéji specifikuji vystupy
pracovnich skupin centra DivLand (WG Krajina, Lesni ekosystémy, Agroekosystémy, Invaze,
Biodiverzita).



DivLand - Centre for Landscape and Biodiversity: Partial Results

RNDr. Dusan Romportl Ph.D.

Silva Tarouca Research Institute for Regional and Ornamental Horticulture, v.v.i.

Project Number and Title: 5502030018 - Centre for Landscape and Biodiversity

Priority topic: Program of applied research, experimental development, and innovation in the field
of the environment - Environment for life

Keywords: Landscape changes; biodiversity; forest ecosystems; agroecosystems; invasion

The Centre for Landscape and Biodiversity (DivLand) aims to create an interconnected
system of the assessment of phenomena and processes defining the current form of
the landscape, its ecosystems and the biodiversity linked to them. In addition to the
overarching, general level of landscape and biodiversity, specific attention is paid to
forest ecosystems and agroecosystems, and in terms of threats to biodiversity, emphasis is
placed on the processes of biological invasions.

The specificgoals of the projectare: (i) the developmentand establishment of standardized
landscape monitoring at the level of the Czech Republic, (ii) the evaluation of the dynamics
of forest ecosystems and agrosystems in the context of climate change, including the rate
of their degradation, (iii) the proposal for a comprehensive assessment of the state and
changes in biodiversity and the identification of significant factors of its threat, with an
emphasis on the issue of biological invasions, (iv) the development of comprehensive
monitoring tools, the creation of methodological bases for strategic decision-making and
the proposal of management measures to mitigate the effects of climate change on the
landscape and ecosystems in the conditions of the Czech Republic.

Most of the professional tasks that the centre deals with are dealt with at the spatial level of
theentire Czech Republic,injustified cases specificactivities take placein modelterritories.
These are either established pilot areas for experimental research and application of
proposed measures or more broadly representative types of landscapes, or ecosystems.
The methodological concept of the project solution typically takes place in the subsequent
steps (1) evaluation of the state and current development, (2) identification of trends
& prediction of future development, (3) synthesis & proposal of aggregated indicators, (4)
proposals (adaptation / mitigation measures) summarized in project outputs.

After the first year of the solution, the DivLand centre begins to generate preliminary
results and practical outputs, which are discussed across the solution consortium and
consulted with representatives of the MoE during regular inspection days. Specific
cooperation was established with the SEEPIA, CEVOOH and ARAMIS centres, but closer
cooperation with other program centres (especially PERUN and VODA) seems desirable.
As a part of the Environment - environment for life 2022 conference, the Center’s current
activities were presented in more detail in the form of 5 posters, which more specifically
describe the outputs of the working groups of the DivLand center (WG Landscape, Forest
Ecosystems, Agroecosystems, Invasion, Biodiversity).



Péce o brehové porosty vodnich toku v pritomnosti bobra evropského

Ing. Mgr. Vladimir Zjka

Wzkumny dstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v.v.i.

Bobr evropsky (Castor fiber) se od 80. let 20. st. opét stava soucasti pfirody Ceska.
V soucasné dobé probihd jeho §ifeni ze zdrojovych povodi hornf Vltavy a Dunaje, z povod{
Moravy a podél Labe (od severu) do zbylych doposud neosidlenych povodi Ceska. Jelikoz
bobr, jakozto zvlasté chranény druh Zivocicha, osidluje brehové porosty vodnich tokd ve
ktefi zkoumaji jeho etologii a ekologii a ochrdnci pfirody, které bobr zajima jako zvlasté
chranény druh z hlediska zdkona, ale také sprdvci vodnich tokd, ktefi fesi vzniklé
majetkové Skody na brehovych porostech, a majitelé sousednich pozemk(, kterym bobr
nepifjemné zatdpi a zabird jejich obhospodarované pozemky, pfipadné narusuje svou
¢innosti hraze vodnich dél ¢ ochranné hraze podél vodnich tokd. Z tohoto diivodu je
dileZité nastavit péci o brehové porosty tak, aby doslo ke vzajemnému souladu mezi vsemi
Ctyrmi zainteresovanymi subjekty a pokud mozno s minimdlnimi ndklady.

Hlavnim snahou prispévku bude pfedstavit metodiku péce o bfehové porosty, kterd ma
za cil najit soulad mezi pfitomnosti bobra a funkcemi bfehovych porostd, jez je dilezité
zachovat pro plnéni funkci vodniho toku v kulturni zemédélské krajiné. Aktudlné platné
pravni predpisy, které definuji ¢innosti spravce toku, vsak s pfitomnosti bobra v kulturni
zemédélské krajiné (mimo chranénd Gzemf) viceméné nepocitaji a spravci toku nezbyva
nic jiného nez se snazit projevy pfirozené Cinnosti bobra alesponi né&jakym zpisobem
korigovat. Lze ocekdvat rozsifeni bobril do celé krajiny Ceska, proto se navrhovana
opatfeni tykaji, kromé provozné-bezpecnostnich opatfeni, jen konkrétni ¢dsti vodnich
tok(, kde by pfitomnost bobra byla z pohledu pravnich predpisi velmi problematicka. Bobr

vvvvv

inzenyra”, ktery by bylo skoda nevyuzit.




Management of the Riparian Stands of Watercourses in the Presence
of the European beaver

Ing. Mgr. Vladimir Zyka

The Silva Tarouca Research Institute for Landscape and Ornamental Gardening

The European beaver (Castor fiber) started becoming a part of Czech nature since the 1980¢.
Itis currently spreading from the source basins of the upper Vltava and Danube, from the
Morava River basin and along the Elbe (from the north) to the remaining unpopulated
basins of Czechia. Since the beaver, as a particularly protected animal species, inhabits the
riparian stands of watercourses in the open landscape, it brings with it several conflicts.
The beaver is therefore of interest to both zoologists, who study its ethology and ecology
and nature conservationists, who are interested in the beaver as a specially protected
species from the point of view of the law, but also watercourse managers, who deal with
property damage to riparian vegetation, and owners of neighbouring land, who the beaver
unpleasantly floods and occupies their farmed land, or disturbs the dams of waterworks or
protective dams along watercourses with its activity. For this reason, itis important to set
up the care of riparian vegetation in such a way that there is a mutual agreement between
all four stakeholders and, if possible, with minimal costs.

The main point of this lecture will be to present a methodology for the management of
riparian vegetation, which aims to find the harmony between the presence of beavers
and the functions of riparian stands, which are important to preserve for the fulfilment
of water flow functions in the cultural agricultural landscape. However, the currently valid
legal regulations, that define the activities of the stream manager, do not consider the
presence of the beaver in the cultural agricultural landscape (outside protected areas),
and watercourse managers have no choice but to try to at least in some way correct the
manifestations of the beaver’s natural activity. It is possible to expect the spread of
beavers across the entire landscape of Czechia, therefore, in addition to operational and
safety measures, only a specific part of watercourses exists where the presence of beavers
would be very problematic from the point of view of legal regulations. In addition to the
negative consequences of its activity, the beaver also brings with it a certain potential as
a “landscape engineer”, which would be a shame not to utilize.
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GEO/BIODIVERZITA v krajiné

RNDr. Dusan Romportl, Ph.D.

Wzkumny dstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v.v.i.

(islo a nazev projektu: TH03030542 GEO/BIODIVERZITA v krajiné — komplexni hodnocenf druhové
a habitatové diverzity v kontextu stavajici miry Gzemni ochrany

TH - Program na podporu aplikovaného vyzkumu a experimentdlniho vyvoje EPSILON

Klicova slova: geodiverzita; biodiverzita; antropogenni transformace; fragmentace krajiny;
prioritizace Gzemni ochrany pfirody a krajiny

Hodnocenidiverzity prostfedi patfi mezi tradi¢nitémata piirodnich véd i praktické ochrany
prirody a krajiny. Znalost prostorového rozloZeni druhové a habitatové pestrosti, diverzity
nezivé piirody, spolu s informaci o mife antropogenni transformace a fragmentace
prostfedi mohou vyznamné napomoci v nastaveni strategického rozhodovanii praktického
zacileni programi monitoringu pfirody.

Hlavnim cilem projektu, ukonéeném v r. 2021, bylo komplexni hodnoceni geo/biodiverzity
na prostorové tirovni Ceské republiky. Jednalo se konkrétné o analyzy:

* pestrosti nezivé prirody (geodiverzity)

* habitatové a potencialni druhové diverzity

* miry antropogenni transformace a fragmentace krajiny

e priorit Gzemni ochrany pfirody vzhledem k distribuci potencidlni biodiverzity

a v kontextu antropogenni transformace krajiny

Prispévek predstavuje metodicky postup piipravy jednotlivych vystupd, jejich interpretaci
a moznosti vyuziti v ochrané pfirody a krajiny. Vystupy projektu jsou primarné
specializované mapy s odbornym obsahem a certifikovand metodika, postupné jsou
vysledky publikovany i v recenzovanych odbornych ¢asopisech. VSechny mapové vystupy
jsou zaroveh prezentovany na mapovém portalu VUKOZ (https://vukoz.maps.arcgis.com/
home/index.html).



GEO/BIODIVERSITY in the Landscape

RNDr. Dusan Romportl, Ph.D.

Silva Tarouca Research Institute for Regional and Ornamental Horticulture, v.v.i.

Project Number and Title: TH03030542 GEO/BIODIVERSITY in the landscape - a comprehensive
assessment of species and habitat diversity in the context of the current level of territorial
protection

TH - EPSILON applied research and experimental development support program

Keywords: Geodiversity; biodiversity; anthropogenic transformation; landscape fragmentation;
prioritization of territorial protection of nature and landscape

The assessment of environmental diversity is one of the traditional topics of natural
sciences as well as practical nature and landscape protection. Knowledge of the spatial
distribution of species and habitat diversity, the diversity of non-living nature, together
with information on the degree of anthropogenic transformation and fragmentation of
the environment can significantly help in the setting up of strategic decision-making and
practical targeting of nature monitoring programs.

The main goal of the project, completed in 2021, was a comprehensive assessment of geo/
biodiversity at the spatial level of the Czech Republic. Specifically, these analyses were:

¢ Variety of inanimate nature (geodiversity)

¢ Habitat and potential species diversity

¢ Rates of anthropogenic transformation and fragmentation of the landscape

¢ Priorities of territorial nature protection with regard to the distribution of potential
biodiversity and in the context of anthropogenic transformation of the landscape

The contribution presents a methodical procedure for the preparation of individual
outputs, their interpretation, and possibilities of use in nature and landscape protection.
The outputs of the project are primarily specialized maps with professional content
and a certified methodology, gradually the results are also published in peer-reviewed
professional journals. All map outputs are also presented on the VUKOZ map portal
(https://vukoz.maps.arcgis.com/home/index.html).




Invazni patogeny devin v CR: klicové druhy, predikce impaktu
a management

RNDr. Eva Chumanovd, Ph.D.

Wizkumny dstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v. v. i.

Invaze nepdvodnich houbovych ¢ houbdm podobnych patogenl drevin predstavuji
vyznamnou, avsak dosud do zna¢né miry opomijenou vyzvu pro ochranu piirody a lesnictvi
v CR. V disledku 3ifen a plisobeni téchto organismii v krajiné dochazi casto k znaénému
poskozeni porostd a Gbytku populaci hostitelskych drevin a nasledné téz k vyznamnym
zméndm struktury a druhového slozeni invadovanych ekosystém, naruseni jejich funkci
a k ohrozeni biodiverzity. Prispévek predstavi vysledky projektu TH03030306 zaméreného
na problematiku invaznich patogen( dfevin v CR a spolufinancovaného se statni podporou
TA CR v rdmci Programu EPSILON. Projekt si kladl 3 hlavni cile: 1) identifikovat klicové
druhy invaznich neplvodnich patogen( dfevin s nejvétsim predpoklddanym impaktem na
piirodni prostfedi CR, 2) vytvoFit mapovy atlas jejich potencialni distribuce a impaktu na
lesni ekosystémy CR a 3) vypracovat metodiku obsahujici detekci téchto organism(i a navrh
vhodnych mitiga¢nich a adaptacnich opatfenf.

V ramci projektu bylo detailn&ji zpracovdno a popsdno 11 druhd patogen(i, mezi néz
patfi napf. 4 druhy rodu Phytophthora, tj. P. alni (plisen olSova), P. cinnamomi (plisen
skoticovnikovd), P. plurivora a P. ramorum, 2 druhy napadajicijavory, tj. Eutypella parasitica
(bradavkatka parazitickd) a Cryptostroma corticale, dale Hymenoscyphus fraxineus
(voskovicka jasanovd), Dothistroma septosporum (Cervena sypavka borovice) a jiné. Pro
kazdy z patogent byly vytvoreny tfi zdkladni predikéni mapy: mapa vhodnosti abiotickych
podminek prosttedi, mapa citlivosti biotopd soustavy NATURA 2000 a mapa potencidlniho
ohroZenfi biotop(i soustavy NATURA 2000. Mapy vznikly na zakladé expertnich prediktivnich
modeld a jsou soucasti vysledné publikace Atlas potencidlni distribuce vybranych druhd
invaznich patogeni dfevin a jejich impaktu na lesni ekosystémy v CR (Chumanova et al.
2021). Doprovodnd metodika s ndzvem Invazni patogeny dfevin v Zivotnim prostfedi -
determinace chorob a moZnosti omezenf &ifeni a impaktu na lesni ekosystémy (Cerny et
al. 2021) pak priblizuje vyznam invaznich patogen( dfevin v Zivotnim prostfedi, popisuje
ekologickou charakteristiku druh(i a zaklady epidemiologie zplsobovanych chorob
a umoznuje identifikaci téchto chorob a jejich management. Soucdsti metodiky jsou
téz prehledy nejvice citlivych hostitell a biotopd i pfiklady chrdnénych Gzemi, kterd se
s konkrétnimiinvazemi nejvice potykaji ¢i pravdépodobné potykat budou. Velka pozornost
je vénovdna téz ndvrhlim souboru preventivnich i adaptacnich opatteni pro rzné typy
vegetace.

