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CEVOOH na pali cesty

Magr. Miroslav Havrdnek
Ceskd informacni agentura Zivotniho prostfedi, Centrum pro otdzky Zivotniho prostredi UK

Cislo a ndzev projektu: S502030008 Centrum environmentélniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentalni bezpecnost (CEVOOH)

Program: Prostredi pro Zivot 2 (STA0201955020)

Klicova slova: odpady, cirkuldrni hospodarstvi

Centrum environmentalniho vyzkumu, odpadové a obéhového hospodafstvia environmen-
talni bezpecnosti (CEVOOH) vstupuje do druhé poloviny svého projektového Zivota.
Tato prezentace bude ohlédnutim za uplynulymi tfemi roky s predstavenim vybranych
vysledkd, které budou demonstrovat cestu, kterou jsme usli. Prezentace se zaroven zaméri
na cestu vpfed a na nové vyzvy v oblasti, jenz je v popredi zdjmu naseho centra. Tedy na
vyzvy, které nds v dlisledku méniciho se environmentalniho, ekonomického, politického,
technologického a spolecenského klimatu nevyhnutelné cekaji.

m

CEVOOH halfway

MSc. Miroslav Havrdanek
Czech Environmental Information Agency, Charles University Environment Centre

Project Number and Title: SS02030008 Centre of Environmental Research: Waste management,
circular economy and environmental security

Programme: Environment for Life 2 (STA02019S5S020)

Key Words: waste, circular economy

The Centre for Environmental Research, waste management, circular economy and
environmental security (CEVOOH) is entering the second half of its project life. This
presentation will be a look back at the past three years with the presentation of selected
results that will demonstrate the path we have taken. At the same time, the presentation
will focus on the way forward and on new challenges in the area that is at the forefront
of our centre’s interest. That is, the challenges that inevitably await us because of the
changing environmental, economic, political, technological, and social climate.

m




Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

ParaBAT - nastroj hodnoceni environmentalnich dopadii zdrojii
a implementace inovativnich technologii nad ramec BAT/BREF

Ing. Monika Vitvarovd, prof. Ing. Vladimi Koci, Ph.D.
Vysokd skola chemicko-technologickd v Praze

Cislo a ndzev projektu: SS02030008 Centrum environmentélniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentdlni bezpecnost

Program: Prostfedi pro zivot

Klicovad slova: BAT, BREF, LCA, EIB, Environmentdlni stopa

Prispévek predstavi zakladni strukturu metodiky a pomocny nastroj pro hodnoceni
environmentdalnich dopadl zdroji a implementaci inovativnich technologii nad ramec
BAT/BREF, tzv. databdzi ParaBAT. Metodika navazuje na standardy Evropské investi¢ni
banky v oblasti hodnoceni technologii na tGrovni tzv. uhlikové stopy.

Environmentalniindikatory v databdzi ParaBAT jsou stanoveny pomoci metody posuzovani
zivotniho cyklu (LCA) simplementaci Evropské metodiky PEF 3.0/1, tj. Environmentalni
stopy produktu (Product Environmental Footprint). Indikdtor PEF 3.0/1 uréuje souhrnny
environmentdlni dopad produktu/sluzby/technologie zohledriujici rizné kategorie
dopadu (napf. uhlikovou stopu/kimatickou zménu, acidifikaci, spotfebu fosilnich zdroja,
vyuZiti pady, humanni toxicitu apod.).

V piispévku budou prezentovany vysledky vyuZiti navrzené metodiky a dat z ndstroje pro
vybrand priimyslova odvétvi se zaméfenim na Oblast 1, tzv. pfimych emisia podminky CR.

m

ParaBAT - a tool for assessing the environmental impacts of industrial
plants and the implementation of innovative technologies beyond the
BAT/BREF framework

Ing. Monika Vitvarovd, prof. Ing. Vladimir Koci, Ph.D.
University of Chemistry and Technology, Prague

Project Number and Title: SS02030008 Centre of Environmental Research: Waste management,
circular economy and environmental security

Programme: Environment for Life

Key Words: BAT, BREF, LCA, EIB, Environmental Footprint

The paper presents a structure of methodology and tool for evaluating the environmental
impacts of industrial plants and implementing innovative technologies beyond the
Best Available Technologie (BAT/BREF) frameworks, the so-called ParaBAT database.
The methodology follows the standards of the European Investment Bank in the area of
technology evaluation at the level of the so-called carbon footprint.

Environmental Indicators in the ParaBAT database are determined using the life cycle
assessment method (LCA) with the implementation of the European methodology, PEF
3.0/1, i.e., Product Environmental Footprint. The PEF 3.0/1 indicator determines the
overall environmental impact of technology, considering different categories of impact
(e.g., carbon footprint/climate change, acidification, consumption of fossil resources,
land use, human toxicity, etc.).

The paper will present the results of using the proposed methodology and environmental
indicators in the tool for assessing selected industries, focusing on Scope 1, the so-called
direct emissions from plants in the Czech Republic.

m
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Implementace nastroje ParaBAT - pripadova studie vybranych
technologii pro sniZovani emisi uhliku v podminkach CR - energetika
a vyroba Zeleza a oceli

Ing. Monika Vitvarovd, Ivanna Harasymchuk, MSc., prof. Ing. Vladimir Koci, Ph.D.
VSCHT Praha, FTOP, Ustav udrzitelnosti a produktové ekologie

Cislo a ndzev projektu: SS02030008 Centrum environmentélniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentdlni bezpecnost

Program: Prostredi pro zivot

Klicovad slova: BAT, BREF, LCA, EIB, Environmentdlni stopa

Prispévek predstavi postup a vyuziti environmentdlnich indikatorl pro inovativni
technologie nad ramec BAT/BREF z databdze ParaBAT vcetné vlivu jejich implementace na
vybrany pramyslovy zdroj ¢i odvétvi. Indikatory pro inovativni technologie jsou stanoveny
pomoci metody posuzovani zivotniho cyklu (LCA) s implementaci Evropské metodiky PEF
3.0/1, tj. Environmentdlni stopy produktu (Product Environmental Footprint). Indikdtory
jsou vztazeny na 1 kg zachytu emise a prezentovany na Grovni, max. ¢i min. hodnot
indikdtor(, ¢i tzv. emisnich map se zahrnutim klicovych provoznich a emisnich faktor(.

V pfispévku budou prezentovany vysledky vybranych technologii na bdzi tzv. post-
combustion simplementaci do vybranych zdrojli z oblasti velkych spalovacich zafizent
a vyroby zeleza a oceli.

Hodnoceni technologii zachytu oxidd uhliku bylo provedeno v softwarovych prostiedi
OpenLCA a Gabi s vyuzitim databazi Gabi, ILCD a Ecoinvent se zaméfrenim na provozni fazi
technologie.

m

Implementation of the ParaBAT database - a case study of selected
technologies for reducing carbon emissions in the conditions of the
Czech Republic - energy and iron and steel production

Ing. Monika Vitvarovd, Ivanna Harasymchuck, MSc., prof. Ing. Vladimir Koci, Ph.D.
University of Chemistry and Technology, Prague

Project Number and Title: SS02030008 Centre of Environmental Research: Waste management,
circular economy and environmental security

Programme: W 1. E: Industrial Waste

Key Words: BAT, BREF, LCA, EIB, Environmental Footprint

The paper will present the procedure and use of environmental indicators for innovative
technologies beyond the BAT/BREF framework from the ParaBAT database, including the
impact of their implementation on the selected industrial plants or sectors. Indicators for
innovative technologies are determined using the life cycle assessment method (LCA) with
the implementation of the European methodology PEF 3.0/1, i.e., Product Environmental
Footprint. Theindicators are related to 1 kg of emission capture and presented at the level,
maximum, and minimum values of indicators, or so-called emission maps, including the
most influential operational and emission factors.

The paper will present the results of selected post-combustion carbon capture technologies
with implementation into selected large combustion iron and steel plants.

The carbon dioxide capture technologies were evaluated in the OpenLCA and Gabi software
environments using the Gabi, ILCD, and Ecoinvent databases, focusing on the operational
phase of the technology.
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VyuZiti potravinowych odpadii je prioritou EU a feSenym tématem v CR. Predndska je
zamérfena na praxi v naklddani s potravinovymi odpady v mistech jejich vzniku. Soucasné
budou prezentovany zplsoby zpracovani potravinowych zbytkd pomoci dostupnych
technologii. Dale budou prezentovany produkty zpracovani potravinovych odpadii véetné
jejich experimentalni aplikace.
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Utilisation of Food Waste and Processing Technologies

Ing. Jiri Sobek, Ph.D.
Institute of Chemical Process Fundamentals of the CAS

Project Number and Title: SS02030008 Centre of environmental Research: Waste management,
circular economy and environmental security

Programme: Environment for Life

Key Words: Food waste, Technology, Circular economy

Utilization of food wasteisa priorityforthe EUand anaddressed topicinthe Czech Republic.
The presentation is focused on the practice of food waste management at the point of
generation. Next, the methods of processing food residues using available technologies
and products of food waste treatment including their experimental application will be
presented.
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Sbér, zpracovani a znovuvyuziti bioodpadii v méstech a obcich -
priklady dobré praxe a vyzvy do budoucna
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Cilem ptispévku je predstavit aktualni poznatky k problematice sbéru, tfidéni a zpracovani
bioodpadu ve méstech a obcich, a to na zdkladé vysledkd dotaznikového Setfeni ve
vybranych ORP a zpracovdni reserse tuzemskych a zahrani¢nich priklad( dobré praxe.
Prispévek zahrnuje také: 1) dosavadni vysledky vyzkumu v moznostech zpracovani
vybranych slozek bioodpad(i mést a obci, véetné problematiky zpétného vyuziti kompostl
a dalSich substratd z téchto bioodpad(i v ramci cirkuldrni ekonomiky, 2) zavéry ze studif
pfinosu biouhlu ke zlepseni Géinnosti zpracovani bioodpad( kompostovanim jako jedno
z moznych feSeni optimalizace této ¢asti jejich cirkuldrniho obéhu.

Béhem prvnich tii let feSeni projektu byla feSitelskym tymem provedena dotaznikovd
Setfeni k provddéni shéru a zpracovani komundlnich bioodpadl a ke zpétnému vyuZiti
kompost(i a substratd vyrobenych ztéchto bioodpaddi vméstech a obcich. Setfeni
probihala v nékolika vybranych dzemnich celcich na drovni ORP. Z vysledkd je zfejmd
potfeba dale prohloubit informovanost, vcetné feSeni otdzky vnosu plastl a vyuziti
rozlozitelnych plastl pfi shéru a zpracovani kompostovanim. Prostor je také ve zpétném
vyuZiti kompostd a substratd z nich. Zde mohou pomoci pfiklady dobré praxe. Z vyzkumu
podpdrnych materidll pro kompostovani vyplyvd, Ze i pfidavek biouhlu v poméru 5 %
zcelé zaklddky prispéje klepsimu pribéhu kompostovani, fyzikdlnich i chemickych
proces(i béhem néj. Vyuziti biouhlu s kompostem se stava ze systémového hlediska vysoce

Ocekavame, Ze zpracovani souhrnu vysledkl vyzkumu, prikladd dobré praxe a vyzev, co dal
zlepsit, vhodné doplni fadu jiz dostupnych materialdl, a umozni rychlou orientaci v téchto
zdrojich, i s pomoci webovych stranek projektu CEVOOH.

Collection, processing and reuse of bio-waste in cities
and municipalities - examples of good practice and challenges for the
future

Ing. Milos Rozkosny, Ph.D.1, prof. Ing. Dagmar Juchelkovd, Ph.D.2,
Ing. Tomds Chorazy, Ph.D.3, Ing. Josef Kratina, Ph.D.1

1 TGM Water Research Institute, p. r. 1.
2 YSB - Technical University of Ostrava, Faculty of Electrical Engineering and Computer
Science
3 Brno University of Technology, Faculty of Civil Engineering, AdMas$ Centre

Project Number and Title: $502030008 ,Centre of Environmental Research: Waste management,
circular economy and environmental security”

Priority Theme of the Project: Environment for Life, Sub-programme 3 - Long-term environmental
and climate perspectives

Key Words: biodegradable material, bio-waste, compost, biochar, urban green space, water
retention

The contribution aims to present current findings on the collection, sorting and processing
of bio-wastein municipalities, based on the results of a questionnaire surveyand processing
of a search for domestic and foreign examples of good practice. The contribution also
includes 1) current research results in the possibilities of processing selected components
of bio-waste from municipalities, including the issue of reuse of composts and other
substrates within the framework of the circular economy; 2) conclusions from studies of the
contribution of biochar to improving the efficiency of bio-waste processing by composting
as one from possible solutions for optimizing this part of their circular circulation.

During the first three years of the project, the research team carried out questionnaire
surveys on collecting and processing municipal bio-waste and reusing composts and
substrates made from this bio-waste in cities and towns. Investigations took place in
several selected territorial units “ORP”. The results show the need for further awareness,
including solving the issue of plastic admixture and the use of degradable plastics during
processing by composting, and reuse of composts and substrates. Examples of good
practice can help here. Research into supporting materials for composting shows that
even the addition of biochar in the proportion of 5% will contribute to a better course
of composting, as well as physical and chemical processes during it. Using biochar with
compost becomes highly attractive from a systemic point of view due to the expected lower
ecological burden than using mineral fertilizers.

We expect that the compilation of a summary of research results, examples of good
practice and challenges for further improvement will suitably complement the range of
already available materials and enable quick orientation in these resources, also with the

help of the CEVOOH project website.
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Znaénou cast na svété vyprodukovanych odpad tvofi obaly, pricemz v mnoha piipadech
jsou tyto obaly tvoreny kombinaci nékolika materiald. Takové kompozitni obaly znacné
ztézuji nebo znemoznuji materidlovou recyklaci, to vede k dalsimu zvySeni spotreby
panenskych materidld a potencialnich environmentalnich dopad(i Zivotniho cyklu produktd.
S cilem vytvofrit nastroj, ktery by designérim a vyrobctim oballi uz ve fazi navrhu pomohl
s optimalizaci environmentdlnich dopadf, je pripravovana databaze obalil a obalovych
materidlli. Databdze poskytuje kromé zdkladnich technickych informaci o materidlech
i potencidlni environmentdlni dopady spojené s jejich Zivotnim cyklem. Struktura databaze
reflektuje funkce oballl a usnadnuje designérim hledani inovativnich feSeni. Vyuzitelnost
databdze pro ekomodulaci oballl byla pilotovana na workshopu, kterého se Gcastnili nejen
designéri, ale i zdstupci statni spravy, vyrobci oballi, provozovatelé recyklacnich zafizen.
Pro zjednoduseni porovnadvani jednotlivych obald je v databazi vyuzit i systém hodnocent,
ktery zohlednuje dalsi aspekty oball jako jsou trvanlivost, opravitelnost, potencial ke
znovupouziti, recyklovatelnost a obsah nebezpeénych latek. Databdze tak mlze slouzit
vyrobclim a designériim oballl jako podplrny nastroj pro uplatnéni prvkl zohlednénych
pfi ekomodulaci, coz povede k vyuziti technologie a know-how s co nejmensim dopadem
na zivotni prostfedi a na odpadové hospodafstvi.

Applying eco-design to innovative packaging

MgA. Jan Kulhdnek, Ing. Jan Pesta, prof. Ing. Vladimir Koci, Ph.D., MBA

University of Chemistry and Technology, Prague, Department of Sustainability and Product
Ecology

Project Number and Title: 5502030008 Centrum environmentdlniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentdlni bezpecnost

Programme: Environment for Life 2

Key Words: Packaging, ecomodulation, ecodesign, Life Cycle Assessment

Packaging makes up a significant proportion of the world’s waste, and in many cases this
packaging is made up of a combination of several materials. Such composite packaging
makes material recycling very difficult or impossible, further increasing the consumption
of virgin materials and the potential environmental impacts of the product lifecycle.
A packaging and packaging materials database is being developed to provide a tool to
help designers and packaging manufacturers optimise environmental impacts at the
design stage. In addition to basic technical information on materials, the database
provides potential environmental impacts associated with their life cycle. The structure
of the database reflects the functions of packaging and makes it easier for designers to
find innovative solutions. The usability of the database for packaging eco-modulation
was piloted at a workshop attended not only by designers but also by representatives of
government, packaging manufacturers, and recycling facility operators. To facilitate the
comparison of individual packaging, the database also uses a rating system that takes
into account other aspects of packaging such as durability, reparability, reuse potential,
recyclability and hazardous substance content. The database can thus serve as a support
tool for packaging manufacturers and designers to apply the elements taken into account
in ecomodulation, leading to the use of technology and know-how with the least impact on
the environment and waste management.
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Téma ekodesignu je relevantni jak pro cirkuldrni ekonomiku (design nastavuje podminky
pro vyrobu, uzivani i recyklaci/likvidaci vyrobk(l po skonéeni jejich Zivotnosti), tak
také pro vzdélavani (pracuje svyzvami, na které vzdéldvaci systémy dosud nereaguji -
potykani se s nejistotou, zvazovani problému v kontextu moznych reseni, rozvoj kreativity
a potencidlu pro inovace atd.). Ekodesign tak predstavuje jeden z ndstrojd, jak podpofrit
zelenou ekonomiku a napfiklad omezit vznik odpadd.

Projekt CEVOOH poskytl pfileZitost vyuzit vysledky Siroce pojatého vyzkumu pro obohaceni
vzdélavani od ZS po SS droven. Na zikladé obsahlé reSerse byly vytvofeny metodické
listy cilici na zménu pfistupu vyrobce/spotrebitele, jez by zohledrovala cely Zivotni
cyklus vyrobkd - od volby materidl(i, pfes infrastrukturu pro dopravu a prodej vyrobkad,
pouziti oballl az po zplsob naklddani s odpady. Dalsi listy popisuji estetické/funkéni
aspekty tvorby a socidlni souvislosti vyuziti ndvrhu produktd; predstavuji principy
ekodesignového mysleni tak, aby mohly byt vyuZzity ve vzdélavani. Metodické listy jsou

jsou uvedeny také piiklady volby inovativnich postup( v praxi.

Soubor téchto podkladl pro vzdélavani tak pokryva nejen znalostni cile, ale také cile
v oblasti behavioralni (rozhodovani, kazdodennf jedndni, Zivotni styl), jez jsou zdkladem
pro navrh aktivit a interaktivnich postup( ve vyuce/uceni.

Zvolena témata a piistupy tak sméfuji k celkové zméné nejen spotfebniho chovani,
ale v§irsim ramci i vyrobnich postupd a naplnéni potfeb zelené ekonomiky. Moznosti
vyuziti téchto podkladl se odviji od provedené analyzy aktér(, ktera urcila jejich vztah
k ekodesignu a k cirkuldrnim postupm v rlznych kontextech obecné.

m

prednaska

Zdroje

Andrews, D. (2015). The circular economy, design thinking and education for
sustainability. Local Economy, 30(3), 305-315.

Deng, J., Du, L., Xia, J., Li, Y., & Cai, X. (2021). Eco-design learning framework
on integrating life cycle assessment into engineering courses for sustainability
competency enhancement. IEEE Access, 9, 160596-160606.

Dlouhd, J., Heras, R., Mula, L., 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/s5u11133664
Dlouhy, Dlouha (2020) Enviwiki: Portdl odpovédné spotreby, http://enviwiki.cz/
wiki/Port%C3%A1l:0dpov%C4%9Bdn%C3%A1_spot%C5%99eba

Enviwiki, Kategorie: Design. https://www.enviwiki.cz/wiki/Kategorie:Design
Johansson-Skdldberg, U., Woodilla, J., & Cetinkaya, M. (2013). Design thinking:
Past, present and possible futures. Creativity and innovation management, 22(2),
121-146.

Maccioni, L., Borgianni, Y., & Pigosso, D. C. (2021). Creativity in successful eco-
design supported by ten original guidelines. International Journal of Design
Creativity and Innovation, 9(4), 193-216.

Scheer, A., Noweski, C., & Meinel, C. (2012). Transforming constructivist learning
into action: Design thinking in education. Design and Technology Education: An
International Journal, 17(3).



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Eco-designin education

Ing. Jifi Dlouhy, RNDr. Jana Dlouhd, Ph.D.
Charles University Environment Centre

Project Number and Title: SS02030008 Centre of Environmental Research: Waste management,
circular economy and environmental security (CEVOOH)

Programme: Environment for Life.

Key Words: Ecodesign; environmental education; design thinking; behavioural change

Eco-design is relevant both to the circular economy (design sets the conditions for the
production, use and recycling/disposal of products at the end of their life) and to education
(it addresses challenges that education systems have not yet responded to - dealing with
uncertainty, considering a problem in the context of possible solutions, developing
creativity and the potential for innovation, etc.). Eco-design is thus one of the tools to
support the green economy and, for example, to reduce waste.

The CEVOOH project has provided an opportunity to use the results of broad research to
be applied in education from primary to secondary level. Based on an extensive literature
review, methodological sheets have been developed that aim to change the producer/
consumer approach to take into account the entire life cycle of products - from the choice
of materials, description of the infrastructure for transporting and selling products, the
use of packaging, to the way waste is managed. Other sheets describe the aesthetic/
functional aspects of product design and the social context of use of the final product; and
introduce the principles of eco-design thinking so that they can be used in education. The
methodological sheets are complemented by the main terms and concepts elaborated in
the Enviwiki knowledge base, where examples of innovative practices are also presented.

This set of educational materials thus covers not only educational objectives in the
knowledge domain, butalso behavioural objectives (decision-making, everyday behaviour,
lifestyle), which are the basis for the design of educational activities and the application of
interactive teaching/learning practices.

The chosen themes and approaches thus aim at overall change, not only in consumer
behaviour, but also in the broader framework of production processes that meet the needs
of the green economy. The possibilities of using these materials are linked to the results of
actor analysis which identified relationship between these actors and with eco-design and
circular practices in different contexts in general.
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Prispévek uvadi nékteré dosazené vysledky pti feseni projektu CEVOOH za posledni obdobi.
Obsahové se skldda ze dvou casti.

Vprvni ¢dsti, oblasti naklddani s minerdlnim stavebnim a demolicnim odpadem, je
uvedena identifikace materidlového toku recyklovanych beton( a cihel jako ¢aste¢ného
zdroje plniva pfi vyrobé cementovych kompozitd. Je prokazano, Ze v disledku soucasného
stavu legislativy (evropskych a ndrodnich pfevzatych norem) je vyroba betond a dilcd
z nich s vy$sim vyuzitim recyklovaného betonu ¢i cihel velmi omezena.

V druhé casti se piispévek vénuje stdle aktudlné&jsimu tématu, moznostem vyuziti skvary
ze spalovny komundlniho odpadu ve stavebnich materidlech. Vzhledem k postupnému
narlstu poctu a kapacit spaloven komundlniho odpadu je nezbytné tesit problematiku
vyuziti produktd spalovani uslechtilejsim zplsobem, nez je sklddkovani. Ve stavebnictvi
je fada materiald, které jsou podminéné schopny vyuzit potencidlu skvary jakozto
heterogenni smési plnivai pojiva. Je vak nezbytné vyresit otazku vlivu technologie vyroby
avysledného produktu na Zivotni prostfedi, ale také objemovou nestdlost Skvary. Prispévek
se zaméfuje na dva zdkladni sméry, smési stmelené hydraulickymi pojivy a pérobeton.
V prvnim pfipadé je nezbytné se vénovat prdvé stabilizaci skvary odlezenim pro snizeni
objemovych zmén a ve druhém pak tfidéni a mechanické dpravé zdrobnénim pro moznost
vyuziti jako ndhrady kfemicité slozky surovinové smési pro vyrobu pérobetonu. Vysledky
ukazuji, Ze potencidl pro vyuziti Skvdry pro tyto Gcely existuje, je vsak nezbytné se déle
zaméFit na vySe uvedené negativni vlastnosti takto heterogenniho materialu a nasledné
na praktické feseni problematiky zajisténi optimdlniho mnozstvi a kvality skvary pro
vyrobu stavebnich hmot.

Usability of construction and demolition waste and slag
from municipal waste incinerators for building materials
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The paper presents some of the results achieved in the project CEV O0H solution over the
last period. It consists of two parts in terms of content.

In the first part, the area of handling mineral construction and demolition waste, the
identification of the material flow of recycled concrete and bricks, as a partial source of
filler in the production of cement composites, is presented. It is proven that due to the
current state of legislation (European and national adopted standards) the production of
concrete and parts thereof with a higher use of recycled concrete or bricks is very limited.

In the second part, the contribution is devoted to an increasingly current topic, the
possibilities of using slag from the municipal waste incinerator in building materials. Due
to the gradual increase in the number and capacities of municipal waste incinerators,
it is necessary to solve the problem of using combustion products in a nobler way than
landfilling. There are many materials used in construction industry that are conditionally
able to use the potential of slag as a heterogeneous mixture of filler and binder. However,
it is necessary to solve the question of the influence of the production technology and
the final product on the environment, as well as the volume instability of the slag. The
contribution focuses on two basic directions, cemented mixtures with hydraulic bindersand
autoclaved aerated concrete. In the first case, it is necessary to focus on the stabilization
of the slag by aging to reduce volume changes. In the second case it is necessary to focus
on the sorting and mechanical treatment by comminution for the possibility of using it
as a substitute for the silica component of the raw material mixture for the production of
autoclaved aerated concrete. The results show that the potential for the use of slag for
these purposes exists. However, it is necessary to further focus on the aforementioned
negative properties of such a heterogeneous material. Subsequently it is necessary to
focus on a practical solution to the issue of ensuring the optimal amount and quality of
slag for the production of building materials.
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Textilni hodnotovy fetézec je dlouhy a komplexni, kde se za vyroby pouziva vice nez 8 000
chemickych latek, které zlepsuji zdkladni vlastnosti a parametry textilnich vyrobka.
V rlznych fazich vyroby a zpracovani textilii, jako je barveni, potisk a koneéna dprava,
stejné jako pfi pouzivani spotfebitelem ana konci Zivotnosti, vSak mize dochazet ke
Skodlivym environmetalnim Géinkdm téchto chemickych latek.

Zejména barviva a pigmenty jsou obvykle toxické a ekotoxické diky relativné vysokému
obsahu tézkych kov(i. Ve vodé rozpustné ionty tézkych kovi se vyznacujici vysokou
perzistenci a bioakumulaci v Zivotnim prostfedi a jsou pfitomny jak v odpadnich
voddch, tak i ve sklddkovém wyluhu. Dalsi nebezpecnou skupinou s vysokou perzistenci
a bioakumulaéni schopnosti jsou per- a polyfluoroalkylované latky (PFAS), které se hojné
pouzivaji v textilnim prdmyslu pro své vynikajici oleofobni a hydrofobni vlastnosti.