Vérime, ze vysledky projektu mohou slouzit jako pfinosné nastroje vyuzitelné pfi feSeni
problematiky invaznich patogen( drevin v CR a pfi snaze minimalizovat dopad téchto
organism( v krajiné.
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Invasive woody plant pathogens in the Czech Republic: key species,
impact predictions and management

RNDr. Eva Chumanovd, Ph.D.

The Silva Tarouca Research Institute for Landscape and Ornamental Gardening

Project Numberand Title: TH03030306 - Invasive alien microorganisms: a threat to forest ecosystems
in the Czech Republic. Identification, impact analysis and suggestion of mitigation and
adaptation strategies with a view to specially protected areas

Priority Theme of the Project: Invasive woody plant pathogens in the Czech Republic

Keywords: predictive modelling and maps; invasive alien species; woody plant pathogens; landscape
pathology; potential distribution; impact on habitats; management of invasions; Czech
Republic

Invasions by alien fungal or fungus-like pathogens of woody plants represent a significant,
but still largely neglected, challenge for nature conservation and forestry in the Czech
Republic. The spread and impact of these organisms in the landscape often results
in significant damage to infected stands and decline in host tree populations, and
consequently also in significant changes in the structure and species composition of
invaded ecosystems, disruption of their functions and threats to biodiversity. Our project
had three main objectives: 1) to identify key species with the greatest expected impact
on the Czech nature, 2) to create a map atlas of their potential distribution and impact on
Czech habitats and 3) to develop a methodology for their detection and management of
invasions.

Within the project, 11 species of pathogens were treated and described in detail. For
each of them, three predictive maps were created using expert knowledge modelling and
published in the resulting atlas (Atlas potencidlni distribuce vybranych druhd invaznich
patogen( dfevin a jejich impaktu na lesni ekosystémy v CR, Chumanovd et al. 2021): a map
of suitability of abiotic environment, a map of susceptibility of NATURA 2000 habitats
and a map of potential threats to the habitats. An accompanying methodology (Invazni
patogeny drevin v zivotnim prostfedi — determinace chorob a moznosti omezeni Sifeni a
impaktu na lesni ekosystémy, Cerny et al. 2021) presents the significant impact of these
organismsin the landscape, describes the ecological characteristics of the species and the
epidemiology of the diseases they cause, and enables theiridentification and management.
It also includes overviews of the most susceptible hosts and habitats as well as examples
of protected areas that are, or are likely to be, most affected by specific invasions. Much
attention is also paid to the suggestion of preventive and adaptive measures for various
types of vegetation.

We believe that the project results can serve as useful tools for addressing the problem of
invasive woody plant pathogens in the Czech Republic and for minimizing their impact in

the landscape.
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Retrospektivni analyza rozsahu odumirani subalpinskych travniki
a detekce prioritnich typt stanovist pomoci DPZ

Mgr. Olha Kachalova, Ing. Jakub Houska, Ph.D.

Wzkumny dstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v.v.i.

Prispévek se tykd dil&f casti feseni projektu TA CR - Prostfedi pro Zivot (5503010065):
Priciny Gpadku a systém Gc¢inné obnovy prioritnich typ( stanovist subalpinskych travniki
(hlavnim fesitelskym pracovistém je BU AV CR, hlavnim feSitelem Radim HédLl). Odbor
ekologie krajiny (VUKOZ) v rémci projektu spolupracuje na fytocenologickém sledovani
subalpinskych travnikd, ale pfedevsim garantuje vyzkum dynamiky odumirdni (usychani)
subalpinskych stanovist s vyuzitim prostfedkd DPZ (dron, letecké a satelitni snimky).
Déle se podili na odhaleni p¥icin hlavnich uddlosti hromadného odumfeni travnikd
(roky 2012 a 2018). Kromé vlastnich snimkd UAV jsme provedli i retrospektivni analyzu
pribéhu odumirdni a recovery na zdkladé druzicovych dat (Sentinel2, Landsat) a pomoci
fady vegetacnich indexid (detekujici fotosyntetizujici a nefotosyntetizujici organickou
hmotu) Indexy byly spocteny pro tfi typy dat: UAV, airborn satelite Na zdkladé regresm’
potencidlu detekce mrtvé organické hmoty a korelace s hodnotami spoctenymi pro
satelitnimi snimky. Casovd fada satelitnich snimkd pak byla vyuZita pro detekci rozsahu
mrtvé organické hmoty v minulych letech (Sentinel 2 do roku 2015, Landsat 5,7,8 pro roky
2011-2014).

Na jafe 2022 jsme vyuili velmi flexibilné vytvotenou vyzvu TA CR na podporu ukrajinskych
akademikd a vyzkumnikd pro béZici projekty a miizeme tak fesit tikol souvisejici s tématem
projektu a poptavany ze strany aplikac¢niho garanta (CHKO Jeseniky). Jde o mapovani typ(
vegetace subalpinského bezlesi na zdkladé dat DPZ jednak v relaci na biofyzikdlni charakter
(spektralni odpovéd povrchil apod.) a také v relaci k jednotkdm Natura 2000. V piispévku

chceme ukazat priibézné vysledky obou shora zminovanych dkoll.

Rizend klasifikace snimku

UAV (prostorové rozliseni 13
cm, lokalita Velky Mdj; Zlutd
barva znaci uschlé travniky a
odumrelou organickou hmotu)

Classification of the UAVimage
(spatial resolution 13 cm,
location Velky Mdj; yellow color
indicates dry lawns and dead |
organic matter) &

nm




Retrospective analysis of the extent of subalpine grassland decline
and detection of priority habitat types using remote sensing

Mgr. Olha Kachalova, Ing. Jakub Houska, Ph.D.
The Silva Tarouca Research Institute for Landscape and Ornamental Gardening (RILOG)

The contribution refers to a part of the solution of the project TA CR - Environment for life
(5503010065): Causes of decline and a system of effective restoration of priority habitat
types of subalpine grasslands (the main research institution is the BI of the Czech Academy
of Sciences; the main researcher is Radim HédL). Within the project, the Department of
Landscape Ecology (RILOG) cooperates in the phytocenological monitoring of subalpine
grasslands, but primarily guarantees research of the dynamics of dying (drying) of
subalpine habitats using remote sensing resources (drone, aerial and satellite images).
The Department also participates in revealing the causes of the main events of mass die-
off of lawns (years 2012 and 2018). In addition to our own UAV images, we also performed
a retrospective analysis of the course of die-off and recovery based on satellite data
(Sentinel2, Landsat) and using several vegetation indexes (detecting photosynthesizing
and non-photosynthesizing organic matter). Indexes were calculated for three types of
data: UAV, airborn, satellite. Based on the regression analysis between UAV/airborn and
satellite images, the most suitable indexes were selected in terms of potential for dead
organic matter detection and correlation with values calculated for satellite images. The
time series of satellite images was then used to detect the extent of dead organic matterin
previous years (Sentinel 2 until 2015, Landsat 5,7,8 for the years 2011-2014).

In the spring of 2022, we used a very flexibly created TA CR call to support Ukrainian
academics and researchers for ongoing projects, and we can thus solve a task related to
the project topic and requested by the application supervisor (CHKO Jeseniky). It concerns
the mapping of subalpine forestless vegetation types based on remote sensing data both
in relation to biophysical character (spectral response of surfaces, etc.) and in relation to
Natura 2000 units.
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s Vegetacni index STI (malé pixely
leteckd data, rozliseni 1m, velké
pixely satelitni snimek Sentinel2,
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SDG 11 - Udrzitelna mésta

Ing. arch. Marie Petrovd

Ministerstvo Zivotniho prostredi

Udrzitelnost na mistni Grovni jako komplexni a systémovy pistup. V CR jej podporuje
mistni Agenda 21, ndstroj, ktery nabizi expertni spolupraci, vyhodnoceni postupu na
zakladé indikatord a doporucent pro dalsi rozvoj. Prehled aktudlné nejlepSich realizatori
MA21 v CR. Taxonomie jako ekonomicka vyzva pro mésta a obce na podporu udrZitelnosti.
Jak se s nivyporadat na mistni Grovni? A jak souvisi S mistni Agendou 217 Teorie a piiklad
dobré praxe z CR. A zahraniénf udrZitelnd mésta: aktudlni zdvazky ze svétového kongresu
ICLEI v Malm{ 2021.

n
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SDG 11 - Sustainable cities and communities

Ing. arch. Marie Petrovd

Ministry of the Environment

Sustainability at the local level as a comprehensive and systemic approach. In the Czech
Republic, it is supported by the local Agenda 21, a tool that offers expert cooperation,
evaluation of progress based onindicators and recommendations for further development.
Overview of the best MA21 implementers in the Czech Republic. The EU taxonomy as
an economic challenge for cities and municipalities to promote sustainability. How to
deal with it at the local level? And how is it related to the local Agenda 21? Theory and
example of good practice from the Czech Republic. And foreign sustainable cities: current
commitments from the ICLEI World Congress in Malmo 2021.



Piiklady tspésné aplikace prvki méstské enviromentalni akupunktury

Doc. Ing. Barbara Vojvodikovd, Ph.D.
IURS - Institut pro udrzitelny rozvoj sidel z.s.

Zatazovani prirodé blizkych fesenf a prvki zelené infrastruktury se stdva ve méstech
trendem predevsim v souvislosti s adaptacemi na klimatické zmény a zlepSovani Zivotniho
prostfedi méstskych celkd. V mnoha stfedoevropskych méstech je obtizné zachovat,
pfipadné budovat velké plochy pro vysadbu zelené, presto je nezbytné pro zvySovani
odolnosti méstskych oblasti na klimatické zmény a udrzitelny rozvoj hledat jind fesen.

Cilem projektu SALUTE4CE (Integrated environmental management of SmALL Green
Spots in FUncTional Urban ArEas following the idea of acupuncture) podporovaného
z programu Interreg Central EUROPE bylo chranit a rozvijet pfirodni zdroje prostfednictvim
zvySovani kapacit vefejného sektoru a souvisejicich subjekt(i s cilem zlepsit integrovany
environmentdlni management zelené a modré infrastruktury ve funkénich méstskych
oblastech (FUA). Projekt SALUTE4CE realizoval koncept méstské environmentalni
akupunktury. Ta spocivd v operativnim a selektivnim zdsahu do méstského prostredi za
pomoci aplikace prirodé blizkych feseni na malych bodech.

Partnefi projektu (z Polska, Némecka, Itdlie, Slovenska a Ceské republiky) vypracovali
spole¢nou metodiku a kritéria pro vybér mist i typl intervenci. Tato metodika byla pouzita
pro vypracovani akénich planG pro aplikaci méstské environmentdlni akupunktury (urban
environmental acupuncture ( UEA)) ve 4 pilotnich Gzemich - Chorzow (Polsko), Erfurt
(Némecko), Alessandria (Itdlie), Liptovsky Mikulds (Slovensko). V téchto pilotnich Gzemich
byly takeé realizovany vybrané prvky UEA.

V ramci prezentace budou nékteré aplikované intervence pfedstaveny predevsim se
zaméfenim na zpusob vybéru vhodného prvku, problémy, které bylo nezbytné
zvlddnout a predeviim s dlrazem na postup zapojeni obcani do téchto aktivit. Celkem
bylo v rdmci projektu realizovano 16 prvk( meziméstské enviromentalni akupunktury.
Napfiklad zelena fasdda kulturniho domu, dpravy dvorku, regenerace vnitrobloku, Skolni
arboretum a dalsi.

Projekt byl Gspésné ukoncen v 4/2022. Kromé jiz zminénych investic, metodiky a akénich
pland byl zpracovan také handbook a e-learningovy kurz.
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Examples of the Successful Application of Elements of Urban
Environmental Acupuncture

Doc. Ing. Barbara Vojvodikovd, Ph.D.
IURS- Institute for the Sustainable Development of Settlements, reg. assoc.

The inclusion of nature based solutions and elements of green infrastructure is becoming
a trendin cities, especiallyin connection with adaptations to climate change and improving
the environment of urban areas. In many Central European cities, it is difficult to preserve
or build large areas for planting greenery, yet it is necessary to look for other solutions to
increase the resistance of urban areas to climate change and sustainable development.

The goal of the project SALUTE4CE (Integrated environmental management of Small
Green Spots in FUncTional Urban ArEas following the idea of acupuncture) supported
by the Interreg Central EUROPE program was to protect and develop natural resources
by increasing the capacities of the public sector and related entities in order to
improve the integrated environmental management of green and blue infrastructure in
functional urban areas (FUA). The SALUTE4CE project implemented the concept of urban
environmental acupuncture. This consists of an operative and selective intervention in
the urban environment with the help of the application of nature based solutions at small
points.