Vsoucasnosti existuje obrovska mezera ve vyzkumutykajicim se hodnocenienvironmentalni
toxicity textilnich odpadd. Proto hlavnim cilem projektu bude charakterizace toxickych
polutant s ohledem na environmentalni dopady. Charakterizace toxickych latek bude
stanovena na zdkladé vysledk( vyluhovacich zkousek, konkrétné za vyuziti perkolacniho
testu jako pokrocilého charakterizacniho testu pro odpady. Hlavni vyhodou perkolaéniho
testu je modelovani geochemického chovani textilnich odpadl za redlnych podminek.
Vysledky budou diskutovdny s cilem ziskat konkrétniinformace o nebezpeénych chemickych
latkach, které se v praxi pouzivaji a emituji.

m

Assessment of the presence of hazardous components in textile waste

Ing. Anastasia Shtukaturova
Institute of Chemical Process Fundamentals of the CAS

Project Number and Title: SS02030008 Centre of environmental research: Waste management,
circular economy and environmental security

Programme: Environment for Life

Key Words: textile waste, toxicity, hazardous components, heavy metals, PFAS

The textile value chain is long and complex, with over 8000 chemicals used in the
manufacture of textile products to improve the essential properties and performance of
textiles. However, at various stages of textile production and processing, such as dyeing,
printing and finishing, as well as during consumer use and at the end of life, harmful
effects from these chemicals can occur.

In particular, due to the relatively high content of heavy metals, dyes and pigments are
usually toxicand ecotoxic. Water soluble heavy metalions and compounds characterized by
high persistence and bioaccumulation in the environment are present in both wastewater
and landfill leachate. Per- and polyfluorinated alkyl substances (PFAS), which are widely
used in the textile industry for their excellent oleophobic and hydrophobic properties, are
another hazardous group with a high persistence and bioaccumulation capacity.

Identification of potentially toxic compounds and their synergistic effects in end-of-life
textiles is currently a major research gap, and chemical emissions throughout the life cycle
of a textile product are one of the major sustainability issues. To fulfill this gap, leaching
tests will be carried out as an advanced waste characterization method, simulating the
geochemical behavior of textile waste under real conditions. The results will be discussed
with a view to obtaining specific chemicalinformation on the hazardous chemicals thatare
used and emitted in practice.
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V ndvaznosti na dpravu legislativy, kterou pfinesl zakon ¢. 541/2020 Sb., o odpadech
ajeho pridruzené vyhlasky, byl aktualizovan Informaéni systém odpadového hospodarstvi
(ISOH) ajeho pracovniverze, tzv. PD ISOH. Zményjsou spojené se zavadénim novych (popf.
ruSeni stdvajicich) evidenénich kédu nakladani s odpady. Tyto zmény bylo tfeba zahrnout
i do tvorby PD ISOH, ktera je uréena pro naslednou tvorbu statistik, jako pfiklad lze uvést
tvorbu indikdtor( odpadového hospodafstvi.

Znaénou zménu doznal vypocet susiny pro kaly, kde se pro evidenéni kédy nakladani dosud
vyuzival celorepublikovy prdmér. Nové je tento dopocet feSen vice regiondlné. Primér
pro konkrétni lokalitu je stanoven pouze z odpadovych proud(, které maji s posuzovanym
evidentem né&jakou interaki.

I pres kontrolni proces, kterym prochazeji ohlasenda data, se do PD ISOH stédle propisuje
znacné mnozstvi nesrovnalosti - nesoulad v hmotnostnich bilancich, $patné vykazani
pfi predani a pfevzeti odpadu, chybéjici mnozstvi produkovaného nebo zpracovaného
odpadu aj. Proto je na pracovisti VUT v Brné vyvijen nastroj REVEDATO, ktery tyto chyby
v datech identifikuje a navrhuje napravu. Pfistup kombinuje metody pouzivané v dlohach
s toky a vyrovnani dat. Podstatnym faktorem jsou vahy, které zohlednuji divéryhodnost
jednotlivych evident(, cozZ se pozitivné odrazi v kvalité findlniho navrhu dprav dat. Ambici
vyzkumnikd z VUT v Brné ve spoluprdci se zkusenymi pracovniky CENIA je tento nastroj

voevo

Kromé verifikace datové sady je mozné pomoci pfedstaveného ndstroje vyhleddvat toky
odpadu, jejich transformaci z primarni do sekunddrni produkce (napf. struska po spdlent
smésného komundlniho odpadu v zaFizeni na energetické vyuziti odpadu) a dalsi.
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Following the amendment of the legislation brought by the Waste Act 541/2020 Coll. and
its associated decrees, the Waste Management Information System (ISOH) and its working
version, the so-called PD ISOH, were updated. The changes relate to the introduction of
new (or cancellation of existing) codes for waste management. These changes must be
included in the creation of PD ISOH, which is intended for the subsequent statistics, as an
example, the evaluation of waste management indicators can be cited.

The calculation of dry matter for sludge underwent a significant change, where until now
the nationwide average was used for the codes of loading. This additional calculation is
now handled more regionally. The average for a specific location is determined only from
waste streams that have some interaction with the assessed subject (an entity reporting
the data).

Despite the control process through which the reported data goes, a significant number of
discrepancies are still recorded in the PD ISOH - inconsistencies in mass balances, incorrect
reporting during the handover and acceptance of waste, the missing amount of produced
or processed waste, etc. Therefore, the tool “REVEDATO” is being developed at the BUT
workplace in Brno, which identifies these errors in the data and proposes a correction.
The approach combines the methods used in tasks with data flows and smoothing.
Animportant factor is the weights, which consider the credibility of individual subject,
which is positively reflected in the quality of the final data. The ambition of the researchers
from BUTin Brno, in cooperation with experienced CENIA staff, is to apply this tool already
in the control phase, so that the ISOH database contains the most relevant data.

In addition to the verification of the data set, it is possible to use the presented tool to
search for waste flows, their transformation from primary to secondary production (e.g.,
slag afterincineration of mixed municipal waste in a waste-to-energy plant) and more.
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Indikator mira cyklického vyuzivani materidll je definovan Eurostatem na evropské
trovni jako Circular material use rate (CMU) a je vyuzivan pro monitorovani prechodu
k obéhovému hospodarstvi v oblasti druhotnych surovin. Indikator se na narodni Grovni
vypoc&ita jako podil cyklického vyuZiti materidlii a celkového vyuziti materidlti. Cim vy3si
je hodnota CMU, tim vice primarnich surovin je nahrazeno druhotnymi surovinami a tim
dochdzi k vétsSimu snizovdni negativnich dopadil na Zivotni prostfedi spojenych s tézbou
a zpracovanim surovin a k ekonomickym dspordm.

Vypocet indikatoru CMU pro Ceskou republiku s vyuZitim dat MZP o recyklaci odpad(i
ukdzal, Ze v Casové Ffadé 2010-2020 tento indikator roste a konverguje tak k primérnym
hodnotdm EU27. Zapocte-li se do indikdtoru produkce druhotnych surovin, kterou
monitoruje CSU, jsou hodnoty pro CR vyrazné vy3si, nez je primér EU27. Problémem
pricteni produkce druhotnych surovin k recyklaci odpadd je nebezpedi dvojiho zapocitdni
nékterych materialovych tok(, ke kterému by u CMU nemélo dochazet. Vzhledem k tomu,
ze faktickym cilem CMU je méFit vyuZiti druhotnych surovin a ne recyklaci jako takovou a ze
vyznamnd ¢ast produkce druhotnych surovin stoji mimo vlastni odpadovou statistiku, jevi
se jako nejlepsi feseni zapocitat do CMU pouze produkci druhotnych surovin.
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Circular material use rate indicator (CMU) is defined on the European level by Eurostat
and is used for monitoring of the transition towards circular economy in the field of
secondary raw materials. The indicator for a national level is calculated as the share of
cyclical material use in the total material use. The higher this share is, the more primary
raw materials is substituted by secondary raw materials, which leads to a decrease in
negative environmental impacts related to raw material extraction and processing and to
economic savings.

Calculation of the CMU indicator for the Czech Republic with the use of Ministry of the
Environment data on waste recycling showed that this indicator grew in 2010-2020 and
was approaching the EU27 values. If production of secondary raw materials monitored by
the Czech Statistical Office was included in the indicator, its values for the Czech Republic
would be significantly higher compared to the EU27. The problem of summing up waste
recycling and production of secondary raw materials is the risk of double-counting of
some material flows, which should not happen in the case of CMU. Considering that the
aim of CMU is to quantify the use of secondary materials and not waste recycling per se
and that a significant share of production of secondary raw materials is not a part of the
waste statistics, the best solution seems to be only to include production of secondary raw
materials in the CMU.
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Mikroplasty jsou plastové astice nebo dlomky o velikosti mensi nez 5 milimetrd, které
mohou byt bud’ zamérné vyrobeny v mikroméritku, nebo mohou byt vysledkem rozpadu
vétsich plastovych predmétli v dlsledku environmentalnich faktord, jako je sluneéni
zareni, vitr a plsobeni vin. Tyto drobné plastové Cdstice si v poslednich letech ziskaly
znacnou pozornost kvili jejich potencidlu zplsobovat environmentalni toxicitu. Toxicita
v kontextu mikroplastl se tyka skodlivych Gcinkd, které mohou mit tyto malé plastové
Castice na zZivotni prostfedi a potazmo na zivé organismy v tomto prostredi. Mikroplasty
se staly problémem, protoZze mohou absorbovat a akumulovat rizné toxické chemikdlie
a znecistujici latky z okolniho prostfedi. Tyto chemikalie mohou zahrnovat tézké kovy,
pesticidy a organické znecistujici latky, které mohou ulpivat na povrchu mikroplastd.
V disledku toho, kdyZz jsou mikroplasty pozity nebo pfijdou do kontaktu s mofskymi nebo
suchozemskymi organismy, mohou tyto toxiny zanést do potravniho fetézce, coz vede
k Fadé nepFiznivych Géinka.

Dopad mikroplastické toxicity na Zivotni prostredi je Siroky a mnohostranny. Ve vodnich
ekosystémech, jako jsou ocedny, feky a jezera, mohou byt mikroplasty pohlceny mofskym
zivotem, od malého zooplanktonu po vétsi ryby a savce. Toto poziti mize mit Skodlivé
dasledky, véetné fyzického poskozeni traviciho traktu organismd, snizené efektivnosti
krmeni a potencidlniho pfenosu toxickych latek potravnim fetézcem. Kromé toho mlze
pritomnost mikroplastd ve vodnim prostfedi narusit ekosystémy, zménit kolobéh Zivin
a ovlivnit celkové zdravi téchto krehkych ekosystémd. Prispévek shrne zdkladniinformace
ohledné problematiky vyskytu mikroplastl v prostfedi, jejich detekce a prokdzanych
toxickych dcink( na organismy.
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Microplastics are plastic particles or fragments less than 5 millimetres in size that can
either be intentionally produced on a microscale or result from the breakdown of larger
plastic objects due to environmental factors such as sunlight, wind and wave action. These
tiny plastic particles have received considerable attention in recent years due to their
potential to cause environmental toxicity. Toxicity in the context of microplastics refers to
the harmful effects that these small plastic particles can have on the environment and by
extension the living organisms in that environment. Microplastics have become a problem
because they can absorb and accumulate various toxic chemicals and pollutants from the
environment. These chemicals caninclude heavy metals, pesticides, and organic pollutants
that can adhere to the surface of microplastics. Consequently, when microplastics are
ingested or come into contact with marine or terrestrial organisms, they can introduce
these toxins into the food chain, leading to a range of adverse effects.

The impact of microplastic toxicity on the environment is broad and multifaceted. In
aquatic ecosystems such as oceans, rivers and lakes, microplastics can be ingested by
marine life, from small zooplankton to larger fish and mammals. This ingestion can have
harmful consequences, including physical damage to the organisms’ digestive tracts,
reduced feeding efficiency, and the potential transfer of toxic substances through the
food chain. In addition, the presence of microplastics in the aquatic environment can
disrupt ecosystems, alter nutrient cycling and affect the overall health of these fragile
ecosystems. The contribution will show basic information regarding the issue of the
occurrence of microplastics in the environment, their detection and proven toxic effects
on organisms.
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In-situ chemickd oxidace (ISCO) nalezi do skupiny sanacnich metod zamérenych na
odstranovani kontaminantd zhorninového prostredi. Specificky byvd tato metoda
pouzivana v pfipadé kontaminace chlorovanymi organickymi latkami. Vramci in-situ
chemické oxidace je do horninového prostfedi aplikovan vodny roztok silného oxidacniho
Cinidla, které dokaze ménit pritomné kontaminanty na méné toxické produkty. Oxidacni
¢inidla neplsobi ovsem v horninovém prostfedi selektivné, ale reaguji také s pFirozenymi
oxidovatelnymi ldtkami, coz se v praxi projevuje fadou negativnich dopadd. V ramci zde
prezentovaného piispévku jsou tyto nevyhody podrobné diskutovany.
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In-situ chemical oxidation (ISCO) belongs among the remediation methods used to
remove contaminants from the subsurface. This method is specifically used in the case
of contamination with chlorinated organic compounds. During the in-situ chemical
oxidation, an aqueous solution of a strong oxidant is applied, which is capable to convert
the contaminants present into less toxic products. However, oxidising agents do not work
selectively in the subsurface but also react with natural oxidisable substances, which in
practice has several negative effects. Within the framework of the paper presented here,
these disadvantages are discussed in detail.
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Poly- a perfluoroalkylové slouceniny (PFAS) pfedstavuji skupinu vysoce fluorovanych syn-
tetickych organickych latek, které maji rlizné fyzikalni a chemické vlastnosti a vyskytuji se
jakv pramyslovych, takiv komunalnich odpadnich vodach. Tyto latky jsou v pramyslu vyu-
Zivany napf. ve vyrobé a zpracovani nezeleznych kov(, v povrchové Gpravé kov(, v elektro-
technickém prdmyslu, mohou pochazet z vyroby barev, z vyroby papiru a oball na potra-
viny, €isticich a mycich prostredkd, vodu odpuzujiciho textilu ¢i hasebnich smési (pény).
Vzhledem k vlastnostem téchto latek, kdy jejich molekula obsahuje jak hydrofilni, tak hyd-
rofobni funként skupiny, a pfitomnosti vysoce stabilnich vazeb mezi uhlikem a fluorem, se
jedna o molekuly velmi odolné vici chemickému, tepelnému i biologickému rozkladu. Tim
se tyto latky mohou akumulovat v Zivotnim prostredi, coz vyvoldva v mnoha zemich znacné
znepokojen.