The partners of the project (from Poland, Germany, Italy, Slovakia, and the Czech Republic)
developed a common methodology and criteria for the selection of places and types of
interventions. This methodology was used to develop action plans for the application
of urban environmental acupuncture (UEA) in 4 pilot areas - Chorzow (Poland), Erfurt
(Germany), Alessandria (Italy) and Liptovsky Mikulds (Slovakia). Selected UEA elements
were also implemented in these pilot areas.

As part of the presentation, some applied interventions will be presented mainly with
a focus on the method of selecting a suitable element, the problems that had to be solved
and, above all, with an emphasis on the process of involving citizens in these activities.
In total, 16 elements of intercity environmental acupuncture were implemented within
the project. For example, the green facade of the cultural centre, landscaping of the
backyard, regeneration of the courtyard, the school arboretum, and others. The project
was successfully completed in 4/2022. In addition to the already mentioned investments,
methodology and action plans, a handbook and an e-learning course were also prepared.



Adaptacni strategie ke klimatické zméné na Praze 12

Ing. Eva Tylova
Mistostarostka Méstské cdsti Praha 12

Méstskd cdst Praha 12 si nechala zpracovat Adaptacni strategii pro klimatickou zménu
(zpracovatel Vodohospoddaisky rozvoj a vystavba a.s. ve spoluprdci s VUMOP). Postupné
odbor Zivotniho prostfedi a oddéleni Gzemniho rozvoje a Agendy MA 21 realizuje navrZena
opatfeni ve spoluprdci s vyzkumnymi Gstavy (VUMOP, VOVR) a Ceskou zemédélskou
univerzitou. Opatfeni se zaméfuji na zlepSeni mikroklimatu v zdstavbé i ve volné krajiné.
Na sidlistich je zelen podpotena zachytem privalové vody do priileh( se Stérkem tzv. svejli,
takze neodtékd do destové kanalizace, ale vsakuje se ke korendim strom( a kefd.

Méstskd cast také zménila systém sedi, sniZila jejich pocet a vyélenila plochy pro kvétnaté
louky. Trdvniky méni na ,jeteliky” tim, Ze je dosela smési jetele, Stirovniku a jitrocele
a podpofila tak biodiverzitu. Voda je také zachytavdna ze stfech objektl méstské casti
a vyuzita pro zalévdni. Realizaci modrozelené infrastruktury poZaduje méstskd ¢ast i po
developerech a zahrnula tyto pozadavky do Zasad dohod s developery o pfispévku na rozvoj
méstské ¢asti. Prikladem Sirokého uplatnéni modrozelenéinfrastrukturyje rezidencni ctvrt
Modransky cukrovar. Hospodafeni na méstskych zemédélskych pozemcich zménila méstska
Cast na zakladé doporuceni Srazko-odtokové studie pro oblast Cholupic a Tocné, kterou
zpracoval VUMOP s Ceskou zemédélskou univerzitou. Pozemky nové pronajala pachtyfam,
ktefi nepouzivaji chemické pFipravky, vyseli kvétnaté louky a zasazeli kefe a stromy do
remizkd. Péstuji také zeleninu a bylinky a chovaji véely.

Spolecné se spolkem Sazime stromy a za podpory Magistratu hl. m. Prahy tak bylo vysazeno
témér tisic strom( v ovocnych sadech, do remizk(i i aleje kolem polnich cest. Revitalizuje
se mokfad v Cholupicich a Na Beranku. Pamatny dub byl ochrdnén pfed holozirem bekyné
mnisky bez pouziti pesticidi. Za tato opatfeni obdrzela méstskd ¢ast Praha 12 cenu
v soutézi Adapterra Awards, kterou ocenuje Nadace Partnerstvi pozitivni pociny v oblasti
ochrany klimatu. Uznatelné naklady Adaptacni strategie pro klimatickou zménu jsou
profinancovany z 90 % v rdmci Statniho fondu Zivotniho prostfedi CR z Programu ,Zivotn{
prostfedi, ekosystémy a zména klimatu” financovaného z Norskych fondd 2014-2021.
10 % uznatelnych ndklad(i predstavuje spolutiicast méstské casti Praha 12.



Climate Change Adaptation Strategy for Prague 12

Ing. Eva Tylova
Deputy Mayor of the Municipal District of Prague 12

The Municipal District of Prague 12 had a Climate Change Adaptation Strategy drawn
up (drafted by Vodohospoddfsky rozvoj a vystavha a.s. in cooperation with VUMOP).
Gradually, the Environment Department, the Department of Territorial Development and
Local Agenda 21 (LA21) implement the proposed measures in cooperation with research
institutes (VUMOP, VUVR) and the Czech University of Life Sciences. The measures are aimed
atimproving the microclimate in urban build-up areas and in the open countryside. On the
housing estates, the greenery is supported by the capture of storm water in the gravel
beds of the so-called swales, so that it does not flow into the storm sewers, but soaks into
the roots of trees and bushes. The municipality also changed their grass mowing system,
reduced their number and set aside areas for flowery meadows. Lawns transform into
“cloverfields” by seeding them with a mixture of clover, yarrow and plantain, promoting
biodiversity. Water is also collected from the roofs of buildings in the city district and used
for watering.

The city district also demands the implementation of blue-green infrastructure from
developers and has summarised these requirements into a Principles of Agreements with
Developersdocumentonthecontributiontothe developmentofthecitydistrict. Anexample
of the wide application of blue-green infrastructure is the residential district of Modransky
cukrovar. Management of urban agricultural land was changed by the city district based
on the recommendations of the Rainfall-runoff study for the area of Cholupice and Toénd,
which was prepared by VUMOP and the Czech University of Life Sciences. The city district
has newly leased the land to tenant farmers who do not use chemical preparations, sowed
flowery meadows and planted shrubs and trees into hedgerows. They also grow vegetables
and herbs and keep bees.

Together with the registered association — We Plant Trees and with the support of Prague
City Hall, almost a thousand trees were planted in orchards, in hedgerows, in alleys
and around country roads within Prague. The wetlands in Cholupice and Na Beranku are
being revitalized. A Heritage Oak tree situated within the city district was protected from
defoliation by the Nun Moth (Lymantria monacha), without the use of pesticides. For these
measures, the Prague 12 district received a prize in the Adapterra Awards competition,
which is recognised by the Partnership Foundation for positive initiatives in the field of
climate protection. 90% of the eligible costs of the Climate Adaptation Strategy were
financed within the framework of the State Environmental Fund of the Czech Republic from
the Program “Environment, Ecosystems and Climate Change” financed by the Norwegian
Funds 2014-2021. 10% of the eligible costs were co-financed by the Prague 12 district.
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Jak sledovat vliv podnikani
nejen na zivotni prostredi - ESG pro firmy

Ondrej Veselovsky
CRIF — Czech Credit Bureau, a. s.

Platforma SYNESGY od spolecnosti CRIF umoznuje bezplatné shromazdovat a sdilet mezi
spolecnostmi dilezita data o jejich vlivu na Zivotni prostfedi. Mezi hlavnimi ukazateli
figuruji napf. spotfeba energii a energetickd efektivita, uhlikovd stopa ukazujici mnozstvi
vypousténych emisi sklenikovych plyn(, vodnistopa, odpadova stopa, schopnost recyklace,
posouzeni udrzitelnosti aktivit za pouziti EU taxonomie (tj. schopnosti byt v souladu
s 6 cili ochrany Zivotniho prostfedi, a pfitom nezplisobovat jeho vyznamné poskozeni -
Do Not Significant Harm) a mnoho dal$ich novych koncepti. Nejen pfimé dopady vlastni
¢innosti, ale zejména informace o pfistupu dodavatelskych fetézcl budou tim, co bude
uréovat schopnosti firem pozitivné ovliviiovat dopady na své okoli. Systém navodnych
otazek véetné ndapovédy, logické kontroly, moznost priklddat dokumenty, automatizované
oslovovat své obchodni partnery, pravidelnd aktualizace, soulad s existujicimi evropskymi
zdkonnymi pozadavky, dostupnost ve vice nez 15 jazycich a zejména moznost ziskat ESG
skére jsou hlavnimi vlastnosti globdlni digitalni platformy SYNESGY.
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How to monitor the impact of business
not only on the environment - ESG for companies

Ondrej Veselovsky
CRIF — Czech Credit Bureau, a. s.

How to monitor the impact of business not only on the environment - ESG for companies
CRIF's SYNESGY platform allows companies to collect and share important environmental
impact data for free. The main indicators include e.g., energy consumption and energy
efficiency, carbon footprint showing the amount of greenhouse gas emissions emitted,
water footprint, waste footprint, ability to recycle, assessment of the sustainability of
activities using the EU taxonomy (i.e., the ability to comply with the 6 environmental
protection objectives, while not causing significant damage to it - Do Not Significant
Harm) and many other new concepts.

Not only the direct impacts of one’s own activity, but especially information about the
approach of supply chains will be what will determine the ability of companies to positively
influence the impacts on their surroundings. A system of guided questions including help,
logical control, the ability to attach documents, automatically address your business
partners, regular updates, compliance with existing European legal requirements,
availability in more than 15 languages and especially the ability to obtain an ESG score are
the main features of the SYNESGY global digital platform.




Pésky do Skoly - déti mohou ménit své mésto

Mgr. Blanka KlimeSovd

Pesky méstem, z. s.

Podobné jako se zdrava feka pozna podle toho, Ze v ni plavou pstruzi, tak zdravé mésto,
pozname podle toho, Ze v ném potkdvame na ulicich déti. Zdrava mésta a obce vytvareji
takové podminky, aby se v nich déti mohly pohybovat samostatné, pésky na kole ¢i
kolobézce. Zaroven plati, Ze ¢im vice se déti budou dopravovat do Skol aktivné, tim zdravéjsi
budou nase mésta a obce. Kampan Pésky do Skoly nabizi moznost pfipomenout, ze podobu
nasich sidel ovliviiuje kazdy z nas napriklad kazdodenni volbou zplsobu dopravy.

Vyzva Pésky do Skoly seznamuje zaky, rodice a pedagogy s vyhodami pési dopravy a formou
osobniho prozitku jim ukazuje, jak mohou jednoduse prospét svému zdravi a Zivotnimu
prostfedi mésta - jen tim, Ze zméni zplsob dopravovani do Skoly. Aktivni doprava déti
do Skoly a Skolky napomdha jejich rozvoji v oblasti dopravni vychovy, ale také pfi rozvoji
pohybowych schopnosti, zdravych Zivotnich navykd nebo socializaci. Je to viaki cesta, jak
bojovat s klimatickou krizi, a pfedevsim zajistit mensi dopravni chaos pred Skolami, a tim
i méné kazdodenniho stresu pro viechny.

Vyzva Pésky do Skoly se stala tradicni akci, ke které se pfipojuje ¢im dél tim vice skol napfic
Ceskou republikou. 0d jednodennich happeningl se posunula k celoskolnim projektdimi na
nékolik tydn(. Ziskala zastitu Ministerstva skolstvi, mladeze a télovychovy i Ministerstva
dopravy, podporu vsech krajskych mést a tési se oblibé pedagogti i rodicd

Prispévek predstavi, jak se Skoly nebo obce mohou k vyzvé Pésky do Skoly pFipojit. Zaméri

projektu pro dopravni i environmentdlni vychovu ve Skoldch i pro udrZitelny rozvoj sidel.
Nabidne konkrétni pfiklady dobré praxe pro aktivity v pribéhu kampané. Soucdsti bude
i predstaveni konceptu Skolni ulice, jako dopravniho opatfeni pro zvySeni bezpecnosti déti
a podporu aktivni dopravy.




Walk to School - Children can change their city

Mgr. Blanka KlimeSovd

Walk the City, reg. assoc.

Just as a healthy river can be recognized by the trout swimming in it, so a healthy city
can be recognized by the children on the streets. Healthy cities and towns create such
conditions that children can move around independently, on foot, on bicycles or scooters.
At the same time, the more children actively travel to school, the healthier our cities and
towns will be. The Walk to School campaign offers an opportunity to remind us, that each
of us influences the shape of our settlements, for example, by choosing our daily mode
of transport. The Walk to School challenge introduces students, parents, and educators
to the benefits of walking and shows them via a personal experience how they can simply
benefit their health and the city’s environment - just by changing the way they get to
school.

Active transportation of children to school and nursery helps their development in the
field of traffic education, but also in the development of movement skills, healthy lifestyle
habits or socialization. However, it is also a way to fight the climate crisis, and above all
to ensure less traffic chaos in front of schools, and thus less daily stress for everyone. The
Walk to School challenge has become a traditional event, which is being joined by more
and more schools across the Czech Republic. It moved from one-day happenings to school-
wide projects lasting several weeks. It received the patronage of the Ministry of Education,
Youth and Sports and the Ministry of Transport, the support of all regional cities and is
popular with teachers and parents

This contribution will present how schools or municipalities can join the Walk to School
challenge. It will focus on the benefits that an active journey to school brings to children
and the city and will present the contribution of the project to transport and environmental
education in schools as well as to the sustainable development of settlements. It will offer
specific examples of good practice for activities during the campaign. It will also include
the presentation of the school street concept as a traffic measure to increase the safety of
children and support active transport.
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EU Taxonomie a hodnoceni udrzitelnosti investic
v podminkach verejnych rozpoctii

Mgr. Bc. Richard Jurik

Ministerstvo Zivotniho prostredi

Klasifikacni systémy (taxonomie), tedy schopnost pojmenovdvat a vymezovat jevy, patfi
k pilifim nasi civilizace od botaniky po priimyslovou standardizaci, od katastru nemovitosti
po statistiku vSech moznych velicin vcetné téch spolecenskych. Zaroven plati, Ze co jsme
schopni pojmenovat a piipadné i zméFit — tim se zabyvame. S narlstajicimi spolecenskymi
vyzvami bylo jen otdzkou casu, kdy vznikne potfeba vytvoFit ucelenou klasifikaci pro
hodnoceniinvestic z environmentdlniho, socidlniho a Sirsiho spolecenského dopadu.

Taxonomie EU pro udrZitelné investice sice zapocala svou existenci primarné jako ndstroj
pro transparentnost na financnim trhu, jeji vliv i na vefejnou sféru je vsak jiz dnes zfejmy.
Uvodni prezentaci zaméfenou na predstaveni filosofie taxonomie a moznosti vyuziti
v rdmci vefejnych rozpoctl a vefejné sprdvy ddle rozvede ndslednd panelova diskuze.
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EU Taxonomy and assessment of investment sustainability in terms of
public budgets

Mgr. Bc. Richard Jurik

Ministry of the Environment

Classification systems (taxonomy), i.e., the ability to name and define phenomena, belong
to the pillars of our civilization, from botany toindustrial standardization, from real estate
cadastre to statistics of all possible quantities, including social ones. At the same time,
what we are able to name and possibly measure is what we deal with. With increasing
social challenges, it was only a matter of time before the need to create a comprehensive
classification for evaluating investments from environmental, social and broader societal
impact arose.

Although the EU taxonomy for sustainable investments began its existence primarily as
a toolfortransparency on the financial market, itsinfluence on the public sphereis already
evident today. The introductory presentation focused on introducing the philosophy
of taxonomy and the possibility of use within public budgets and public administration
will be further elaborated by a subsequent panel discussion.



Vzdélavani k odpovédné spotrebé - od teorie pres pedagogiku k praxi

RNDr. Jana Dlouhd a kol.”

Centrum pro otdzky Zivotniho prostredi, UK
Projekt: TL01000117 Odpovédna spotfeba - podklady pro vzdélavani k udrzitelnému zivotnimu stylu

Prispévek shrne vysledky tFiletého projektu aplikovaného vyzkumu (TACR Eta), ktery
byl realizovdn ve spoluprdci tfi instituci: projekt vedla instituce zabyvajici se vyzkumem
spotfebniho chovdni (Centrum pro otdzky Zivotniho prostfedi Univerzity Karlovy),
ddle byla zapojena pedagogickd fakulta (UJEP), a ekovychovnd organizace vyuzivajici
teoretické poznatky v praxi (nevlddni organizace Tereza, z.4.). Vznikl tak velmi uceleny
program pro vyuku tématu odpovédné spotfeby na Skolach vsech stupn(, ktery vychazi
z poznatk( o environmentdlnich souvislostech spotfeby, a je soucasné zalozen na novych
pedagogickych ptistupech ve vzdélavani pro udrzitelny rozvoj - z tohoto hlediska byl téz
pilotné ovéren (byt s obtizemi v dobé COVIDu). VSechny metodické a odborné podklady
pro ucitele jsou shrnuty na strankdch odpovednaspotreba.cz/ a jsou tak volné dostupné
Siroké pedagogické verejnosti. Ve vyzkumné ¢asti autori analyzovali pristupy ke vzdélavani
v oblasti odpovédné spotreby, predevsim koncept transformativniho uceni, o kterém
se hovofi v souvislosti s potfebnou zménou vzorcl mysleni a chovani (vysledky jsou
publikovany otevienou formou ¢esky v casopise Envigogika a ddle zahrani¢nich médiich).
Spolus Portdlem odpovédné spotfebyvramci Enviwiki, kteryje pravidelné rozsifovan o texty
k riznym spotfebnim zvyklostem & vyrobkim, jeZ autofi vytvareji spolu s vysokoskolskymi
studenty, jde o velmi komplexni soubor materidl(l pokryvajici téma z hlediska rliznych
pristupd (a relevantnich aktérd, ktefi je uplatiuji). VSechny tyto materidly mohou byt
navodem, jak rozvijet znalosti a kompetence pro napliovani Cile udrzitelného rozvoje
€. 12, a to v metodickém ramci vytvofeném UNESCO v r. 2017.

* Jana Dlouhd, Simona Neprasovd, Roman Kroufek, Iveta Sindeldrovd, Jifi Dlouhy a dalsi

Literatura (vysledky projektu)

¢ Dlouhd, J., Kroufek, R., Neprasovd, S., Jancafikovd, K. (2021). Methodology of the Education for
Responsible Consumption and Lifestyle. Certified by MoE as: MZP/2021/320/476. Charles University
Environment Centre, ISBN: 978-80-87076-28-6. Online available at http://odpovednaspotreba.cz/
metodika/.

* Dlouhd, J., Kapitul¢inova, D., Sindeldfova, I., Kafkovd, D., Dlouhy, J. (2021) Odborné podklady
k odpovédné spottebé. Centrum pro otdzky Zivotniho prostfedi UK, ISBN: 978-80-87076-27-9. Online
dostupné na http://odpovednaspotreba.cz/odborne-podklady/

* Dlouhd, J., Henderson, L., Kroufek, R., Jancafikovd, K., & NepraSovd, S. (2021). Vzdélani k
udrzitelné spotfebé a Zivotnimu stylu-cile a vystupy. Envigogika, 16(1). DOI: https://doi.
0rg/10.14712/18023061.619
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Education for responsible consumption - combining knowledge
on consumer behaviour, pedagogical theories, and practice

RNDr. Jana Dlouhd, Ph.D. et al.”

Charles University Environment Centre
Project: TL01000117 Responsible consumption — materials for education for sustainable lifestyle

The presentation summarizes the results of a three-year applied research project (TA CR
Eta), which was implemented in cooperation of three institutions: the project was led by an
institution engaged in consumption behaviour research (Charles University Environment
Centre), the educational institution (Faculty of Education, UJEP), and an environmental
education organisation using theoretical knowledge in practice (NGO Tereza, z.d.).
This cooperation resulted in a very comprehensive educational programme addressing
responsible consumption in schools at all levels, where the knowledge base consists of
(mainly) environmental aspects of consumption and the pedagogical framework is based
on the new approaches in education for sustainable development - from this point of view
the program has also been piloted in the Eco-school network (albeit with difficulties at
the time of COVID). All this information and the methodological material for teachers
is summarised on the website odpovednaspotreba.cz/ and is thus freely available to all
educators with interest in the theme. In the research part, the authors analysed the
educational approaches relevant for the field of responsible consumption, especially the
concept of transformative learning, which is discussed in the context of the necessary
change in thinking and behaviour patterns (the results are published openly in Czech in
the journal Envigogika and also in foreign media). Together with the Enviwiki Responsible
Consumption Portal, which is regularly expanded with texts on different consumption
patterns or products created together with university students, thisis a very comprehensive
set of materials covering the topic from the point of view of different approaches (and
the relevant actors who apply them). All these materials can provide guidance on how to
develop knowledge and competences for the implementation of the SDG 12, within the
methodological framework developed by UNESCO in 2017.

Dlouhd, J., Henderson, L., Kroufek, R., Jancafikovd, K., & Neprasovd, S. (2020). Udrzitelnd spotfeba
a Zivotni styl jako vzdéldvaci téma: Jaké vzdélavaci cile si stanovit, kdyz chceme predjimat spolecenské
zmény? (Sustainable Consumption and Lifestyle as a theme in education. What educational
goals do we set when we want to anticipate social change?) Envigogika, 15(1). DOI: https://doi.
0rg/10.14712/18023061.608

Dlouhd, J., Heras, R., Mula, I., Salgado, F. P., & Henderson, L. (2019). Competences to Address SDGs
in Higher Education—A Reflection on the Equilibrium between Systemic and Personal Approaches to
Achieve Transformative Action. Sustainability, 11(13), 3664, https://doi.org/10.3390/su11133664
Henderson, L., Dlouhd, J. (2021). Mysleni budoucnosti a potfebnost transformativniho pfistupu ve
vzdélavani. Envigogika, 16(1). DOI: 10.14712/18023061.621
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Odpovédna spotreba v Zivoté spotrebitele

Ing. Iveta SindeldFovd
Ekonomickd fakulta, Jihoceskd univerzita v Ceskych Budéjovicich

V rdmci t¥iletého projektu aplikovaného vyizkumu TA CR Eta zaméFeného na Odpovédnou
spotfebu vznikla metodika a praktické materidly pro ucitele zamétujici se na odpovédnou
spotfebuvcelémspektruoblasti. Oblastmispotfebysnejvétsimdopadem nazivotniprostredi
jsou: potraviny (zemédélstvi), bydleni (vystavba), a mobilita (doprava). Vyznamnou
ekologickou stopu md ale také zbozi denni spotfeby, mezi které se pocitd napriklad
elektronika, obleceni, obuv, kosmetika, nabytek a vyrobky z papiru. Z environmentdlniho
pohledu jsou tyto vyrobky vyznamné tim, Ze jsou pouzivany denné, utvareji tak nas
kazdodenni Zivotni styl, a soucasné nékteré z nich jsou vyrobeny ze vzacnych zdroj(, nebo
pri pouziti latek toxickych pro Zivotni prostredi. V prezentaci uvddim pristupy k uvédomélé
spotfebé z pohledu rozhodovacich procest spottebitele v jeho bézném Zivoté, jako je
nakup potravin, spotfebniho zbozi, ndkup oblecent, vybér zpisobu dopravy a bydleni. Tyto
a dals$i maji dopady na vnéjsi prostfedi, ale i kvalitu Zivota, které clovék svym vybérem
primo ovliviiuje. Napf. vliv sektoru vystavby budov na vznik emisi, stavebnich odpad( a na
spotfebu energie béhem vystavby a uzivani staveb je vyrazny. Bydleni spotfebuje priblizné
40 % veskeré energie (klimatizace, osvétleni, ohfev vody), ma 30 % podil na produkci CO,
a vytvari 40 % odpadi. Nejvice energie, odpadi a CO, vznika pfi vystavbhé a samotném
provozu stavebnich objektd 1.

Odpovédny nakup potravin zohlednuje faktory lokalnosti a nutnosti prepravy potravin.
Dilezitoujetzv. ekonomicka lokalizace, kterdje cilenou moralni, legislativnia ekonomickou
podporou mistné vlastnénym podnikdm, které vyuzivaji mistni zdroje, zaméstnavaji
mistn{ lidi a slouzi pfedevsim mistnim trhiim“.2 U spotfebniho zboZi je kladen dlraz na
Zivotnost spotrfebicd, dostupnost nahradnich dild a princip cirkularity. Z pohledu dopravy
je dlezitd udrzitelnd mobilita obyvatel, kterd vyuziva sdilenost dopravnich prostredkd
a vybér dopravniho prostfedku s nizkymi emisemi. Pfi rozhodovani o bydlenf je dileZity
vybér prirodnich materidl(i a nizké energetické narocnosti budov.

Zdroj/pouzitd literatura:
Dlouhd, J., Kapituléinova, D., Sindelatovd, I., Kafkovd, D., Dlouhy, J. (2021) Odborné podklady
k odpovédné spotfebé. Centrum pro otdzky Zivotniho prostredi UK, ISBN: 978-80-87076-27-9.
Online dostupné na http://odpovednaspotreba.cz/odborne-podklady/

Cislo projektu: TL01000117 Odpovédna spotfeba - podklady pro vzdélavani k udrZitelnému
Zivotnimu stylu

1 Hdjek, P. 2005: Udrzitelnd vystavba budov - vychodiska a principy. In. Sbornik z konference Pasivni
domy-Passivhduser 2005. Centrum pasivniho domu, Brno, s. 8-14.
2 Hines, C. (2000): Localization - a global manifesto. London: Earthscan
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Responsible and sustainable consumption
in every-day life of consumers

Ing. Iveta SindeldFovd
South Bohemia University, Faculty of Economics

Project number: TL01000117. Responsible consumption — materials for sustainable lifestyle education
Keywords: responsible consumption, sustainability in every-day life, economic localization

The presentation summarizes the results of a three-year applied research project (TA CR Eta),
which was focused on the topic of responsible consumption. The aim of the project was to prepare
a methodology, as well as practical materials for teachers focused on responsible consumption in
the entire spectrum of areas. The areas of consumption with the greatest impact on the environment
are: food (agriculture), housing (construction), and mobility (transportation). For example, thereis
significantinfluence of the building construction sector on the generation of emissions, construction
waste and energy consumption. A construction industry consumes approximately 40% of all energy
(in the form of air conditioning, lighting, water heating), accounts for 30% of CO, production and
generates 40% of the waste. Most energy, waste and CO, are generated during the construction
and operation of buildings®. Therefore, the considerate choose of natural materials and low energy
consumption of buildings is important when deciding on housing.
However, daily consumption also has a significant ecological footprint, including, for example,
electronics, clothing, footwear, cosmetics, furniture and paper products. From an environmental
point of view, these products are very important, because they are used daily, thus shaping our daily
lifestyle, and at the same time some of them are made from scarce resources or using substances,
which are might be toxicto the environment. Inthe presentation, Iintroduce approaches to conscious
and responsible consumption from the point of view of the consumer’s decision-making processes in
his everyday life, such as grocery shopping, consumer goods, buying clothes, using transportation
device and housing. These all have an impact on the external environment, but also on the quality
of life, which a consumer directly affects with his every-day choices. Sustainable and responsible
grocery shopping takes into account the factors of locality and the need of the transportation. What
is important is the so-called “economic localization”, which is specified as moral, legislative and
economic support for locally owned businesses that use local resources, employ local people and
serve above all local markets”?. In the case of consumer goods, the emphasis is placed on the lifespan
of appliances, the availability of spare parts and the principle of circularity. From the point of view
of the transportation, the sustainable mobility of the population is becoming very crucial. There
should be emphasis on the use of shared means of transport and as well as choice of low emissions
means of transport.