Vramci vyzkumného projektu CEVOOH (SS02030008) byly zjistovany koncentrace latek
PFAS na odtocich zvybranych komunélnich Cistiren odpadnich vod (COV) s kapacitou
vetsi nez 30000 EOQ. Soucasné vramci feSeni projektu Centrum VODA (SS02030027)
bylo zjistovdno, jakd je aktudlni situace vyskytu téchto latek ve vypousténych odpadnich
vodach z priimyslovych podniki do kanalizace i do vodnich tokii v Ceské republice. Zjisténé
informace jsou podkladem pro ovéfeni nastaveni ohlaSovaciho prahu do Integrovaného
registru znecistovani Zivotniho prostredi (IRZ), ktery byl nafizenim vlady ¢. 137/2023 Sb.
(novela nafizeni vlady ¢. 145/2008 Sb.) stanoven na hodnotu 0,05 kg/rok.

V pribéhu feSeni byl provadén screening u cca 30 vybranych primyslovych subjektd
a 5 zafizent, kterd spadaji do kategorie 6.11 “Priimyslové COV” podle zékona ¢. 76/2002 Sb.,
ointegrované prevenci a omezovani zneciSténi, o integrovaném registru znecistovani
a 0zméné zakond, a u cca 30 komundlnich ¢istiren odpadnich vod o kapacité vétsi nez
30000 EO. Ze sledovanych priimyslovych subjektl prekrocily ohlasovaci prah pouze dva
subjekty (ze zpracovdni neZeleznych kov(i a povrchové Gpravy a z vyroby papiru a lepenky).
U sledovanych komundlnich cistiren odpadnich vod byl ohlasovaci prah ptekrocen
v podstaté ve vSech pfipadech z ddvodu vysokého objemu vypousténych odpadnich vod

a koncentraci latek PFAS.
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Poly- and perfluoroalkyl compounds (PFAS) represent a group of highly fluorinated
synthetic organic substances that have different physical and chemical properties and can
be found in both, industrial and urban wastewater. These substances are used in industry,
e.g. in non-ferrous metal production and processing, during metal surface treatments,
in the electrotechnical industry, in the production of paints, paper, and food packaging,
in cleaning and washing agents, in water-repellent textiles and in fire-extinguishing
mixtures (foams).

Due to the PFAS properties (molecules have both hydrophilic and hydrophobic functional
groups, and highly stable bonds between carbon and fluorine), the substances are highly
resistant to chemical or thermal and biological decomposition. This can lead to their
accumulation in the environment, which is of growing concern in many countries.

As part of the CEVOOH research project (S502030008), concentrations of PFAS substances
in effluents from selected urban wastewater treatment plants (WWTPs) with a capacity
higherthan 30000 PEwere monitored. Atthe sametime, as part of the Water Centreresearch
project (5502030027), the occurrence of PFAS substances in wastewater discharged from
industrial facilities into sewers or water recipients was monitored.

Data on PFAS occurrence in effluents was the basis for verifying the reporting threshold
value proposed for reporting to the Integrated Pollution Register. The reporting threshold
value was set at 0.05 kg/year (Government Regulation No. 137/2023 Coll.; amendment
to Government Regulation No. 145/2008 Coll.). The screening was carried out at approx.
30 selected industrial facilities + another 5 facilities belonging to the category 6.11
Lndustrial WWTPs*, according to the IPPC Act No. 76/2002 Coll.; and at about 30 municipal
WWTPs with a capacity of 30 000 PE and higher. Concerning the monitored industrial
facilities, only two exceeded the reporting threshold value (a facility for processing of non-
ferrous metals + surface treatment, and a facility for paper and cardboard production). In
the monitored municipal WWTPs, the reporting threshold value was exceeded de facto in
all cases, due to the high volume of discharged wastewater and concentrations of PFAS

substances.
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V(R je cca. 82 % obyvatel, éili cca. 8,6 mil., pFipojeno na vefejnou kanalizaci s biologickou
Gistirnou odpadnich vod (COV) a &istirny vypoustéji vyéisténou odpadni vodu do Fek -
recipient(i”. Obecné neplati vztah ,velka COV - velkd feka/recipient”. V CR je registrovano cca
2700 komunélnich COV, v kategorii ,nad 2 000 pripojenych obyvatel” mame cca 550 COV, které
obsluhuijf cca. 7,3 mil. obyvatel CR, tj. 80 % ,pFipojenych”, resp. cca 70 % viech obyvatel CR.

Produkce a jakost vycisténé odpadni vody vypousténé do fek je celkem stdla
a predikovatelnd, ale situace ve vodnich tocich se béhem roku vyznamné méni, zejména
aktudlni priitok a teplota vody v rocnim cyklu. Ménf se tedy jak vlastni jakost vody pfimo
pod Cistirnou (fedéni vypousténé vody), tak podminky pro dal$i degradaci zbytkového
znecisténi ddle po proudu. To je kontrolovdno ndrodni (aevropskou) legislativou,
kterd ovSem stdle jesté pouzivd pro ochranu fek primérné nebo sumarni ro¢ni hodnoty
a nerespektuje dostatecné rizika extrémnich situaci. S klimatickou zménou roste frekvence
dlouhodobych (nadsezénnich) period sucha a velmi nizkych pritok(, provazenych logicky
i extrémy teplotnimi. Tim narista i frekvence situaci, kdy pfi nizkém pritoku pod COV
m(zZe dojit k vyznamnému negativnimu ovlivnéni feky - jak k ohroZeni vlastniho fi¢éniho
ekosystému jiz ovlivnéného nizkym pritokem, tak k omezeni moznosti uzivanivody, a dale
k estetickym a hygienickym probléméim atd. COV p¥itom budou ,plnit” soucasné limity.

Pro soubor 133 velkych komunalnich COV nad 10 000 p¥ipojenych obyvatel, které obsluhujf
cca 60 % obyvatelstva, jsme propocitali stabilni produkci komunalnich odpadnich vod,
prdmérné prdtoky v misté vypousténia modelové zatizeni recipient(i. Produkce komundlnich
odpadnich vod je na rozdil od srdZek stald a odpovida celkové spotfebé pitné vody -
v pfripojenych domdcnostech, skoldch, hospoddch, na pracovistich apod. Pracujeme proto
s odhadem celkové spotfeby 120 litrii/osoba/den. Situaci ,sucho” jsme modelovali jako
25 % priimérného priitoku. V souboru 133 velkych COV v takové situaci prekracuje p¥isun
Lstandardné vy¢&isténych komunélnich vod” do toku 50 % pratoku v recipientu 17 COV, pFisun
10 % pritoku prekracuje 42 COV. V podstaté jediné Praha pracuje v été s nadlepovanim
priitoku z Orliku. Pro mensf COV, zejména na mensich tocich, je situace podstatné horsi.

Zatizeni tok( standardné vycisténymi odpadnimi vodami tedy midze byt za sucha
vyznamné, i pfi plnéni soucasnych predpist pro provoz COV a ochranu fek. Kritéria pro
ochranu dotcenych Gsek( fek by proto méla byt zaloZena efektivné, nikoliv na primérnych

¢i sumdrnich ukazatelich jako dosud.
m
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In the Czech Republic 82% of inhabitants, e.g. ca. 8.6 million people, are connected
to the public sewerage systems with a biological wastewater treatment plant (WWTP),
discharging treated wastewater to rivers (recipients). In general, there is no relation “big
city - big river”. Generally, 2,700 communal WWTPs are registered in the CR. Ca. WWTPs
500 belong to the category “> 2,000 connected people”, servicing in total 7.3 mil. people,
e.g. 80% “connected” or 70% % of total population.

Production and quality of discharged treated wastewater is relatively stable, but the
situation in receiving watercourses is very unstable due to fluctuations of actual flow and
to the seasonal cycle of temperature. Thus, both the dilution and conditions of degradation
in the river downstream fluctuate. WWTP discharges and situation in rivers are controlled
by Czech and European legislation, which is still based on summarizing or average values
of indicators, not respecting risks of extreme situations. However, with climatic change
frequency of long periods of drought and low flows in rivers increases, connected with
temperature extremes. So dramatic negative impact on rivers could be expected even
when current “limits” are met by WWTPs — damage of the entire river ecosystems, general
water use, aesthetic and hygienic problems, etc.

We have calculated the stable production of communal wastewater (separated from
rainwater), mean water flow in points of discharge and theoretical load to receiving rivers
forthe set of 133 “higgest” WWTPs, declaring > 10,000 connected inhabitants, servicingin
total 60% of population. Production of communal wastewater is stable, corresponding to
consumption of drinking water, which we calculate as 120 L per capita per day (households,
schools, pubs, offices etc.). As “drought” we modelled flow 25% of long-term flow
calculated for the discharge profile. In the set of 133 big WWTPs, 17 items discharge more
than 50% of flow in river and 42 items discharge more than 10% of river flow. Only the
City of Prague uses flow amendments (from Orlik reservoir) during the summer, the rest of
receiving rivers is fully dependent on the natural flow. For smaller WTTPs and rivers, the
model situation seems even more serious.

Thus, the load of treated wastewaters to rivers could be very serious during droughts even

under current limits of river protection control. Criteria of the control should be adapted
effectively with respect dry periods, not to be based on average summary data as usual

today.
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V Ceské republice se problematika prevence zavainych havarii (PZH) tyka vice ne?
200 pramyslovych objektd s rozdilnym mnoZstvim nebezpecnych latek i rozdilnym
zplGsobem nakladant, fj. od mensich skladi nebezpecnych latek, pres jednoduché chemické
vyroby az po velké chemické podniky. Hlavnim cilem projektu v této oblasti je vytvofit
navrh koncepce pro Ceskou republiku v oblasti PZH v kontextu strategického sméfovan{
CR, predikce dalsiho rozvoje a stanovent priorit v souladu s hlavnimi politikami CR a EU.
Vyvoj v oblasti procesni bezpecnosti a prevence zavaznych havarii béhem poslednich 10 let
s rozvojem pocitacovych technologii pokracuje velice rychle.

Prdce na projektu byly prioritné feseny ve 4 diléich oblastech, kde byly vystupy projektu
naplanovany do konce roku 2022 a v dil¢i oblasti Kultura bezpecnosti (do konce roku
2023). Dil& &innosti jsou zaméFeny na pozadovana metodicka doporuceni pro MZP, a to
konkrétné v ndsledujicich klicovych aspektech oblasti prevence zavaznych havdrii: starnuti
objektl, kybernetickd bezpecnost, softwarové ndstroje, dalsi nastroje prevence zdvaznych
havarii. Lze konstatovat, Ze v oblasti 3.A Hodnocenf rizik zdvaznych havdrii projekt dosahl
pozadovanych vysled(i a feeni probiha podle planu.

V soucasné dobé jsou zahajeny prace na ndvrhu metodického postupu hodnoceni rizik
nezatazenych zdrojl rizik, kdy pro mensi zafizeni, kde se také nachazeji nebezpecné latky,
neni prozatim hodnoceni rizik z hlediska zavaznych havarii vyzadovadno. Presto tato mensi
zafizeni mohou ptedstavovat riziko zdvazné havdrie vzhledem ke svému pfipadnému
umisténi naptiklad v bezprostfedni blizkosti obytnych zén nebo shromazdovacich prostor,
coz zvysuje riziko pro obyvatelstvo nebo i pfipadného poskozeni Zivotniho prostredi.

Znaéna pozornost je také vénovana zpracovani informaci ziskanych z havarii, ke kterym
doslo. Z téchto Gdajl v oblasti starnuti objektd bylo napfiklad urceno, Ze hlavni pficinou
havdrii spojenych s (inikem nebezpecnych latek je koroze. Zasazenou ¢astitechnologickych
celkli je predevsim potrubi. Nicméné dalsim zjisténi bylo, Ze kromé konkrétnich
mechanickych poruch se na havdriich podileji i dalsi faktory spojené s nedostatky
v systémech fizeni bezpecnosti, provozu a integrity, které pravdépodobné souvisi se
ztratou znalosti, dokumentace a zkusenosti s danym provozem.
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In the Czech Republic, the issue of major accident prevention concerns more than
200 industrial facilities with different amounts of hazardous substances and different
handling methods, i. e. from smaller warehouses of hazardous substances, through simple
chemical production to large chemical enterprises. The main goal of the project in this
area is to create a concept proposal for the Czech Republic in the field of major accident
prevention 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. The development in the field of process safety and prevention
of major accidents during the last 10 years with the development of computer technologies
continues very quickly.

Work on the project was prioritized in 4 sub-areas, where project outputs were planned
until the end of 2022 and in the Safety Culture sub-area (until the end of 2023). Sub-
activities are focused on the required methodological recommendations for the Ministry of
Environment, specificallyin the following key aspects of the prevention of major accidents:
aging of buildings, cyber security, software tools, other tools for the prevention of major
accidents. It can be stated that in work package 3.A Risk Assessment of Major Accidents,
the project achieved the desired results and the solution is proceeding according to plan.