Sources: Dlouhd, J., Kroufek, R., Neprasovd, S., Jancaiikovd, K. (2021). Methodology of the Education
for Responsible Consumption and Lifestyle. Certified by MoE as: MZP/2021/320/476. Charles
University Environment Centre, ISBN: 978-80-87076-28-6. Online available at http://
odpovednaspotreba.cz/metodika/.

Dlouhd, J., Kapitul&inova, D., Sindeldfovd, I., Kafkovd, D., Dlouhy, J. (2021) Comprehensive
materials on responsible consumption. UK Center for Environmental Issues, ISBN: 978-80-
87076-27-9. Available online at http://odpovednaspotreba.cz/odborne-podklady/

1 Hdjek, P. 2005: Udrzitelnd vystavba budov - vychodiska a principy. In. Sbornik z konference Pasivni
domy-Passivhduser 2005. Centrum pasivniho domu, Brno, s. 8-14.
2 Hines, C. (2000): Localization - a global manifesto. London: Earthscan
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Cirkularni metabolismus v ceskych houbarskych ekonomikach

Mgr. Lukds Senft
doc. Mgr. Tereza Stdckelovd, Ph.D.
Mgr. Katefina Koldrovd, PhD.

Sociologicky tstav AV CR, v. v. i.

Na zakladé antropologického vyzkumu predstavime houbafeni a péstovdni hub jako
podnétnou soucdst Ceské cirkuldrni ekonomiky a jako inspirativni model pro aplikaci
obé&hového hospodafeni do produkce potravin. Shéru hub se v Cesku vénuje 65 % eskych
domdcnosti (Ministerstvo zemédélstvi, 2020) a téméF 40 % obyvatel se povazuje za
nadsené houbafe (SANEP 2017). V prdméru lidé z lesG odnesou 30 tisic tun hub rocné,
pricemz hodnota takto sesbiranych hub se ve finan¢nim vyjadfeni odhaduje na ctyfi
miliardy korun. Soucdsti ¢eské ekonomiky jsou rovnéz podniky péstujici houby, které
dodavaji své produkty jednotlivem, obchoddm i luxusnim restauracim. V poslednich
letech se tyto podniky pokousejitransformovat péstebnipostupy smérem k vétsi ekologické
udrzitelnosti. S vyuzitim vlastnich etnografickych dat ukazujeme, ze shéracstvii péstovani
hub mnohdy integruji principy cirkuldrni ekonomiky a jsou formovany specifickou etikou,
kterd se napojuje na holistické modely ekosystémd. Predstavime tyto ¢innosti s dlirazem
na jejich prdmyslovou symbiozu, kdy se odpady z jinych oblasti vyuzivaji jako zdroje v rdmci
houbatského hospodareni; zaméfime se na ekodesign produktl houbatskych péstiren,
vnichZ je vyrobni procedura zalozena na udrzitelném vyuzivani zdroji a opétovném
zapojeni odpadniho materidlu do ekosystémového obéhu; v neposledni fadé analyzujeme
to, jak se ve sbéracstvi a péstebnich podnicich vyuzivaji principy biomimetiky, kdyz se
ekologie hub vyuZzivaji jako modelova feseni pro lidskou produkci potravin.




Circular Metabolisim in Czech Mushroom Economies

Mgr. Lukds Senft
doc. Mgr. Tereza Stéckelovd, Ph.D.
Mgr. Katefina Koldrovd, PhD.

Institute of Sociology of the Academy of Sciences of the Czech Rep., v. v. i.

Based on anthropological research, we will present mushroom picking and mushroom
cultivation as a stimulating part of the Czech Circular Economy and as an inspiring model
for the application of Circular Economy in food production. 65% of Czech households
collect mushrooms in the Czech Republic (Ministry of Agriculture, 2020) and almost 40%
of the population consider themselves enthusiastic mushroom pickers (SANEP 2017). On
average, people take 30,000 tons of mushrooms from the forests per year, and the value of
the mushrooms collected in this way is estimated at four billion crowns in financial terms.
Companies growing mushrooms that supply their products to individuals, shops and luxury
restaurants are also part of the Czech economy. In recent years, these businesses have
been trying to transform growing practices towards greater environmental sustainability.

Using our own ethnographic data, we show that mushroom picking and cultivation often
integrate the principles of the Circular Economy and are shaped by specific ethics that
connect to holistic models of ecosystems. We will present these activities with an emphasis
on their industrial symbiosis, where waste from other areas are used as resources within
mushroom farming; we will focus on the eco-design of mushroom farm products, in
which the production procedure is based on the sustainable use of resources and the re-
engagement of waste material in the ecosystem cycle; last but not least, we analyse how
the principles of biomimetics are used in foraging and growing businesses when fungal
ecology is used as a model solution for human food production.




Spotrebitelé uprednostni Setrné sluzby, maji-li spravné informace
o jejich environmentalnim profilu

Mgr. Markéta Braun Kohlovd, PhD.,
Mgr. Jan Urban, PhD.

Univerzita Karlova, Centrum pro otdzky Zivotniho prostredi

Mnoho podnikatelskych odvétvi md negativni dopady na Zivotni prostfedi; typickym
prikladem je méstskd logistika. Prestoze zastupci internetovych obchod(i a dopravnich
firem hledajf cesty, jak svilj byznys ozelenit, jsou skepticti k tomu, Ze by zdkaznici o Setrnou
dopravu stdli nebo byli dokonce ochotni ji néco obétovat. Moznym ddvodem jejich skepse
je, e dosud chybély spolehlivé poznatky o tom, jak Cesi a Cesky ve swjch rozhodnutich
zohlednuji environmentdlni profil spotfebnich alternativ.

S cilem zaplnit tuto mezeru v poznani a povzbudit firmy v hleddni Setrnych feseni
v méstské logistice jsme provedli fadu experimentdlnich studii, jednu na reprezentativnim
vzorku dospélé populace ceskych mést (N=2020). V experimentech jsme zkoumali, jak
informace o mnozstvi emisi CO, produkovanych konkrétnim dopravnim prostfedkem spolu
s environmentdlni motivaci spottebitele ovliviiuje jeho volbu dopravy zbozi zinternetového
obchodu.

Zjistili jsme, Ze lidé davaji vétSinou prednost dopravé s nizsim mnozstvim emisi CO, a Ze
lidé motivovani chranit Zivotni prostredi daleko castéji voli Setrné zpisoby doruceni nez
lidé bez pro-environmentdlni motivace. Navic se potvrdilo, Ze vy$si pro-environmentalni
motivace lidi dokaze kompenzovat negativni efekt, ktery ma na rozhodovani vsech lidi
vyssi cena a delsi doba doruceni. Jednoduse feceno, lidé motivovani chranit Zivotni
prostfedi jsou ochotni zaplatit vice a pockat déle, bude-li doruceni jejich zboZi z obchodu
Setrnéjsi k Zivotnimu prostredi.

Nade vysledky ukazuji, ze znaceni dopravnich sluzeb emisemi CO, mdze byt Gcinnym
nastrojem, jak vyuZzit existujici pro-environmentalni motivaci lidi k rozsifeni nabidky
Setrnych vyrobkd a sluzeb, aniz by to mélo negativni vliv na hospodafeni dopravnich
firem. Abychom v tomto dsili firmy podpofili, vytvofili jsme jednoduchou webovou aplikaci
k predikci zajmu spotfebitel(i o environmentdlné Setrné dopravni sluzby (www.zelogic.cz).

Vznik vysled[q'i prezentovanych v tomto piispévku podpofila Technologickd agentura CR
v programu ETA.
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Consumers will prefer green services if they have the right information
about their environmental profile

Mgr. Markéta Braun Kohlovd, PhD.,
Mgr. Jan Urban, PhD.

Charles University Environment Centre

Many business sectors have negative impacts on the environment; a typical example is
urban logistics. Although representatives of on-line stores and transport companies are
looking for ways to make their business greener, they are sceptical that customers would
care about or even be willing to make sacrifices for eco-friendly transport. A possible
reason for their scepticism is that until now there has been a lack of reliable knowledge
about how Czechs take the environmental profile of consumption alternativesinto account
in their decisions.

With the aim of filling in this gap in our knowledge and encouraging companies to search
for eco-friendly solutions in urban logistics, we conducted a series of experimental
studies, one on a representative sample of the adult population of Czech cities (N=2020).
In the experiments, we investigated how information about the amount of co, emissions
produced by a specific means of transport, together with the environmental motivation of
the consumer, influences his choice of transporting goods from an on-line shop. We found
that people generally prefer transport with lower CO, emissions and that people motivated
to protect the environment are far more likely to choose environmentally friendly delivery
methods than people without a pro-environmental motivation. In addition, it has been
confirmed that people’s higher pro-environmental motivation can compensate for the
negative effect that a higher price and a longer delivery time have on the decisions of
all people. Simply put, people motivated to protect the environment are willing to pay
more and wait longer if the delivery of their goods from the shop is more environmentally
friendly.

Our results show that labelling transport services with CO, emissions can be an effective
tool to use people’s existing pro-environmental motivation to expand the offer of
environmentally friendly products and services without having a negative impact on the
economy of transport companies. To support companies in this effort, we created a simple
web application to predict consumerinterestin environmentally friendly transport services
(www.zelogic.cz). The creation of the results presented in this paper was supported by the
Technological Agency of the Czech Republicin the ETA Programme.
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Detekce zmén tvaru a povrchu skladky TKO pomoci dat leteckého
laserového skenovani

Ing.0Olga Brovkina CSc, Ing. Lukds Fajmon
Ustav vyzkumu globdlni zmény AV CR, v.v.i., Bélidla 4a, 60300 Brno

Sledovdni povrchovych zmén skladek tuhého komundlniho odpadu (TKO) je nezbytné pro
udrzitelné planovani v fizeni sklddek. LiDAR je velmi G¢inny pfistroj pfi zjistovdni zmén
nadmofiské vysky riznych pfirodnich a antropogennich objekt(. Vysoka presnost a snadna
a to pro relativné velké oblasti (letecky) nebo v malych cilenych misich (bezpilotnimi
prostfedky).

Data z leteckého laserového skenovdni (FLIS, https://olc.czechglobe.cz/) pro tfi
skladky TKO v Jihomoravském kraji byla ziskana v cervnu 2021, opakované pofizeni dat
probéhlo v prosinci 2021. Analyza detekce zmén byla provedena v GIS prostfedi pomoci
normalizovanych digitdlnich modell povrchu vypoctenych ze dvou datovych sad mracna
bodd. Vysledek analyzy zmén v obdobi 6 mésicli obsahoval pozitivni i negativni pixelové

hodnoty demonstrujici ¢asti sklddky s rostoucim uklddanim odpadu a ¢asti skladky, kde
doslo k sesedani télesa skladky.

Metodu detekce zmén lze pouzit pro analyzu aktudlniho objemu odpadu a zbyvajiciho
volného objemu pro konkrétni sklddku.


https://olc.czechglobe.cz/
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Detection of shape and surface changes of a municipal solid waste
landfill from airborne laser scanning data

Olga Brovkina (Sc, Lukds Fajmon
Global Change Research Institute CAS, Bélidla 4a, 60300 Brno

Monitoring of shape and surface changes in waste site is required for sustainable planning
in the management of landfills. LiDAR is very effective in detecting changes in elevation
of various natural and anthropogenic objects. The high accuracy and easy interpretation
of LiDAR data make it a powerful tool for mapping vertical structure across relatively large
areas (airborne) orin small focused missions (unmanned aircraft).

Airborne laser scanning data (FLIS, https://olc.czechglobe.cz/) have been acquired for
three municipal solid waste landfills in South-Moravian region in June 2021. Repeated
data acquisition took place in December 2021. Change detection analysis was performed in
GIS environment using normalized digital surface models calculated from two lidar point
cloud data sets. The result of the analysis of changes over a period of 6 months contained
both positive and negative pixel values demonstrating landfill parts with increasing waste
deposition and landfill parts with waste subsidence.

The change detection method can be used for the analysis of waste volume and remaining
waste volume for the specific landfill.


https://olc.czechglobe.cz/

Projekt rozvojové spoluprace CGS “Gruzie 2021” - geohazardy v oblasti
Kazbegi

Ing. Martin Dostalik, Ing. Jan Novotny, (Sc., Mgr. Jan Jelének, Mgr. Lucie Kouckd,
Ing. Petr Kycl, Mgr. Martin Kyhos, Mgr. Vit Baldik

Ceskd geologickd sluzba

(islo a nazev projektu: UNDPIRH-202005-CFP04 Metodika pro hodnocent tizem z hlediska nebezpe&i
privalovych proud(i pomociinovativnich technologif

Projekt byl podpoten Svéfeneckym fonde Czech-UNDP Partnership for SDGs - Challenge Fund
a na jeho fedenf se podileli odbornici CGS na inzenyrskou geologii spolu s experty na délkovy
priizkum zemé. Partnerem byla gruzinskd Narodni agentura pro Zivotni prostfedi (NEA), kterd
zodpovida za monitorovani, hodnoceni a mapovani geologickych nebezpedi v Gruzii.

Cilem bylo pfispét k eliminaci nebezpeci spojeného s velmi ¢astymi katastrofickymi svahovymi
pohyby odborné nazyvanymi pfivalové proudy, které zpdsobuji vazné socidlné-ekonomické
Skody spojené i se ztratami lidskych Zivotech zejména v horskych oblastech Gruzie.
Geodynamickym pfirodnim procesiim se dd jen velmi tézko zabrdnit, je vSak mozné zmirnit
jejich ndsledky aby nedochdzelo ke katastrofam a ztrdtam. A to hlavné efektivnim Gzemnim
pladnovanim s kvalitnimi inzenyrsko-geologickymi podklady. Tradi¢ni systém fizenf rizik v Gruzii
spociva v feseni nasledkd pfirodnich katastrof a vyZaduje znacné ndklady na obnovu. Vysledky
této spoluprdce prispivaji ke zlepSeni Gzemniho planovdni, coZ povede ke sniZeni sanacnich
nakladd. Tato modelovd studie ma ambici slouzit jako vzor pro ostatni vysokohorské regiony
Gruzie. Cilem spoluprdce bylo vyvinout metodiku hodnoceni geologickych rizikaimplementovat
jido aktivit organizace NEA. Terénni prace a vyzkum probihalv okoli hory Kazbek, které je zndmé
Castou frekvenci katastrofickych pfivalovych proudi ohroZujicich strategickou infrastrukturu.
Toto lzemi ohrozuji i dal$i geodynamické procesy, jako: riizné typy svahovych deformaci,
zéplavy nebo laviny, eroze ficnich bfeh atd. Tento relativné mlady pétitisicovy vulkan na
severni hranici Gruzie a Ruska pokryvaji nestabilni ledovce. Nékteré z tragickych privalovych
proud(l napf. z let 2002 a 2014 byly vyvolany utrzenim horského ledovce. Klimatické zmény maji
v téchto ledovcovych oblastech vyznamny vliv na zvySovani rizik spojenych s geodynamickymi
procesy. Kromé teoretickych a terénnich workshop(i se experttim CGS podafilo v rémci dvou
expedic zdokumentovat nékolik tézko dostupnych vysokohorskych oblasti v regionu Kazbegi.

1. série map hlavnich geologickych hazard(i oblasti Kazbegi

2. interaktivni webovy ndstroj Flow2020, ktery pomdaha pfi hodnoceni geologickych hazardd
3. spolecnd ¢esko-gruzinskd védecka publikace

4. série teoretickych a terénnich workshopd, pro preddni know-how v oblasti geologickych
hazard

Na dspésnou spoluprdci bychom radi navazali a pro rok 2023 pfipravujeme novy projekt,
rozvijejici problematiku geologickych hazard(i v oblasti Chevsuretie ve vychodni Gruzii.




CGS development cooperation project ,,Georgia 2021" - geohazards
in the Kazbegi area

Ing. Martin Dostalik, Ing. Jan Novotny, (Sc., Mgr. Jan Jelének, Mgr. Lucie Kouckd,
Ing. Petr Kycl, Mgr. Martin Kyhos, Mgr. Vit Baldik

(zech Geological Service

Project number and Title: UNDPIRH-202005-CFP04 - Methodology for the assessment of the territory
from the point of view of the danger of torrential currents using innovative technologies

The project was supported by the Czech-UNDP Partnership for SDGs - Challenge Fund, and CGS
experts in engineering geology together with remote sensing experts which participated in its
solution. The partner was Georgia‘s National Environment Agency (NEA), which is responsible
for monitoring, assessingand mapping geological hazards in Georgia. The aim was to contribute
to the elimination of the danger associated with very frequent catastrophic slope movements,
professionally called torrential currents, which cause serious socio-economic damage
associated with the loss of human lives, especially in the mountainous regions of Georgia.

It is very difficult to prevent geodynamic natural processes, but it is possible to mitigate
their consequences so that disasters and losses do not occur, mainly through effective spatial
planning with high-quality engineering and geological data. The traditional risk management
system in Georgia consists of dealing with the consequences of natural disasters and requires
significant recovery costs. The results of this cooperation contribute to the improvement of
spatial planning, which will lead to a reduction of rehabilitation costs. This model study has the
ambition to serve as a model for other high mountainous regions of Georgia.

The aim of the cooperation was to develop a geological risk assessment methodology and
implement it in the activities of the NEA organisation. Field work and research took place
in the vicinity of Mount Kazbek, which is known for its regular frequency of catastrophic
torrential currents threatening strategic infrastructure. This territory is also threatened
by other geodynamic processes, such as: various types of slope deformations, floods or
avalanches, erosion of riverbanks, etc. This relatively young five-thousand-year-old volcano
on the northern border of Georgia and Russia is covered by unstable glaciers. Some of the
tragic torrential currents, for example in 2002 and 2014, were caused by the breaking off of a
mountain glacier. In these glacial regions, climate change has a significant effect on increasing
the risks associated with geodynamic processes. In addition to theoretical and field workshops,
CGS experts managed to document several hard-to-reach high mountain areas in the Kazbegi
region within the framework of two expeditions.

The most significant results of the project are in particular: 1. Series of maps of the main
geological hazards of the Kazbegi region 2. Flow2020 interactive web tool to assistin geological
hazard assessment 3. Joint Czech-Georgian scientific publication. 4. Series of theoretical and
field workshops, for the transfer of know-how in the field of geological hazards. We would like
to buildup on and further progress on this successful cooperation, therefore we are preparing
a new project for 2023, developing the issue of geological hazards in the area of Chevsuretia in

eastern Georgia.




Katalog opatreni efektivniho hospodareni se srazkovou vodou na
rozvojovych plochach urbanizovanych uzemi

Tomds Hejduk?, Jan Kopp?, Stépdn Marval?, Jifi JeZek!, Radek Roub?, Ludék Bures®, Filip Urban*
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(islo a nazev projektu: $S03010080 - Interdisciplinarni pFistupy efektivniho hospodafeni se
srazkovou vodou na rozvojovych plochach urbanizovanych tizemiv ekonomickém, socialnim
a environmentalnim kontextu

Prioritni téma programu: resilience mést a obci vici dopadim krizovych situaci antropogenniho
i ptirodniho plvodu

Klicova slova: hospodareni s destovou vodou; odvodnéni mést; Gzemni planovani; udrzitelny rozvoj;
prizplsobeni se zméné klimatu.

Pro realizaci efektivnich opatfeni hospodareni se srazkovymi vodami (ddle HSV)
v urbanizovanych dzemich je nutnd aplikace multidisciplindrniho pfistupu. Je Zadouci
vytvorit podporu pro prosazovani efektivniho HSV na rozvojovych plochdach mést i obci
a zajistit implementaci pozadavk( HSV do Gizemné planovacich podkladd. Cilem pFispévku je
formou posteru prezentovat soubor opatfeni pro efektivni HSV. Soubor opatfenije organizovany
do katalogu podle kategorii rozvojovych ploch a typologicky rozliseny podle kategorii, do
kterych se opateni fadi: prvky HSV ((zemné-technickd feSeni s ohledem na geografické
podminky lokalit) a nastroje prosazovani (normativni/koncepéni/kooperaéni a organizacni
/ekonomické/etické a marketingové). Prezentace v katalogu je vénovdna technickym,
ekonomickym a environmentdlnim parametrim opatfeni a vzorovym pfikladim realizace,
v€. vzorové vykresové dokumentace a schematizace. Pozornost je soustfedéna rovnéz na tzv.
systémy kombinaci opatfeni (transformaéni, akumulaéni, vsakovaci), kterd je v fadé piipad
opomijena a nedochazi tak k moznému multifunkénimu vyuZiti srdzkovych vod.

Prostfednictvim posteru je pfedstavena zvolend struktura katalogu opatfeni a zdrojové
dokumenty, které byly vyuZity pro zpracovani polozek katalogu, definici parametrd - kritérif.
Z diivodu prehlednosti je katalog ¢lenén do tfi zakladnich casti katalogll - Katalog opatfeni
HSV na rozvojovych plochach / Katalog funkénich typl rozvojovych ploch / Katalog ndstrojl
prosazovani HSV na rozvojovych plochach.

Katalog je prioritné uréen pracovnik(im vefejné spravy — odbory Zivotniho prostfedi a vodniho
hospodafstvi. Sirsi implementace katalogu v uZivatelské praxi bude podpofena dalsimi
pripravovanymi vysledky projektu, predevsim softwarovou aplikaci, odbornou knihou a také
modelovym zpracovdnim map navrhi opatfeni HSV v rdmci pilotnich lokalit. Pravé parametry
vhodnosti jednotlivych opatfeni, uvedené v katalogu, s ohledem na geografické podminky
lokality a zadané preferencni podminky uZivatele budou zdsadni soucasti softwarové aplikace,
umoznujici navrhovat koncepce HSV rozvojovych ploch.

PFispévek vznikl v rdmci projektu TA CR SS03010080 Interdisciplindrni p¥istupy efektivniho
hospodarenisesrazkovouvodounarozvojovych plochdch urbanizovanych tizemiv ekonomickém,
socidlnim a environmentdlnim kontextu.




Catalogue of measures for efficient management of rainwater
on developing areas of urbanized territories
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Project number and Title: SS03010080 - Interdisciplinary approaches to effective stormwater
management on developing areas of urbanized territories in an economic, social and
environmental context.

Priority theme of the Program: is the resilience of cities and municipalities to the effects of crisis
situations of anthropogenic and natural origin.

Keywords: Rainwater management; urban drainage; Spatial Planning; Sustainable Development;
adaptation to climate change.

The application of a multidisciplinary approach is necessary for the implementation of effective
Rainwater Management Measures (hereafter RMM) in urbanized areas. It is desirable to create
support for the promotion of effective RMM on the developing areas of cities and municipalities
and to ensure the implementation of RMM requirements in spatial planning documents. The
goal of the paper is to present a set of measures for effective RMM in the form of a poster. The
set of measures is organized into a catalogue according to the categories of development areas
and typologically differentiated according to the categories into which the measures fall into:
RMM elements (territorial-technical solutions with regard to the geographical conditions of
the localities) and enforcement tools (normative/conceptual/cooperative and organizational/
economic/ethical and marketing).
The presentation in the catalogue is dedicated to the technical, economic and environmental
parameters of the measure and sample examples of implementation, incl. sample drawing
documentation and schematics. Attention is also focused on the so-called systems of
a combination of measures (transformation, accumulation, infiltration), which is neglected
in many cases and thus the possible multifunctional use of rainwater does not occur. Via the
poster, the chosen structure of the catalogue of measures and the source documents that
were used for the processing of catalogue items and the definition of parameters - criteria
are presented. For the sake of clarity, the catalogue is divided into three basic parts of the
catalogues - Catalogue of RMM measures on development areas / Catalogue of functional
types of development areas / Catalogue of RMM enforcement tools on developing areas. The
catalogue is primarily intended for employees of the public administration - departments of
the environment and water management.
The widerimplementation of the catalogue in user practice will be supported by other prepared
project results, primarily a software application, a specialist book and also the model processing
of maps of RMM measure proposals within pilot locations. It is the suitability parameters of the
individual measures, listed in the catalogue, with regard to the geographical conditions of the
location and the entered preferential conditions of the user, that will be an essential part of the
software application, enabling the design of RMM development area concepts.

The paper was created as part of the TA CR project: SS03010080 - Inter-disciplinary approaches

to effective management of rainwater on developing areas of urbanized territories in an

economic, social and environmental context.
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Zmény krajinného pokryvu pomoci Land Cover Flows v Cesku
v letech 1990-2018

Ing. Ludék Hlousek, Bc. Katefina Hordkovd, Bc. Vendula Dastychovd

Ceskd informacni agentura Zivotniho prostredi

Analyza zmén krajinného pokryvu pomoci Land Cover Flows (LCF) umoziuje ziskat
informaci nejen o zméndch jednotlivych kategorii krajinného pokryvu, ale poskytuje
i informace o procesu, ktery v krajiné v jednotlivych casovych Usecich probihal.
Metodicky koncept LCF vychdzi ze zménovych vrstev CORINE Land Cover, které obsahuji
44 tFit, z niz mGze dojit az k 1 892 variantdm zmén krajinného pokryvu. Tyto zmény
jsou seskupeny do tzv. krajinnych tok(, u kterych rozliSujeme zmény mezi tfidami
(Ornd pada - Urbanizovand plocha) a vnitfnimi pfemé&nami (Pfechodova stadia lesa -
Les). Vrdmci hodnocenizmén v celostatnim méfitku byly tfidy LCF prevedeny do gridu 2x2
km, jehoz jednotlivé ctverce obsahuji LCF hodnotu, kterd méla v daném ctverci prevlddajici
rozlohu. Tento proces byl aplikovdn v ¢asovych fadach 1990-2000, 2000-2006, 2006-
2012, 2012-2018, 1990-2018. Vystupy jsou rozdéleny do tfi tematickych kategorii:
urbanizované plochy, zemédélské plochy a lesy. Analyza tokd krajinného pokryvu ndm
ukazuje nejen porevoluéni vyvoj krajiny Ceska, ale i hnacf sily riiznych procesii, zmén
a odlisnych trendl socioekonomického vyvoje a prirodnich podminek jednotlivych oblasti.