Work is currently underway on the proposal of a methodical procedure for risk assessment
of unclassified risk sources, when for the time being, risk assessment in terms of major
accidents is not required for smaller facilities where dangerous substances are also found.
Nevertheless, these smaller enterprises can pose a risk of a major accident due to their
possible location, for example, in the immediate vicinity of residential zones or assembly
areas, whichincreases the risk to the population or even possible damage to the environment.

Considerable attention is also paid to the processing of information obtained from
accidents that have occurred. From this data in the area of object aging, it was determined,
for example, that the main cause of accidents associated with the release of dangerous
substances is corrosion. The most affected part of the technological units is the pipeline.
However, another finding was that in addition to specific mechanical failures, other
factors associated with deficiencies in the safety, operation and integrity management
systems are involved in the accidents, which are probably related to the loss of knowledge,
documentation and experience with the given operation.
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Vystaveni rlznym chemickym latkdm mze zvysit pravdépodobnost, Ze se dité narodi
s nizkou nebo velmi nizkou porodni hmotnosti. Déti narozené s velmi nizkou porodni
hmotnosti maji vyssi riziko vyskytu neurosenzorickych problém(, problém{ souvisejicich
s behaviordlnimi a socidlnimi kompetencemi a poruch uceni nez déti narozené s normdln{
porodnivéhou. Urady viak celi problémiim pfi requlaci chemickych latek, protoZeje obtizné
porovnat ekonomické piinosy a ndklady zavedeni takovych opatfeni. Zaroven pochopent,
jak obcané vnimaji rizika vystaveni chemickym latkam a jejich regulaci, je ddlezité pro
podporu zavadéni opatfeni.

Pro porozuméni percepce téchto rizik a moznych opatfeni na jejich sniZeni analyzujeme
data z dotaznikového Setfeni obyvatel deviti zemf, které jsme realizovali v rdmci projektu
pro Organizaci pro hospodafskou spoluprdci a rozvoj (OECD). Dotaznikové Setfeni bylo
provedeno v Kanadé, Ceské republice, Italii, Mexiku, Nizozemsku, Svycarsku, Turecku,
Spojeném kralovstvi a ve Spojenych statech americkych. V kazdé zemi byla velikost vzorku
1200 respondentd. Vzorkyjsou reprezentativni pro obyvatele danych zemiv plodném véku,
ktefi jsou ve vztahu a planuji prvni & dalsi dité béhem péti let. Zatimco cilem studie pro
OECD bylo odhadnout hodnotu statistického pfipadu nizké porodni hmotnosti pro ocenénf
ekonomickych pfinosd regulace chemickych latek, cilem tohoto prispévku je zjistit, jak lidé
se zamérem mit dité vnimajf rizika vystaveni chemickym latkam, jak se snazi sniZit jejich
vystaveni a do jaké miry souhlasi s jejich regulaci. Miru podpory regulaci chemickych latek
vysvétlujeme na zakladé postojli a sociodemografickych charakteristik respondentd.
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Exposure to various chemicals can increase the probability that a baby will be born with
a low or very low birth weight. Babies born with very low birth weight have a higher risk
of neurosensory problems, behavioural and social competence problems and learning
disabilities than babies born with normal birth weight. However, authorities face
challengesin requlating chemicals because it is difficult to compare the economic benefits
and costs of introducing such measures. At the same time, understanding how citizens
perceive the risks of exposure to chemicals and their regulation is important to support the
implementation of governmental measures.

To understand the perception of these risks and possible measures to reduce them,
we analyze data from a questionnaire survey of residents of nine countries, which we
implemented as part of a project for the Organization for Economic Cooperation and
Development (OECD). The questionnaire survey was conducted in Canada, the Czech
Republic, Italy, Mexico, the Netherlands, Switzerland, Turkey, the United Kingdom, and
the United States of America. In each country, the sample size was 1 200 respondents.
The samples are representative of the countries’ populations of fertile age who are in
a relationship and planning their first or next child within five years. While the objective
of the study for the OECD was to estimate the value of the statistical case of low birth
weight for valuing the economic benefits of chemical regulation, the objective of this
paper is to determine how people intending to have a child perceive the risks of exposure
to chemicals, how they seek to reduce their exposure, and the extent to which they agree
with their requlation. We explain the degree of support for chemical requlation based on
respondents’ attitudes and sociodemographic characteristics.
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Prispévek se zaméfuje na vyuziti modernich metod délkového prazkumu Zemé (DPZ)
pro monitorovani kontaminovanych mist. Konkrétné se zabyva analyzou materidll na
zdjmovém tzemi skladky Klobouky u Brna s pouzitim leteckych hyperspektralnich dat ze
senzor(l CASI (400-1 000 nm), SASI (1 000-2 500 nm) a leteckého laserového skenovani
neboli LiDARu. Vramci analyzy byly pouzity rlizné pristupy a metody - porovnavani
spektralnich krivek Spectral Analyst, metoda fizené klasifikace Spectral Angle Mapper
(SAM), objemové analyzy skladkového télesa atd. Vysledky analyz mohou do budoucna
poskytnout informace o moznostech vyuziti dat DPZ pfi mapovani antropogenniho
znecisténi.
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The presentation focuses on the use of modern remote sensing (RS) methods for
monitoring contaminated sites. Specifically, it deals with the analysis of materials at
the Klobouky u Brna landfill site of interest using airborne hyperspectral data from CASI
(400-1,000 nm), SASI (1,000-2,500 nm) and airborne laser scanning sensor (LiDAR).
Various approaches and methods were used for the analysis - spectral curve matching by
Spectral Analyst method, Spectral Angle Mapper (SAM) supervised classification method,
volumetric analysis of the landfill, etc. The results of the analyses can provide future
information on the possibilities of using DPZ data in anthropogenic pollution mapping.
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Metody dalkového prlizkumu prochdzi posledni dobou prekotnym vyvojem diky lepsim
pristrojlim s vy$Sim rozliSenim, vétsimu poctu spektralnich kandld, modernim nosictm,
digitalnimu uloZeni a zpracovdni dat svyuZitim metod strojového uceni, ale fyzikdlni
zaklady jsou stdle stejné, zkoumaji se spektralni projevy snimanych materiald, tj. jak dany
materidl elektromagnetické vlnéni v urcitych vlnovych délkach odrazi nebo pohlcuje.
Pokud hodnoty odrazivosti vkazdém dseku elektromagnetického spektra zobrazime
v grafu, ziskame kfivku spektrdlni odrazivosti daného materidlu, ktera je pro kazdy
kfivka odrazivosti a tim presnéji dokazeme urcit fyzikalni a chemické slozeni zkoumaného
objektu.

Pfi dostupnosti vhodnych dat, idedlné hyperspektrdlnich sdesitkami az stovkami
spektralnich kanald, je mozné identifikovat i drobné odchylky v materidlovém sloZent
objektl, coZ lze velmi dobfe vyuzit pro uréovdni kontaminovanych mist. Kromé vlastnich
naméfenych dat je potfeba mit referenéni data pribéhu kiivek spektralni odrazivosti
nejriznéjsich kontaminantd, at jiz urené laboratorné nebo pfi terénnich pracich, a s nimi
porovndvat naméfrend data. Poté je mozné celé FeSeni algoritmizovat a implementovat
napfiklad prostfednictvim webové aplikace.
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Remote sensing methods have undergone rapid development in recent times, thanks to
improved instruments with higher resolution, a greater number of spectral channels,
modern carriers, digital storage, and data processing using machine learning methods.
However, the fundamental physics remains the same; it involves the study of spectral
responses of scanned materials, namely, how a given material reflects or absorbs
electromagnetic radiation at specific wavelengths. When reflectance values in each
segment of the electromagnetic spectrum are plotted on a graph, we obtain a spectral
reflectance curve of the material under investigation, which is unique for each material.
The more detailed data we have available, the more detailed the spectral reflectance
curve, and the more precisely we can determine the physical and chemical composition of
the object being studied.

With access to suitable data, ideally hyperspectral data with dozens to hundreds of spectral
channels, it is possible to identify even minor deviations in the material composition of
objects. This can be effectively utilized for detecting contaminated areas. In addition to
theactual measured data, itis necessary to have reference data for the spectral reflectance
curves of various contaminants, whether determined in a laboratory or during fieldwork,
and compare this data with the measured information. Subsequently, the entire solution
can be algorithmized and implemented, for example, through a web application.
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Projekt PERUN je zaméfen na vyzkum klimatickych extrém(, sucha a ddsledkd jeho
prohlubovani v Ceské republice. Ukolem projektu je podrobné analyzovat probihajici
a predikované budouci zmény, vcetné identifikace rizik pro Zivotni prostfedi a pro
spolecnost. Vystupem budou i podklady nutné pro pfipravu a aktualizaci strategickych
dokument a pro rozhodovaci procesy nejen v oblasti adaptaci na zménu klimatu, ale i pro
doporuceni a hodnoceni mitigacnich opatfeni v procesu jejich pfipravy i realizace.

Zaklad scénafe zmény klimatu v CR je tvofen vystupy regionélniho klimatického modelu
ALADIN-CLIMATE/CZ v rozliseni 2,3 km. Odhady klimatického scéndre byly pfipraveny
na zakladé vypoctu modelu ALADIN-CLIMATE/CZ metodou Bias korekce. Vypocet modelu
je pFipraven pro obdobi 1990-2014 (25 let) v rezimu historického vypoctu a pro obdobi
2021-2100 podle scénare velmi vysokych emisi sklenikovych plynd SSP5-8.5. Scénar
SSP5-8.5 byl v ramci fesenfi projektu zvolen jako primdrni a data jsou pro néj jiz dostupna
a preddna k dalsim analyzam. Ndsledovat bude zpracovdni vypoctl pro scénar SSP2-4.5.
Pred provedenim vypoctd metodou Bias (i pfredchozi Delta metodou) pro uvedend
dvacetileta obdobi byl porovndn modelovy béh s aktudlnim klimatem, které reprezentuji
gridovand data GriSt (CHMU) za stejné obdobf jako historicky vypocet modelu ALADIN
(1990-2014).

Pro analyzu rajonizace tzemi Ceska z pohledu rizikovosti a zmén frekvence extrémnich
jevl byla ptipravena prvni sada ,rizikovych charakteristik” popisujicich vybrané kategorie
nebezpecnych jevil - horko, mrdz, sucho, pfivalové desté, boute a pozary. Testovano na
obdobi 1991-2020 a pak jednotlivd dvacetileti 2021-2100 bylo zatim 12 charakteristik,
nékteré znich i pro vice limitnich hodnot. Napfiklad pocet horkych dnli s maximalni
teplotou 34 °C a vice pro limit 3 a 6 dniv prdméru v daném obdobi nebo primérnd denni
maximdlniteplota v prodlouzeném vegetacnim obdobi duben az fijen pro limit 21 °Capod.

First results of climate change estimation in the Czech Republic -
PERUN project

Ing. et Ing. Veronika Sustkovd, RNDr. Radim Tolasz, Ph.D., Iryna Dvoretska, Ph.D.,
MSc. Miroslav Repka

(zech Hydrometeorological Institute

Project Number and Title: SS02030040 - PERUN (Prediction, Evaluation and Research for
Understanding National sensitivity and impacts of drought and climate change for Czechia)

Programme: Environment for Life

Key Words: PERUN, climate change, territorial risk analysis

The PERUN project focuses on the research of climatic extremes, drought, and the
consequences of climate change in the Czech Republic. The task of the projectis to analyse
in detail ongoing and predicted future changes, including the identification of risks for the
environment and society. The output will also be documents necessary for the preparation
and updating of strategic documents and for decision-making processes not only in the
field of climate change adaptation, but also for recommendations and evaluation of
mitigation measures in the process of their preparation and implementation.

The base of the climate change scenario in the Czech Republic consists of the outputs of the
regional climate model ALADIN-CLIMATE/CZ at a resolution of 2.3 km. The climate scenario
estimates were prepared based on the calculation of the model ALADIN-CLIMATE/CZ by the
Bias correction method. The calculation of the modelis prepared for the period 1990-2014
(25 years) in the historical calculation mode and for the period 2021-2100 according to
the scenario of very high greenhouse gas emissions SSP5-8.5. The scenario SSP5-8.5 was
chosen as the primary one within the project solution and the data are already available for
it and passed on for further analyses. The following will be the processing of calculations
for the scenario SSP2-4.5. Before the Bias method calculations (and the previous Delta
method) were carried out for the aforementioned 20-year periods, the model run was
compared with the current climate represented by Grid data GriSt (CHMI) for the same
period as the historical calculation of the ALADIN model (1990-2014).

For the analysis of the territory of the Czech Republic from the point of view of risk and
changes in the frequency of extreme phenomena, the first set of ,risk characteristics”
describing selected categories of dangerous phenomena - heat, frost, drought, torrential
rains, storms, and fires — was prepared. Tested for the period 1991-2020 and then for the
individual 20-year period 2021-2100, there were 12 characteristics so far, some of them
for more limit values. For example, the number of hot days with a maximum temperature
of 34 °C or more for the limit of 3 and 6 days on average in the given period or the average
daily maximum temperature in the extended growing period April-October for the limit of

21 °Cetc.
m_
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Budouci zmény ve snéhové pokryvce v Cesku a jejich vliv na sezénni
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Hory jsou vyznamnou zasobdrnou vody, kterd je v ¢asti roku vazana ve snéhové pokryvce,
a zasadné tak ovliviuji hydrologicky rezim niZe polozenych oblasti. Zasoby snéhu se
vSak budou v budoucnu snizovat v dlsledku zvysovani teploty vzduchu, coz ovlivni rezim
odtoku a dostupnost vody v tocich. Proto je ddlezité zkoumat budouci zmény snéhu ve
vztahu kjarnim a letnim nizkym pratokim, predevsim pak analyzovat mozné zmény
hydrologického rezimu pro rGzné scénafe zmény klimatu. Proto bylo hlavnim cilem
prezentovaného vyzkumu 1) simulovat budouci zmény v zdsobdch snéhu v horskych
oblastech Ceska a 2) analyzovat, jak tyto zmény ovlivni budouci vodni reZim horskych
a podhorskych tokd. Hydrologické projekce vychazely z celkem 17 kombinaci globélnich
a regiondlnich klimatickych modeld pro tfi scéndre vyvoje koncentraci sklenikovych plyn(i
(RCP 2.6, 4.5 a 8.5).