Changes in Land Cover using Land Cover Flows in Czechia
during 1990-2018

Ing. Ludek Hlousek, Bc. Katerina Horakova, Bc. Vendula Dastychova

(zech Environmental Information Agency

Analysis of changes in land cover using Land Cover Flows (LCF) allows to obtain information
notonlyabout changesinindividual categories of land cover, but also providesinformation
about the processes that took place in the landscape in individual time periods. The LCF
methodological concept is based on CORINE Land Cover change layers, which contain
44 layers, from which up to 1,892 variants of land cover changes can occur. These changes
are grouped into so-called land cover flows, in which we distinguish changes between
classes (Arable land - Urban areas) and internal transformations (Transitional woodland
- Forest). As part of the assessment of changes on a national scale, the LCF classes were
transferredtoa 2x2 kmgrid, eachindividual grid square containsthe predominant LCFvalue
in that square. This process was applied to the time series 1990-2000, 2000-2006, 2006—
2012, 2012-2018, 1990-2018. The outputs are divided into three thematic categories:
urbanized areas, agricultural areas, and forests. The analysis of LCF shows us not only the
post-revolutionary development of the Czech landcover, but also the individual driving
forces of various processes, changes and different trends in socio-economic development
and the environmental conditions.
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Novy systém pro méreni hluku

Ing. Libor Ladys, Doc. Ing. Jifi Chod, CSc.

EKOLA group, spol. s r.o., Ceské vysoké uceni technické v Praze

Projekt: ,Inteligentni fizeni proces(i v zavislosti na intenzité hluku” (MPO grant FV 40287)

V fadé situaci je nutné kratkodobé i dlouhodobé méfeni intenzity hluku a pfipadné
nasledné reakce na zméfené skutecnosti, napf. reakce na hladinu hluku ve vyrobnim
procesu, hluk z komunikace nebo pisobeni vétrné elektrarny. Typické pozadavky kladou
napiiklad ,Smart City” a kontrolni méfeni z oblasti hygieny. Soucasny zplsob méreni
pouziva pristroje, které prevedou akusticky tlak pomoci mikrofonu a A/D prevodniku
na €islo a podle danych kritérii (kfivky) jej pfevedou v urcitych casovych intervalech na
Cislo v dB a ulozi. Problém je v tom, Ze neni mozné pak jiz tyto hodnoty prepocitat podle
jiné ktivky nebo nové normy, hledat spektrum, atd. Rozsah méfeni se obvykle pohybuje
v hodnotdch 30 - 120 dB a navic cena pfistroje je silné limitujici pro ponechdani pfistroje
dlouhodobé na misté. Novy pristroj nepocitd piimo data, ale stard se o transport raw
(surovych) dat do paméti (vétSinou na vzddleny server, ale mize to byt i vnitini pamét)
a teprve potom jsou ulozend data zpracovana bud' v redlném Case, nebo totéz tieba za rok.
Zasadni vyhoda je, ze data mohou byt vzdy zpracovdna podle jakychkoliv dalSich kritérii,
nebo lze dodatecné vyhledavat potfebné detaily.

Vons | Z_]:ednqqus“eny princip méfer]f .
r vstupu = q Simplified measurement principle

Vstupni

oddélovaci
zesilovad

Ukdzka skutecného provedeni
Example of the actual design
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New noise measurement system

Ing. Libor Ladys, Doc. Ing. Jifi Chod, CSc.

EKOLA group, spol. s r.o., Ceské vysoké uceni technické v Praze

Project: “Intelligent process control depending on noise intensity” (MIT grant FV 40287)

In many situations, short- and long-term measurements of noise intensity and any
subsequent responses to the measurements are necessary, e.g. responses to noise levels
in a manufacturing process, road noise or wind turbine noise. Typical requirements are,
for example, ,Smart City” and hygiene control measurements. The current method of
measurement uses instruments that convert the sound pressure into a number using
a microphone and A/D converter and, according to given criteria (curves), convertitinto
a number in dB at certain time intervals and store it. The problem is that it is no longer
possible to recalculate these values according to a different curve or a new standard, to
search for a spectrum, etc. The measurement range is usually between 30 and 120 dB
and, in addition, the cost of the instrument is a strong limiting factor for keeping the
instrument in place for a long time. The new instrument does not directly calculate the
data, but takes care of transporting the raw data to memory (usually to a remote server,
but it can beinternal memory as well), and only then is the stored data processed eitherin
real time or the same thing, for example, a year later. A major advantage is that the data
can always be processed according to any additional criteria, or the necessary details can
be searched for additionally.

e

" ‘Naméfend data - priklad
Measured data - example
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Data a aplikace Laboratore dalkového prizkumu

Jifi Kvapil

Ceskd informacni agentura Zivotniho prosttedi (CENIA)

Data jsou v3ude a v nepfeberném mnozstvi, libovolné kvalité a nezndmé vérohodnosti.
Daty jsme pfimo prehlceni ze vsech myslitelnych zdroj(.

Jednim z Gkoll Laboratofe dalkového prizkumu je z druZicovych dat vytvéret verifikované
a vérohodné informace, které budou vyuZitelné pro tvorbu dalsSich produkt(i s pfidanou
hodnotou - napf. indikdtor( stavu Zivotniho prostfedi nebo mapovani vyvoje krajiny.
Mohou slouzit i jako podklad pfi tvorbé a vyhodnocovani politik Zivotniho prostredi.

Laboratof k tomuto dGcelu vyvinula a provozuje nékolik specializovanych aplikaci.

vvvvvv

generuji odvozené produkty, které jsou volné dostupné pro okamzité pouzitijak odborniky,
tak Sirokou verejnosti.

Dostupné jsou ale i aplikace zaméfené na vysvétleni fungovani a popularizaci metod
ddlkového prdzkumu nebo aplikace zaméfené na jednoduché pouziti na mobilnich
zafizenich pfimo v terénu.
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Remote sensing laboratory data and applications

Jifi Kvapil
Czech Environmental Information Agency (CENIA)

Data is everywhere, having arbitrary quality and unknown veracity. We are directly
overwhelmed with data from any possible source.

One of the tasks of the Remote Sensing Laboratory is to produce verified and credible
information from satellite data that can be used to create other value-added products,
such as environmental indicators or land cover change mapping. They can also serve as
a basis for the development and evaluation of environmental policies.

The Remote sensing laboratory has developed and operates several specialised applications
for this purpose. The most important is the Satellite Data Archive, where derived products
are generated from the source satellite images and made freely available for immediate
use by both experts and the public.

However, applications aimed at explaining the operation and popularising remote sensing
methods or applications aimed at easy use on mobile devices in the field are also available.



Vliv rybich osadek na rybnicni ekosystém: positivni priklad zmény
managementu

Doc. RNDr. Petr Musil, Ph.D.

Katedra ekologie, Fakulta Zivotniho prostiedi, Ceskd zemédélskd univerzita

(islo a nazev projektu: SS01010280: Optimalizace managementu rybnicnich lokalit sméfujici
k zachovanf biodiversity v podminkdch klimatickych zmén

Cilem projektu je vytvoreni komplexniho metodického postupu pro management rybnicnich
lokalit tak, aby byla zachovana jejich ekologicka funkce, véetné optimalniho hnizdisté
vodnich ptaki. Reent projektu vychdzi z védeckych vystup, tj. analyz dlouhodobych zmén
pocetnosti vodnich, zhodnoceni klicovych faktor( ovliviujicich reprodukéni GspéSnost
pilotnich druh(, vcetné chovdni samic vodicich mlddata.

Projekt je zaméfen na posileni ekologické stability rybniénich lokalit, a pfispéje tak
k zachovdni prirozenych funkci krajiny a ochrané biodiverzity pfi souc¢asnych zméndch
klimatu a Zivotniho prostfedi. Projekt takto prispivd k feseni prioritniho tématu programu
PPZ: 3.8 ochrana biodiverzity na trovni spolecenstev, druh(i i genetické variability jedincii.

Findlnim vystupem projektu pak bude komplexni Metodika managementu rybniénich
lokalit sméfujici k zachovani funkce optimdlniho hnizdisté vodnich ptak( v podminkach
klimatickych zmén i Metodika monitoringu hnizdnich populaci vodnich ptakd (jejich
pocetnostii reprodukéni Gspésnosti) a jejich prostredi.

Intenzivni management rybnikd, a zejména eutrofizace a vysokd hustota rybich (kapfich
obsadek) je zfejmé nejvyznamnéjSim faktorem negativné ovliviujicim rlzné slozky
rybnicnich ekosystémi, véetné vodnich ptaka: V letech 1981-2022 doslo k poklesu celkové
pocetnosti vodnich ptakd na 25 % plvodniho stavu, statisticky priikazny pokles byl zjistén
u 17 z 27 analyzovanych druh( ptdkd, a to zejména u druhd potravné vdzanych na vodni
bezobratlé Zivocichy. ZkuSenosti z rybnika Rod (CHKO Trebonsko), vsak dokladaji, Ze
snizeni hustoty rybich obsddek a zména druhové skladby chovanych ryb mohou pfispét
ke zlepSeni kvality vody, zvyseni hustoty vodnich bezobratlych a ndsledné ke zvyseni
druhové diversity, celkové pocetnostii reprodukéni Gspésnosti jednotlivych druhl vodnich
ptakad.




Effect of fish stock on fishpond ecosystem: a case study of possitive
changes in management practices

Petr Musil
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(Czech University of Life Sciences

Project number and Title: $501010280: Fishpond management optimization as a tool to biodiversity
conservation under climate change

The project pursues one key goal to develop a complex methodology for the management of
fishpond wetlands that ensures their role as optimal breeding habitats for waterbirds. The
analysis published in scientific papers will precede the delivery of the key goal: long-term
changes in waterbird numbers driven by site-specific variables, variability in reproductive
performance of the pilot species and adaptive feeding behaviour of rearing females. The
final outputs of the project will be Methodological guidelines for fishpond management
and monitoring of waterbird breeding populations as indicators of the ecological status of
the fishpond ecosystem.

The project aims to strengthen the ecological stability of fishpond ecosystems and will
thus contribute to the conservation of the natural functions of the landscape and the
conservation of biodiversity in the face of the current climate and environmental changes.
The project thus contributes to solving the priority topic of the PPZ program: 3.8 protection
of biodiversity at the level of communities, species and genetic variability of individuals.

Intensive fishpond management, i.e. eutrophication and high density of stocked fishes
(esp. Carps) seemsto bethe mostimportant factor negatively affectingvarious components
of fishpond ecosystems, including waterbirds. It should be pointed out that more than 75%
of the total numbers of breeding waterbirds were lost in Czechia between 1981 and 2022,
when the statistically significant decrease in numbers was recorded in 17 of 27 waterbird
species, especially in species dependent on invertebrate diet. Nevertheless, changes in
fish stock (decrease in density and non-Carp fish stock) resulted in the improvement
of water quality, an increase in water transparency and consequently in the increase in
species diversity, total abundance and reproductive success in waterbirds species.



Stanoveni ekotoxicity vedlejsich energetickych produkti - popilki

Ing. Monika Pachtovd ¥, MUDr. Magdaléna Zimova (Sc.?,
prof. Ing. Zderika Wittlingerovd CSc.?, Ing. Martina Wittlerova®, Alena Garbaczewskd *

! Statni zdravotni dstav
2 Fakulta Zivotniho prostredi, Ceskd zemedelskd univerzita v Praze

(islo a nazev projektu: TACR FW01010195 ,, Pokro¢ilé wrobni technologie pro strategické vyuziti
a skladovdni vedlejsich energetickych produktd (VEP)”
Klicova slova: ekotoxicita, vedlejsi energetické produkty, popilek

Popilky jsou velmi specifickou soucdsti kategorie vedlejsich produktd, které (ze definovat
jako tuhé materidly vznikajici béhem spalovdni pevnych paliv v elektrarenskych
a tepldrenskych provozech. Jejich vyuziti se uplatiuje pfedevsim v odvétvi stavebnictvi, pti
rekultivacnich pracichastavebnich Gpravdch povrchu terénu. Jsou tedy typickym prikladem
udrzitelnosti, jejiz disledkem se minimalizuje spotfeba pFirodnich zdrojl a materidlG. Diky
jejich éetnému vyuziti a zaclenéni do krajiny je nezbytné provést ekotoxikologické testy,
které jsou G¢innym ndstrojem k zjisténi mozného dopadu na Zivotni prostredi.

Cilem této studie je stanoveni ekotoxicity péti vybranych vzork(i popilkd spadajicich
do kategorie vedlejSich energetickych produktd. Kazdy vzorek byl podroben péti
ekotoxikologickym testlim, ctyfem akvatickym a jednomu terestrickému testu, za
pouziti péti testovacich organismd, a to: Danio rerio, Daphnia magna, Aliivibrio fischeri,
Desmodesmus subspicatus a Lactuca sativa. \ljzkum probihd v ramci projektu TACR
FW01010195 ,Pokrocilé vyrobni technologie pro strategické vyuziti a skladovani vedlejsich
energetickych produkt(i (VEP)” a bude nadéle pokracovat.
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Determination of the ecotoxicity of energy by-products - ashes

Ing. Monika Pachtova *#, MUDr. Magdaléna Zimovd (Sc.?,
prof. Ing. Zderika Wittlingerovd (Sc.?, Ing. Martina Wittlerovd ?, Alena Garbaczewskd !