Simulace budouciho vyvoje ukdzaly na pokles maxima snéhovych zdsob o 30-70 % do roku
2100. Zaroven se ocekavd, Ze sezbna tdni snéhu nastane o 3-4 tydny diive, nez je tomu
v soucasnosti. Simulace nicméné poukdzaly na velkou variabilitu tohoto vyvoje zplsobenou
velkou variabilitou vstupnich klimatickych projekci. Napfiklad, pokles snéhové pokryvky
vlivem zvy3eni teploty vzduchu mlze byt cdstecné kompenzovan ndrdstem zimnich srazek,
které je predpoklddano nékterymi klimatickymi modely. Nicméné v priiméru lze ocekdvat,
o mésic), ktery bude zdroven vyrazné nizsi. Vysledky také prokdzaly, Ze klimatické scéndre,
které obecné predikuji nejvyraznéjsi pokles letnich nizkych pratokd a nejvy3si zvyseni
nedostatkovych objem(, jsou zaroven ty, které predikuji nejvy3si pokles letnich srazek
v kombinaci s nejvyraznéjsim Gbytkem snéhové pokryvky. Vysledky tedy ukazuji, ze dbytek
snéhu m(iZe ve sledovanych povodich vyznamné pfispét ke zvyseni extremity a prodlouzent
obdobf sucha, a mohou tak byt uzite¢né pro nastaveni strategii zmirfiovdni a adaptace na
zmény klimatu v horskych oblastech.

m

Future changes in snow and its influence on seasonal runoff and low
flows in Czechia
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Mountains are referred to as water towers because they substantially affect the hydrology
of downstream areas. However, snow storages will decrease in the future due to the
increase in air temperature which will affect streamflow regime and water availabhility.
Therefore, it is important to investigate the future change in relation between snow and
summer low flows, specifically to assess a wide range of hydrological responses to different
climate predictions. Therefore, the main objectives of this study were 1) to simulate
the future changes in snow storage for a large set of mountain catchments in Czechia
representing different elevations and to 2) analyse how the changes in snow storages
will affect streamflow seasonality and low flows in the future reflecting a wide range of
climate predictions. The projections of the future climate from EURO-CORDEX experiment
reflecting different emission trajectories were considered.

Future simulations showed a dramatic decreasein snow-related variables for all catchments
at all elevations. For example, annual maximum snow storage decreased by 30%-70%
until the end of the 21st century compared to the current climate. Additionally, the snow
will melt on average by 3-4 weeks earlier in the future. The results also showed the large
variability between individual climate projections and indicated that the increase in air
temperature causing the decrease in snowfall might be partly compensated by the increase
in winter precipitation. Expected changes in snowpack will cause by a month earlier
period with highest streamflow during melting season in addition to lower spring runoff
volume due to lower snowmelt inputs. The future climate scenarios leading to overall dry
conditions in summer are associated with both lowest summer precipitation and seasonal
snowpack. The expected lower snow storages might therefore contribute to more extreme
low flow periods in the future. The results are important for mitigation and adaptation
strategy related to climate change impacts in mountain regions.
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Rybniky - klenoty, které se jiz netipyti
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Ceské rybniky jsou svétovy unikat. Stoji vak na rozcesti. Jsou ovlivnény intenzivnim
obhospodarovanim i faktory ovliviujicimi okolni krajinu. Komplexni sledovani zmén
rybnicnich ekosystém( a jejich spolecenstev je z mnoha dlivodd jen obtizné proveditelné.
Nabizi se zde ale moznost vyuziti druhl s vhodnymi indika¢nimi vlastnostmi. Vhodnou
modelovou skupinu pro sledovdni téchto zmén predstavuji vodni ptaci, jejichz vyhodou je
znacné rozvinutd propracovanost metod zjistovanijejich pocetnosti a sledovani populacni
dynamiky i reprodukénich parametrd.

0d konce 19. stoleti jsou na naSem Gzemfi doloZeny rozsahlé zmény v populacich vodnich
ptdkd, do nichZ se promitly zmény trofické situace rybnik{; predstavujicich nejvyznamnéjsi
hnizdni prostfedi vodnich ptaki na Gzemi Ceské republiky. Vyrazné zmény pocetnosti
nastaly po roce 1980, kdy byl pokles pocetnosti hnizdnich populaci zaznamendn u 17 z 27
druht vodnich ptdka. Hlavnim faktorem ovliviiujicim populaéni zmény jednotlivych druhd
jejejich potravni specializace. Pokles pocetnosti byl zaznamenan u vSech druh(i Zivicich se
bezobratlymi Zivocichy. Tento pokles vede téméF az k zaniku lokalnich populaci nékterych
zvl@$té chrdnénych druhl (napf. &irka obecnd, ¢irka modrd, zicdk pestry, potdpka
cernokrka). V letech 1981 az 2023 poklesla celkovd pocetnost hnizdnich populaci vodnich
ptdkd na méné nez 25 % plvodniho stavu.

Tato situace je dlsledkem dosavadniho zplsobu obhospodafovani rybnikd. Vodni ptdci
(zejména bentofagni a invertivorni druhy) jsou vystaveny konkurenci pocetnych rybich
obsddek, které predstavuji potravni konkurenci a podileji se i na pfimé devastaci hnizdniho
prostfedi. Alternativu predstavuje vyuZiti bezkaprovych rybich obsddek se zastoupenim
lina, bilé ryby a Stiky. Vtakovych podminkdch dochazi ke zvySeni druhové diverzity
bezobratlych Zivocichl a ndsledné i vodnich ptakad, ke zvy3eni i stabilizaci reproduként
Gspésnosti vodnich ptdkd, vé. bentofagnich potapivych kachen.

Jinym problémem je nedostatek hnizdnich prileZitosti. Vtomto pfipadé lze na zdkladé
vysledkd projektu doporucit vhodny management vegetace hnizdnich ostrlivkd a podporu

hnizdnich kolonii racka chechtavého. Zajimavym feSenim, které umoziuje zvyseni
reprodukéni Gspésnosti vodnich ptakd jsou umélé plovouci ostriivky.

Fishponds - jewels that no longer sparkle

Petr Musil, Zuzana Musilovd, Sdrka Neuzilovd, Monika Homolkovd, Dorota Gajdosovd,
Ondrej Sedldacek
Department of Ecology, Faculty of Environmental Sciences, Czech University of Life Sciences
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Czech fishponds are unique worldwide. However, they are at a crossroads due to intensive
management. Complex monitoring changes in pond ecosystems and their communities is
difficult to implement for many reasons. There is the possibility of using suitable indicator
species for monitoring of these changes, such as waterbirds, with a well-developed
methodology of census method, assessment of population dynamics and reproductive
parameters.

Since the end of the 19th century, large-scale changes in waterbird populations have
been documented in Czech fishponds, which reflected changes in the trophic situation.
Fishponds represent the most important nesting habitat of water birds in the Czech
Republic. The decline in sizes of the breeding populations was recorded for 17 out of 27
waterbird species after 1980. A decrease in abundance was recorded for all species feeding
on invertebrates. This decline leads almost to the extinction of local populations of some
threatened species (e. g. Common Teal, Garganey, Shoveler, Black-necked Grebe). We have
lost more than 75 % of the total breeding waterbird abundance since 1991.

Waterbirds (especially benthophagous and invertivorous species) suffer from competition
with high density fish stocks (including food competition and destruction of the nesting
habitats). An alternative approach represents fish stock without Carps, composed by
Tench, Pikeperch, and Pike. In this case, we recorded an increase in the species diversity
of invertebrates and, consequently, waterbirds, an increase and stabilization of the
reproductive success of waterbirds, incl. benthophagous diving ducks.

The lack of nesting opportunitiesis anotherissue. Based on the project results, itis possible
to recommend suitable management of the vegetation of the nesting islands. Moreover,
support of the nesting colonies of the Black-headed Gull and other waterbirds by nature-
based solution that facilitate an increase in the reproductive success of waterbirds are
artificial floating islands.
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Ackoli je vyznam vlivu intenzivniho zemédélstvi na povrchové vody dlouhodobé zndmy
a mnohokrat potvrzeny, nedafi se v CR dosahovat vyraznéjsiho zlepeni. Na zdkladé
vyhodnocenipodle Ramcové smérnice o vodé nedosahovalo v tfileti 2019-2021 52 % ttvard
povrchovych vod dobrého stavu z divodu pfekroceni limitd pro dusiénanovy dusik a 22 %
z divodu prekroceni limit(i pro pesticidy, pfi¢emz za prevladajici zdroj je v obou piipadech
povazovana zemédélskd vyroba. V projektu Centrum voda byl na zdjmovém povodi Vyrovky
ovéfovan postup vybéru prifazeni rizika pro vstup dusiku a vyskyt pesticidd a jejich
metabolitl v zavislosti na péstovanych plodinach. Vzhledem k tomu, Ze nékteré postupy uz
byly na Vyrovce ovéreny, byla také zpracovana prvni celorepublikova mapa pro stanoveni
rizika vyplavovani dusiku do vody. Zaroven byla na zdkladé dat o jakosti povrchovych vod
v CR zpracovana sezénnost zvysenych koncentraci dusiénanového a amoniakalniho dusiku
v povrchowych vodach. Co se tyce vyskytu pesticidil a jejich metabolitd, budou tyto postupy
upraveny tak, aby bylo mozné predikovat jejich vyskyt na dalSich plochdch podle potreby.

Impact of agriculture on surface water quality

MSc. Silvie Semerddovd, RNDr. Hana Prchalovd, Ing. Jan Klir, MSc. Vit Kodes, Ph.D.

T. G. Masaryk Water Research Institute
(zech Hydrometeorological Institute
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Project Number and Title: SS02030027 Water systems and water management in the Czech Republic
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perspectives)

Key Words: surface water, water quality, agriculture

Although the impact of intensive agriculture on surface water has long been known and
confirmed manytimes, nosignificantimprovementhasbeen achievedinthe Czech Republic.
Based on the Water Framework Directive assessment, 52% of surface water bodies did not
reach good status in the 2019-2021 period due to exceedances of nitrate-nitrogen limits
and 22% due to exceedances of pesticide limits, with agricultural production considered
the predominant source in both cases. In the Water Centre project, the selection procedure
of riskassignment for nitrogeninputand the occurrence of pesticides and their metabolites
depending on the crops grown was verified in the catchment of interest of the Wyrovka
River. As some of the procedures had already been verified on the Vyrovka, the first national
map for determining the risk of nitrogen leaching into water was also produced. At the
same time, the seasonality of elevated concentrations of nitrate and ammonia nitrogen
in surface waters was worked out based on data on the quality of surface waters in the
country. As regards the occurrence of pesticides and their metabolites, these procedures
will be adapted to predict their occurrence in other areas as appropriate.
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Hlavnim cilem projektu $502030023 Horninové prostredi a nerostné suroviny ,RENS”
je wyzkum, sledovani a vyhodnocovdni stavu horninového prostredi, pfirodnich zdrojd,
geologickych rizik a geologickych informaciv celé CR a poskytovani novyich poznatkii nejen
statni spravé, ale také odborné i laické verejnosti. Projekt je rozdélen do ctyr vyzkumnych
témat: Nerostné suroviny, Podzemni vody v krasu, Geohazardy-Sesuvy a Geohazardy-
Poddolovana Gzemd.

Vyzkum nerostnych surovin je zaméfen na studium tzv. kritickych surovin, tj. rudnich
a nerudnich surovin, které maji, anebo mohou mit, hospodafsky vyznam pro CR, popf. EU.
Ze sledovanych surovin mé pro CR mimofadny vyznam fluorit, grafit, lithium, mangan,
méd, nikl, uran, wolfram, zlato a Zivcové suroviny. Potencidlné vyznamné jsou prvky
vzacnych zemin a germanium.

Prace jsou zaméfeny nejen na studium nové zjisténych vyskyt(i na nasem Gzemf, ale také
na vyzkum mineralogickych, geochemickych a fyzikdlné-chemickych vlastnosti surovin
a technologii jejich Gpravy.

Vyzkum nové zjisténych typl mineralizaci se zabyvd zejména vyhleddvanim a identifikaci
zdrojG Au-W surovin v moldanubiku (pfevdiné historické reviry), hodnocenim vyskyti
prvk( vzdcnych zemin v tézkych minerdlech, popf. studiem Ni mineralizaciv ultrabazikach.

Vyznamnou soucdsti pracije ovérovani zékladnich parametri technologie Gpravy kritickych
surovin se zaméfenim na moderni technologie produkujici minimum odpadd a na vyvoj
novych ekologicky Setrnéjsich a nizkoenergetickych metod jejich dpravy. Pozornost je
vénovdna predevsim germaniu, grafitu, lithiu, wolframu, REE a zlatu.

The research on the Critical Raw Materials

RNDr. Michal Poriavic, Ph.D.
(zech Geological Survey

Project Number and Title: SS02030023 Rock Environment and Natural Resources
Programme: Environment for Life
Key Words: Critical Raw Materials, Processing

The main objective of the project $502030023 Rock Environment and Mineral Resources
+RENS” is to research, monitor and evaluate the state of the rock environment, natural
resources, geological risks, and geologicalinformation throughout the Czech Republicand
to provide new knowledge not only to the state administration, butalso to the professional
and lay public. The project is divided into four research themes: Mineral Resources,
Karst Groundwater, Geologic Hazards-Ground Instabilities, and Geologic Hazards-Mine
Subsidence Districts.