! State Health Institute
2 Environment Faculty, Czech Unviersity of Life Sciences Prague

Project number and Title: TACR FW01010195 ,Advanced production technologies for strategic use
and storage of secondary energy products (SEP)”
Keywords: Ecotoxicity, by-products of energy, fly ash

Fly ash is a very specific part of the by-product category, which can be defined as solid
materials generated during the combustion of solid fuels in power and heating plants.
Their use is mainly applied in the construction industry, during reclamation works and
construction modifications of the terrain surface. They are therefore a typical example
of sustainability, which results in minimizing the consumption of natural resources
and materials. Thanks to their numerous uses and integration into the landscape, it is
necessary to carry out ecotoxicological tests, which are an effective tool to determine the
possible impact on the environment.

The aim of this study is to determine the ecotoxicity of five selected fly ash samples
belonging to the category of energy by-products. Each sample was subjected to five
ecotoxicological tests, four aquatic and one terrestrial, using five test organisms, namely:
Danio rerio, Daphnia magna, Aliivibrio fischeri, Desmodesmus subspicatus and Lactuca
sativa. The research is carried out within the TA CR project FW01010195 - “Advanced
production technologies for the strategic use and storage of secondary energy products
(SEP)” and will continue.
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Vyuziti druhotnych surovin v kombinaci se stavebnim a demoli¢nim
odpadem ve stavebnictvi

Ing. Zdenék ProSek, Ph.D. a doc. Ing. Pavel Tesdrek, Ph.D.

Fakulta stavebni, Ceské vysoké uceni technické v Praze

(islo a nazev projektu: 5503010302 Vyvoj efektivnich ndstrojdi pro minimalizaci vzniku stavebniho
a demoli¢niho odpadu, jeho monitoring a opétovné vyuzit

Klicova slova: Stavebni a demolicni odpad, recyklace, beton, monitoring, dopravni a pozemni
stavitelstvi

V druhém roce feSeni projektu TA CR Prostfedi pro Zivot €. 5503010302 ,Vyvoj efektivnich
nastrojd pro minimalizaci vzniku stavebniho a demoli¢niho odpadu, jeho monitoring
a opétovné vyuziti” (2021-2023) je prioritnim cilem efektivné zmapovat vyuziti druhotnych
surovin z rGznych oblasti prdmyslu, ato v kombinaci se stavebnim a demoli¢nim odpadem.
Vhodné upravené druhotné suroviny mohou byt souéasti smési pro vyrobu stavebnich
materidl( a vyrobkd s vysokym obsahem recykldtu.

Asi nejzndméjsi je jiz v soucasné dobé vyuziti strusek, popilk(, lomovych a slévarenskych
pisk(i atd. Dalsi oblastije vyuziti odpadu z vyroby sadrokartonovych desek a sadrokartono-
vého odpadu vzniklého pFi novostavbdch a demolicich.

V ramci prednasky budou prezentovany nékteré zakladni a dopliujici experimenty, které
zhodnotivliv druhotnych surovin na materialové vlastnosti ,klasickych” materialt a smési.
Pomoci ziskanych vysledki bude zhodnoceno i ekologické hledisko feseni. Zaroven budou
pfipravovany legislativni podklady pro normované a efektivni vyuziti téchto materiall ve
stavebnictvi.
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Use of secondary raw materials in combination with construction and
demolition waste in the construction industry

Ing. Zdenék ProSek, Ph.D. & doc. Ing. Pavel Tesdrek, Ph.D.

Faculty of Civil Engineering, Czech Technical University in Prague

Project Number and Title: SS03010302 Development of efficient tools to minimize production of
construction and demolition waste, its monitoring and reuse

Keywords: Construction and demolition waste, recycling, concrete, monitoring, traffic and civil
engineering

In the second year of the Environment for Life project No. $503010302 ,Development
of efficient tools to minimize production of construction and demolition waste, its
monitoring and reuse” (2021-2023), the priority objective is the efficient use of
secondary raw materials from different areas of industry in combination with construction
and demolition waste. Suitably treated secondary raw materials can be part of mixtures to
produce construction materials and products with high recycled content.

Probably the best known is the use of slag, fly ash, quarry, and foundry sands, etc. Another
area is the use of waste from plasterboard production and plasterboard waste from new
construction and demolition.

The lecture will present some basic and complementary experiments to evaluate the
influence of secondary raw materials on the material properties of ,classic” materials and
mixtures. Using the results obtained, the ecological aspect of the solution will also be
evaluated. At the same time, the legislative basis for the standardized and efficient use of
these materials in the construction industry will be prepared.



Hodnoceni porostii chmele pomoci bezpilotnich prostredki

Ing. Jana Seidlovd, Ing. Jan Chyba, Ph.D., doc. Mgr. Jitka Kumhdlovd, Ph.D.

Technickd fakulta, Ceskd zemédélskd univerzita v Praze

Geneticky uniformni kultura chmele podléhd Skiidcim mnohem snadnéji nez divoké,
pohlavné se rozmnozujici odridy a intenzivni vyuzivani agrochemie byva casto zacarovany
kruh, vedouci k dals$i degradaci a erozi pdy. Jednim z feseni jsou biochmelnice, kterych
na tzemi Ceské republiky stale pFibyvd. Biochmelnice vyuZivd ekologické vazby ve volné
krajiné dmyslnym podporovanim pfirozenych nepfatel chmele, ktefi jsou schopni kulturu
do urcité miry ochrdnit.

Jako pokusné pozemky pro sledovanivariability kondice porosti jednotlivych odrdd chmele
béhem jejich vyvoje byly vybrany biochmelnice s odriidami Zatecky polorany Eervefidk
a Premiant, a konven¢ni chmelnice s odr(idami Agnus, Premiant a Sladek. 0bé chmelnice se
nachazejiv lokalité Steknik pod spravou Chmelafského institutu, s.r.0. Zatec. Chmelnice se
lis1 na zdkladé agrotechnickych opatfeni vyplyvajicich ze své podstaty. Charakteristickymi
opatfenimi v biochmelnici jsou aplikace vybranych hnojiv a prostfedkd na ochranu rostlin
povolenych pro ekologické zemédélstvi. Agrotechnicka opatfeni v konvenéni chmelnici
jsou v souladu s béznymi péstebnimi technologiemi tohoto typu. Obé chmelnice jsou
uméle zavlazovdny kapkovou zavlahou.

Pro sledovani variability kondice chmelnic pomoci dat dalkového priizkumu jsou snimana
multispektralni data béhem celé vegetacni sezény. Z multispektralni dat se pak pocita
spektralniindex NDVI (Normalizovany diferenénivegetacniindex), ktery odpovidd zméndm
v mnozstvi zelené biomasy, obsahu chlorofylu a vodnimu stresu. Nicméné podstatnou roli
ve vyvoji a vitalité rostlin hraji také mistni klimatické podminky a proménlivost pocasi.




Assessment of Hop Crops Using Unmanned Aerial Vehicles

Ing. Jana Seidlovd, Ing. Jan Chyba, Ph.D., doc. Mgr. Jitka Kumhdlovd, Ph.D.

Faculty of Engineering, Czech University of Life Sciences Prague

A genetically uniform hop culture is much more susceptible to pests than wild sexually
reproducing varieties and the intensive use of agrochemicals is often a vicious circle
leading to further soil degradation and erosion. One solution are organic hop gardens,
which are becoming more and more numerous in the Czech Republic. Organic hop garden
exploit ecological networks in the open landscape by deliberately encouraging natural
enemies of hop, which can protect the crop to some extent.

As experimental plots for monitoring the variability of the condition of individual hop
varieties during their development the following were selected organic hop garden with
the varieties Zatecky polorany &ervefiak and Premiant, and conventional hop garden
with the varieties Agnus, Premiantand Sladek. Both hop gardens are in the Steknik locality
under the management of the Hop Research Institute Zatec. The hop gardens differ based
on the agrotechnical measures resulting from their nature.

The characteristic measures in the organic hop garden are the application of selected
fertilisers And plant protection products authorised for organic farming. The agrotechnical
measures in a conventional hop garden are in line with conventional cultivation
technologies of this type. Both hop gardens are artificially irrigated by drip irrigation.

Multispectral remote sensing data are collected throughout the growing season to monitor
the variability of hop garden condition. These data are then used to calculate the spectral
index NDVI (Normalized Difference Vegetation Index), which corresponds to changes in
green biomass, chlorophyll content and water stress. However, local climatic conditions
and weather variability also play an important role in plant development and vigour.




Efektivni vyuziti upraveného sadrokartonového dopadu z recyklace
sadrokartonovych desek

Doc. Ing. Pavel Tesdrek, Ph.D. a Ing. Zdenék Prosek, Ph.D.

Fakulta stavebni, Ceské vysoké uceni technické v Praze

Vdruhém roce feeni projektu TACRTREND €. FW03010054 ,Recyklace a pfeména stavebniho
sadrokartonového odpadu na nové stavebni vyrobky a aplikace s pfidanou hodnotou”
(2021-2023) je primdrnim cilem efektivni vyuziti upraveného sadrokartonového dopadu,
ktery vznikne recyklaci stavebniho sddrokartonového odpadu z novostaveb nebo pfi
rekonstrukcich a demolicich.

Recyklacni linka umozniuje vyrobu pomérné Sirokého spektra vystupd, které je mozné dale
upravovat a opétovné vyuzivat. Podle typu sadrokartonového odpadu je mozné nastavit
parametry recyklacni linky a efektivné upravit SDK odpad podle konkrétnich pozadavkd.
Spektrum upraveného odpadu z recyklaéni linky je mozné si predstavit zhruba jako:

e upraveny a odseparovany karton s nizkou mirou kontaminace (zatvrdlou sédrou),

e drtnebo podsyp ze zatvrdlé sddry o velikost 1 az 16 mm,

e podrceny SDK materidl do velikosti cca 3 mm pro dalsi rizné Gcely,

e podrceny mikromletym SDK materidl do velikosti cca 0,5 mm pro dalsi rlizné Gcely,
ktery mliZe byt dale upraveny kalcinaci (ohfevem) a mGze z ného byt vyrobené nové
sadrové pojivo.

Piikladem efektivniho vyuziti vySe uvedeného odpadu mize byt vyroba sadrovych bloki
nebo tvdrnic. Sddrové bloky mohou byt vyrobené litim sddrové smési, nebo mohou byt
riznymi typy mikrovlaken. Po vylehceni maji sddrové bloky pomérné dobré tepelné-
izolacni vlastnosti a daji se snadno opracovavat, ale zaroven maji dobré mechanické
vlastnosti (pfedevsim pevnost v tlaku a modul pruznosti). Sadrové bloky mohou byt
vyuzité ve vnitfnich prostorach budov nebo v obvodovych plastich budov a byt napf.
alternativou pro pérobetonové tvarnice. Vysledné materialové vlastnosti sadrovych blok(
je mozné ovlivnit jejich slozenim, bloky mohou byt az ze 100 % vyrobené ze sadrového,
resp. sddrokartonového, recyklatu, a to pti pouziti kalcinované sadry vyrobené z recyklatu,
pripadné mdze byt pouzita sddra vyrobena z druhotnych surovin (napf. z odsitent).



Efficient use of treated plasterboard waste from plasterboard recycling

Doc. Ing. Pavel Tesdrek, Ph.D. & Ing. Zdenék Prosek, Ph.D.

Faculty of Civil Engineering, Czech Technical University in Prague

In the second year of the TA CR TREND project No. FW03010054 “Recycling and
transformation of construction plasterboard waste into new products for construction
and value-added applications” (2021-2023), the primary objective is the efficient use
of treated plasterboard waste resulting from the recycling of construction plasterboard
waste from new buildings or during reconstruction and demolition.

The recycling line enables the production of a relatively wide range of outputs that can be
further treated and reused. Depending on the type of plasterboard waste, it is possible
to set the parameters of the recycling line and to effectively treat the plasterboard waste
according to specific requirements. The spectrum of treated waste from the recycling line
can be roughly imagined as:

* treated and separated cardboard with low contamination (hardened gypsum),

e hardened gypsum crumb or sub-base of 1 to 16 mm,

e crushed hardened gypsum up to a size of approx. 3 mm for other miscellaneous
purposes,

e crushed and micro-milled hardened gypsum up to a size of approximately 0.5 mm for
other miscellaneous purposes, which may be further treated by calcination (heating)
and may be used to make a new gypsum binder.

An example of an efficient use of the above waste is the production of gypsum blocks. The
gypsum blocks can be made as a dense block or they can be lightened with foam, and the
lightened mass can be reinforced with various types of microfibers. Lightweight gypsum
blocks have relatively good thermal insulation properties, are easy to work and have
good mechanical properties (especially compressive strength and modulus of elasticity).
Gypsum blocks can be used in building interiors or building envelopes, and can be an
alternative to aerated concrete blocks, for example. The resulting material properties of
gypsum blocks can be influenced by their composition, the blocks can be up to 100% made
from gypsum recyclate, using calcined gypsum made from recyclate, or gypsum made from
secondary raw materials (e.g. from desulphurization) can be used.
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