Research on mineral resources is focused on the study of critical raw materials, i.e., ore and
mineral raw materials that are or may be of economicimportance to the Czech Republic or
the EU. Of the raw materials under study, fluorite, graphite, lithium, manganese, copper,
nickel, uranium, tungsten, gold and feldspar raw materials are of particularimportance to
the Czech Republic. Potentially important are rare earth elements and germanium.

The work is focused not only on the study of newly discovered occurrences in our territory,
butalso on the research of mineralogical, geochemical, and physicochemical properties of
raw materials and the technology of their processing.

The research of newly discovered types of mineralization is mainly concerned with the
search and identification of Au-W raw material sources in the Moldanubic (mainly historical
districts), the evaluation of occurrences of rare earth elements in heavy minerals, or the
study of Ni mineralization in ultrabasic rocks.

Animportant part of the work is the verification of the basic parameters of the technology
of treatment of critical raw materials with a focus on modern technologies producing
minimum waste and on the development of new environmentally friendly and low-
energy methods of their treatment. The focus is mainly on germanium, graphite, lithium,
tungsten, REE and gold.
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doc. Ing. Radomir Grygar, CSc.
Ceskd geologickd sluzba

Cislo a ndzev projektu: 502030023 Horninové prostfedi a nerostné suroviny ,RENS”
Program: Prostredi pro zivot
Klicova slova: poddolovand tzemi, geologické modelovani

Hlavnim cilem projektu $502030023 Horninové prostredi a nerostné suroviny ,RENS”
je vyzkum, sledovani a vyhodnocovdni stavu horninového prostredi, pfirodnich zdrojd,
geologickych rizik a geologickych informaciv celé CR a poskytovani nowyich poznatkii nejen
statni spravé, ale také odborné i laické verejnosti. Projekt je rozdélen do ctyr vyzkumnych
témat: Nerostné suroviny, Podzemni vody v krasu, Geohazardy-Sesuvy a Geohazardy-
Poddolovana Gzemd.

Vyhodnoceni vyzkumi pfirodnich a antropogennich vlivil a vymezeni a dokumentace rizik
plynoucich z historického dolovdni ve vybranych oblastech je hlavni naplni Geohazardy-
Poddolovana tzemi. K dosazenitohoto cile jsou postupné shromazdovana, vyvhodnocovana
a dopliovana dostupnd relevantnidata a informace zvybranych pilotnich lokalit Marianské
Rad¢ice a Kank. Jde o veskeré relevantni podklady, které jsou uloZeny jako vysledky
pfedchozich geologickych praci v archivech Ceské geologické sluzby a dal$ich instituci.
Takto zpracovana komplexni databdze a ddaje jsou vyuzity pro tvorbu specializovanych
3D numerickych modeld. Ty demonstruji geologickou a tektonickou stavbu, loZiskové
parametry a povrchovou situaci véetné antropogennich vlivl (tézba, zdstavba, inZzenyrské
sité a produktovody) ve vybranych vySe zminénych pilotnich lokalitach. Z téchto dilcich
model(i je vytvofen komplexni 3D model lokality, ktery umoznuje vytvaret tematické
interpretace chovani terénu (vlivi poddolovani) v zavislosti na vstupnich datech. V rdmci
této aktivity bude vytvorena komplexnia certifikovand metodika pro tuto ¢innost. Soucasti
tohoto cile je také tvorba softwaru a navazujici ndvrh opatfeni. Navrh opatfeni spociva ve
formé kategorizace (zénace) poddolovaného Gzemi na jednotlivé Gseky podle Gcinkd na
povrch, které vyplynou z findlniho 3D modelu a doporuceni pro dalsi Gzemné-pldnovaci
aktivity v téchto regionech.

Geologic Hazards - Mine Subsidence Districts
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(zech Geological Survey
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The main objective of the project $502030023 Rock Environment and Mineral Resources
+~RENS” is to research, monitor and evaluate the state of the rock environment, natural
resources, geological risks, and geologicalinformation throughout the Czech Republicand
to provide new knowledge not only to the state administration, butalso to the professional
and lay public. The project is divided into four research themes: Mineral Resources,
Karst Groundwater, Geologic Hazards-Ground Instabilities, and Geologic Hazards-Mine
Subsidence Districts.

The evaluation of research on naturaland anthropogenicinfluences and the definition and
documentation of risks arising from historical mining in selected areas is the main content
of Geologic Hazards-Mine Subsidence Districts. To achieve this goal, available relevant
data, and information from the selected pilot locations of Marianské Radcice and Kank are
gradually collected, evaluated, and supplemented. It concerns all relevant documents that
are stored as results of previous geological work in the archives of the Czech Geological
Survey and other institutions. The complex database and data processed in this way
are used to create specialized 3D digital models. These demonstrate the geological and
tectonic structures, deposit parameters and surface situation, including anthropogenic
influences (mining, development, utility networks and pipelines - landscape model) in
selected pilot locations mentioned above. A comprehensive 3D model of the site is created
from these 3D sub-models, which enables the creation of thematic interpretations of
terrain behavior (the subsidence effects of undermining area) depending on the input
data. As part of this activity, a comprehensive and certified methodology for this activity
will be created. This goal also includes the creation of software and subsequent proposal
of measures. The proposed measure consists in the form of categorization (zoning) of the
mined area into individual sections according to the effects on the surface resulting from
the final 3D model and recommendations for further land-use planning activities in these
regions of historical mining activities.
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Eroze zemédélské pldy - potencialni zdroj znecisténi vody

Ing. Barbora Jachymovd, Ph.D., prof. Ing. Dr. Tomds Dostdl, Ing. Miroslav Bauer, Ph.D.,
doc. Ing. Josef Krdsa, Ph.D.

Ceské vysoké ucen technické v Praze

Cislo a ndzev projektu: $S02030027 Vodni systémy a vodni hospodaFstvi v CR v podminkach zmény
klimatu

Program: TACR Prostfedi pro Zivot

Klicova slova: Eroze, povrchovy odtok, transport sedimentu, erozni fosfor

Vodni eroze je pfirozeny proces, ktery je v soucasné dobé urychlovan v disledku ¢innosti
Clovéka a plsobenim klimatické zmény. Zrychlend eroze zemédélské pidy ma za nasledek
snizenf jeji kvality. Zdroven midze tento proces negativné ovliviiovat kvalitu povrchové
vody ve vodnich tocich a vodnich nadrzich. Mira vlivu eroze zemédélské pidy na kvalitu
povrchové vody zavisi na fadé faktord.

Vramci projektu $502030027 bylo vybrdno pilotni dzemi (povodi vodni nadrze Vrchlice),
na kterém byly sledovdny faktory ovliviujici intenzitu erozniho procesu vcetné vazby
na transport erozniho fosforu. S pomoci erozné transportniho modelu WaTEM/SEDEM
byl sledovdn vyznam jednotlivych éasti Gzemi z hlediska vstupu erodovaného materidlu
a erozniho fosforu do hydrografické sité. Ddle byl sledovan vyznam zdrojovych ploch
z hlediska vstupu sedimentu do vodnich nadrzi s prihlédnutim k depozici v ploSe povodi.

Byla navrzena variantni protierozni opatfeni a sestaveny scénafe jejich mozné aplikace
v ramci povodi. Ndsledné byl vyhodnocen vliv téchto scénafi na redukci vstupu a depozice
erodovaného materidlu v hydrografické siti a redukci erozniho fosforu, ktery je s timto
materidlem pFindsen.

Prispévek predstavuje metodiku definice pozemk(, které jsou vyznamné zhlediska
transportu sedimentu a erozniho fosforu do vodnich tokd, svyuzitim modelu WaTEM
/SEDEM. Vzhledem ke smérovani projektu na generalizaci vysledkd na dzemf celé CR byly
aktivity voleny tak, aby navrzeny postup byl robustni a vychdzel z bézné dostupnych dat
vrozsahu dzemi CR.

Ddle jsou prezentovdny tfi scéndfe protierozni ochrany v pilotnim Gzemi zaméfené na
redukci vstupu sedimentu do hydrografické sité vcetné vyhodnoceni jejich Gcinnosti
z hlediska redukce vstupu erozniho fosforu do vodnich tokd a vodnich nadrzi v pilotnim
Gzemi.

PFispévek vznikl v rdmci projektii SS02030027 ,Vodni systémy a vodni hospoddistvi v CR v podminkdch

zmény klimatu” a $503010332 ,,Modelovani vyznamnosti zdroji znecisténi fosforem a ndvrhy efektivnich
opatreni k naplnéni cilt Strategie ke sniZeni obsahu Zivin ve voddch v povodi Labe”.
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Erosion of agricultural land - a potential source of water pollution

Ing. Barbora Jachymovd, Ph.D., prof. Ing. Dr. Tomds Dostdl, Ing. Miroslav Bauer, Ph.D.,
doc. Ing. Josef Krdsa, Ph.D.

Czech Technical University in Prague

Project Number and Title: SS02030027 Water systems and water management in the Czech Republic
in conditions of climate change

Programme: TA CR Environmental for Life

Key Words: Soil Erosion, Surface Runoff, Sediment Transport, Erosion Phosphorus

Water erosion is a natural process that is currently being accelerated as a result of human
activity and the effects of climate change. Accelerated erosion of agricultural land results
in a decreasing of its quality. At the same time, this process can negatively affect the
quality of surface water in watercourses and reservoirs. The level of soil erosion influence
on the surface water quality depends on a number of factors.

Within the SS02030027 project, a pilot area (the Vrchlice water reservoir catchment area)
was selected, where factors influencing the intensity of the erosion process, including the
link to the transport of erosion phosphorus, were monitored. With the help of the WaTEM/
SEDEM model, the importance of individual parts of the catchment was monitored in terms
of the entry of eroded material and erosion phosphorus into the hydrographic network.
Furthermore, the importance of source areas in terms of sediment input into water
reservoirs was monitored, taking into account deposition in the catchment area.

Suitable erosion control measures were designed and scenarios of their possible application
within the river basin were compiled. Subsequently, the influence of these scenarios on the
reduction of input and deposition of eroded materialiin the hydrographic network and the
reduction of erosive phosphorus that is brought with this material was evaluated.

The paper presents the methodology of selection of parcels (or catchment parts) which
are important in terms of sediment and erosive phosphorus transport into watercourses,
using the WaTEM/SEDEM model. With regard to the direction of the project to generalize
the results throughout the Czech Republic, the activities were chosen so that the proposed
procedure was robust and based on commonly available data in the scope of the territory
of the Czech Republic.

Furthermore, three scenarios of erosion protection in the pilot area are presented aimed at
reducing the input of sediment into the hydrographic network, including the evaluation of
their effectiveness in terms of reducing the input of erosive phosphorus into watercourses
and water reservoirs in the pilot area.

The paper is founded by projects $502030027 , Water systems and water management in the Czech

Republic in conditions of climate change” and $S03010332 ,,Modelling the significance of pollution
sources by phosphorus and proposals for effective measures to meet the objectives of the Nutrient

Reduction Strategy for the Elbe River Basin”.
m n




Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Dynamika vlastnosti zemédélskych piid JImK a degradace erozi

Ing. Jakub Houska, Ph.D., Mgr. Jan 5ipo§, Ph.D., Mgr. Olha Kachalovd, Ing. Jakub Cervenka
Wizkumny dstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v. v. 1.

Cislo a ndzev projektu: 502030018 Centrum pro krajinu a biodiverzitu
Program: Prostredi pro Zivot 2, Klicova slova: dlouhodoba dynamika pldnich vlastnosti,
agrosystémy, pddni eroze, degradace plidy, dalkovy prizkum Zemé.

0d roku 1999 jev Ceské republice agrochemické zkougeni zemédélskych piid (AZZP) provadéno
podle zdkona ¢. 156/1998 Sb., o hnojivech, pomocnych pidnich latkdch, pomocnych
rostlinnych pfipravcich a substratech a o agrochemickém zkouseni zemédélskych pad, a data
jsou predavana (UKZUZ) prosttednictvim geografického informaéniho systému LPIS (Land
Parcel Identification System) zemédélskym subjektiim, MZe a dal$im organ(im statni spravy.
Tento piispévek si klade za cil nastinit moznosti vyuziti dat agrochemického zkousent pid
a na prikladu ernozemnich pid Ceské republiky (JmK) ukdzat moznosti jeho hodnocent
ve vztahu k degradacnim procesim a vlivu rliznych faktord na jejich intenzitu s pomoci
prostfedk( dalkového prizkumu Zemé.

Ukdzeme prvni vysledky statistického testovdni rliznych faktord prostfedi (pfirodnich
a socio-ekonomickych) na vybrané pldni parametry: pH (CaCly), CaCO3, MgCO3, obsah
zivin P, K, Ca, Mg v pozdéjsich letech i mikroelementd B, Cu, Zn, Mn, Fe, AL, S, Cd (mg.kg-1)
metodou Mehlich III, obsah oxidovatelného uhliku (pozdéji i celkového uhliku a dusiku),
Glomalin. Zvolenou metodou je boosted regression trees (BRT), kterd je robustni vici
rlznym typdm dat (kontinudlni, kategorické) a rdznym Skaldm, a také autokorelaci mezi
jednotlivymi proménnymi. BRT sefadi na relativni skdle faktory rlizného charakteru dle
jejich dilezitosti coby vysvétlujici proménné viici proménné testované (pidni vlastnosti).
Mezi vysvétlujici prirodni faktory patii: klimatické (idaje, (daje o pldnich podminkach
(typologie, eroze, RVK); geomorfologické parametry (sklon, expozice, konvexnost vs
konkdvnost, TWI); landscape features (vzddlenost vzorkovaného mista od nejblizsiho
lesa, trvalé kultury, stromové vegetace atd.). Vysvétlujici proménné agrarniho a ekonom.
charakteru jsou: velikost pidniho bloku (ha), velikost farmy (ha), typ farmy (dle hlavn{
¢innosti), ekonomickd velikost farmy, typ managementu.

Ukdzeme také prvni predbézné vysledky hodnoceni vySe uvedenych parametrd ve
vztahu k mife eroze odvozené z indexu degradace ze spektralnich pasem dat Copernicus
(Sentinel 2) z oblasti viditelného a blizkého infra-Cerveného zdfeni. Hodnoty ID byly
klasifikovany do kategorii mist erodovanych, akumulovanych a prechodovych. Z fady takto
zpracovanych satelitnich dat z let 2014-2022 |ze také usuzovat na dynamiku eroze v ase.

AZZP spolu s metodami DPZ predstavuje silny zdroj dat s velkym potencidlem pro vytvareni
a reflexe zemédélské a environmentalni politiky CR.

Tento prispévek vznikl s podporou Technologické agentury CR v rdmci projektu programu

Prostfedi pro Zivot, projekt ¢. SS02030018.
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Dynamics of agricultural soils properties and their degradation by
water erosion

Dr. Jakub Houska, Dr. Jan §ipo§, MSc. Olha Kachalovd, Ing. Jakub Cervenka
Silva Tarouca Research Institute for Landscape and Ornamental Gardening

Project Number and Title: SS02030018 Center for Landscape and Biodiversity
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degradation, remote sensing

Since 1999, agrochemical testing of agricultural soils (AZZP) has been carried out in the
Czech Republic in accordance with Act No. 156/1998 Coll. on fertilizers, auxiliary soil
substances, auxiliary plant preparations and substrates and on agrochemical testing
of agricultural soils. The data is transmitted through Land Parcel Identification System
(LPIS) to agricultural entities, the Ministry of Agriculture and other state administration
bodies (provided by Central Institute for Supervising and Testing in Agriculture).

This contribution aims to outline the possibilities of using agrochemical soil testing
data and, taking as an example Chernozem soils of the Czech Republic (South Moravia
Region), to show the relation of various factors and their intensity to the soil degradation
properties, evaluated with remote sensing techniques.

The first results of statistical testing show the influence of natural and socio-economic
factors on selected soil parameters: pH (CaCl,), CaCO3, content of nutrients P, K, Ca, Mg in
recentyears, as well as microelements B, Cu, Zn, Mn, Fe, AL, S, Cd (mg.kg-1), determined by
MehlichIII method, content of oxidizable carbon, total carbon, and nitrogen, and Glomalin.
The chosen method is boosted regression trees (BRT), which is robust to different types
of data (continuous, categorical) and different scales, as well as autocorrelation between
individual variables. BRT ranks factors of different origin on a relative scale according
to their importance as explanatory variables to the tested variable (soil properties). As
the explanatory natural factors are considered: climatic data, data on soil conditions
(typology, erosion, RVK); geomorphological parameters (slope, exposure, convexity
vs concavity, TWI); landscape features (distance of the sampled place from the nearest
forest, permanent culture, tree vegetation, etc.). Explanatory variables of agrarian and
economic nature: size of land block (ha), size of farm (ha), type of farm (according to main
activity), economic size of farm, type of management.

The preliminary results show the relation of above-mentioned parameters on the rate of
soil erosion, evaluated with Index of Degradation (ID) based on visible and near-infrared
spectral band values of the Copernicus Sentinel 2 satellite data. ID values were classified
into categories of eroded, accumulated and transition sites. Thus, the dynamics of erosion
over time (2014-2022) can also be inferred from the time series of satellite data.

This study was supported by the grant from the Technology Agency of the Czech Republic

project no. SS02030018.
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DivLand - Centrum pro krajinu a biodiverzitu: dilci vysledky v (témér)
poloviné feseni

RNDr. Dusan Romportl, Ph.D.
Wizkumny dstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v. v. 1.

Cislo a ndzev projektu: 502030018 Centrum pro krajinu a biodiverzitu

Program: SS - Program aplikovaného vyzkumu, experimentalniho vyvoje a inovaci v oblasti
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Centrum pro krajinu a biodiverzitu (DivLand) vytvdfi od zacatku projektu predevsim
vystupy vyuzitelné pro strategické rozhodovani v oblastech ochrany pfirody a krajiny
a managementu biodiverzity. Kromé tohoto stézejniho posldni se projekt vénuje
i aktualnim problém(im jednotlivych typl ekosystémi — pfedevsim lesnich a zemédélskych,
a také problematice biologickych invazi, které zdsadné méni plvodni druhovou diverzitu.
Zastresujicim cilem Centra je navrhovat komplexni managementovd opatfeni ke zmirnéni
dopadti zmény klimatu na krajinu a ekosystémy v Ceské republice. Centrum DivLand si
klade za cil vytvofit provazany systém hodnocenf jev( a procest definujicich soucasnou
podobu krajiny, ekosystémd a na né navazané biodiverzity.

Cilem prezentace je predstavit nékteré z predbéznych vystupd, které jsou zaméreny na
hodnocenf dlouhodobych trendil v dynamice krajiny a jejich ekosystémi, jakoz i na feseni
soucasnych problém( krajiny a biodiverzity v kontextu zmény klimatu.

DivLand - Centre for Landscape and Biodiversity

RNDr. Dusan Romportl, Ph.D.
Silva Tarouca Research Institute for Landscape and Ornamental Gardening, v.v.i.

Project Number and Title: SS02030018 Centre for Landscape and Biodiversity

Programme: SS - Program aplikovaného vyzkumu, experimentdlniho vyvoje a inovaci v oblasti
zivotniho prostfedi - Prostfedi pro Zivot

Key Words: landscape dynamics; biodiversity; forest ecosystems; agroecosystems; biological
invasions

Since the start of the project, the Centre for Landscape and Biodiversity (DivLand) has
mainly produced outputs that can be used for strategic decision-making in the areas of
landscape management, nature conservation and biodiversity management. In addition to
this core mission, the project also addresses the current problems of individual ecosystem
types - mainly forest and agricultural, as well as the issue of biological invasions, which
fundamentally alter native species diversity. The overarching goal of the Centre is to
propose comprehensive management measures to mitigate the impacts of climate change
on landscapes and ecosystems in the Czech Republic.

The aim of the presentation is to introduce some of the preliminary outputs, which are
focused on the assessment of long-term trends in the dynamics of landscapes and their
ecosystems, as well as on solutions to recent landscape and biodiversity problems in the
context of climate change.
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Hlavnim cilem projektu je navrh komplexniho sledovani a hodnoceni dopadil cestovniho
ruchu na tzemi KRNAP, jako modelovém p¥ikladu VZCHU, vystavenych stile rostouci
rekreacni zatézi. Na tomto exponovaném a zaroven environmentdlné citlivém Gzemi budou
analyzovana dostupna data o formach a intenzité cestovniho ruchu, celkové antropické
zatézi a budou posouzeny jejich hlavni prostorové, environmentalni, socialné-ekonomické
a demografické dopady. Navrzeny postup sledovani a hodnoceni bude shrnut v metodice,
kterad bude obecné vyuzitelnd i v dalsich VZCHU CR. Syntetizujicim vystupem projektu pak
bude komplexnitypologie hodnoceného lizemiz hlediska prostorovych faktor( rekreacniho
vyuziti, jeho environmentalnich dopad( a socioekonomické pfijatelnosti.

Cilem prispévku je predstaveni hlavnich cill projektu, jeho metodického uchopeni
a planovanych vystup(. Pfedstaveny projekt je teprve v pocatecéni fazi feSeni, proto budou
predstaveny pouze pilotni ukdzky feSeni v ndvaznosti na predeslé studie ¢ vyzkumné
aktivity feSitelského tymu.

“

RekreENVI - complex assessment of impact of recreational use
of the Krkonose National Park

RNDr. Dusan Romportl, Ph.D.
Silva Tarouca Research Institute for Landscape and Ornamental Gardening, v. v. 1.

Project Number and Title: SS06010402 RekreENVI - complex assessment of impact of recreational
use of the Krkonose National Park

Programme: Environment for Life

Key Words: recreational pressure; ecosystem degradation; habitat fragmentation; KRNAP

The main objective of the projectis to propose a comprehensive monitoring and evaluation
of tourism impacts in the KRNAP area, as a model example of a protected era exposed to
increasing recreational pressure. In this environmentally sensitive area, available data on
forms and intensity of tourism and overall anthropic load will be analysed and their main
spatial, environmental, socio-economic, and demographic impacts will be assessed. The
proposed monitoring and assessment procedure will be summarized in a methodology that
will be generally applicable in other PAs of the Czech Republic. The synthesizing output
of the project will be a comprehensive typology of the assessed area in terms of spatial
factors of recreational use, its environmental impacts and socio-economic acceptability.

The aim of the contribution is to present the main objectives of the project, its
methodological approach, and planned outputs. The presented project is at the initial
stage of the research, therefore only pilot examples of the work will be presented in
relation to previous studies of the research team.
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Aplikace pro sledovani nenadalych vykyvi v trendech z oblasti
Zivotniho prostredi

Mgr. Petr Kucera
Technologické centrum Praha

Cislo a ndzev projektu: SS04030013: Centrum socio-ekonomického vyzkumu dopadi
environmentdlnich politik

Program: Prostfedi pro zivot

Klicova slova: trendy, monitoring, webové vyhledavani, Zivotni prostredi

PremnoZzily se berusky? Alergie jsou letos siln&jsi nez diive? BolSevnik rozsifuje svij areal
vyskytu? Nékteré zmény v Zivotnim prostredi se daji dobfe vysledovat druhotné z reakci
lidi, ktefi se s témito jevy setkavaji pfimo v terénu. VyuZili jsme moznosti sledovat jednu
z béznych az skoro automatickych ¢innosti, kterou vsichni denné déldme, a to vyhledavani
ve vyhledavaci Google. Prostrednictvim zachyceni dat o trendech webového vyhledavani
vybranych klicovych slov vazicich se k rliznym jevim v Zivotnim prostfedi jsme vytvofili
aplikaci pro monitoring nenadaélych vykyv( v tomto vyhledavani. Nenadalé vykyvy mizou
byt nahodné, ale také mohou signalizovat zacatek vyrazné&jsi zmény nebo nového trendu.
S vyuzitim modelovani predpovédi casové fady a konfrontaci tohoto modelu se skutecné
naméfenymi daty vytvairime unikdtni monitorovaci systém, ktery je k dispozici vsem, kdo
se 0 dand témata z oblasti Zivotniho prostred zajimaji.

“

Application for the monitoring of sudden fluctuations in
environmental trends

MSc. Petr Kucera
Technology Centre Prague

Project Number and Title: SS04030013: Centre for Socio-Economic Impact Research
Programme: Environment for Life
Key Words: trends, monitoring, web search, environment

Are ladybirds experiencing overpopulation? Have allergies worsened this year compared
to last? Is the range of Heracleum expanding? Indirect tracking of environmental
changes can be achieved through examining the reactions of people on the ground who
encounter these phenomena. Here, we have taken the opportunity to investigate one of
the most common, daily, and almost unconsciously used tools: Google web search. By
gathering information on online search trends for particular keywords linked to different
environmental phenomena, we have developed an app to observe abrupt changes in the
level of online searches. Such fluctuations may occur randomly, yet they may also indicate
the onset ofa momentous alteration ora noveltendency. By applying time series predictive
modelling and comparing the model with real, measured data, a distinctive monitoring
system is produced, open to all those interested in environmental concerns.
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Scénare vyvoje Zivotniho prostiedi v CR do roku 2050
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Program: Prostredi pro zivot

Klicovd slova: Zivotni prostfedi, budouci wvoj, scéndre, hybné sily, globalni megatrendy

Cilem prispévku je predstavit vystup projektu SEEPIA zaméreny na analyzu variantnich
scénafl budouciho wyvoje Zivotniho prostiedi v Ceské republice do roku 2025. Zivotni
prostfedi je nedilnou soucasti naseho kazdodenniho Zivota a ekonomické prosperity.
S nardstajicimi vyzvami, jako je napf. zména klimatu, ztrdta biodiverzity nebo rdst
energetické spotreby, je klicové vyvinout dlouhodobé strategie pro udrzitelny rozvoj
a ochranu Zivotniho prostredi. Pristup k tvorbé scénari pracuje se skutecnosti, Ze nejistota
budouciho vyvoje je nevyhnutelnym faktem, snazi se ustupovat od redukovani zjisténych
skutecnosti, a naopak je zdlraznéna komplexita procest a jevd, které maji relevanci pro
budouci vyvoj. Scénar proto predstavuje koherentni, vnitiné konzistentni a vérohodny
popis mozného budouciho stavu sledovaného jevu. Tvorba scénard je komplexni proces,
ktery vyzaduje multidisciplinarni pfistup a spolupraci riznych expertd. Vysledné scéndre
jsou ndstrojem pro lepsi strategické rozhodovani a fizeni, coz mdze prispét k udrzitelnému
a odpovédnému rozvoji Zivotniho prostfedi v CR.

Prispévek je rozdélen na nékolik casti. Prvni éast popisuje metodologicky pfistup
kidentifikaci klicovych faktor(, které budou svelkou pravdépodobnosti ovliviiovat
wyvoj zivotniho prostfedi, a tvofi tak hlavni rdmec pro tvorbu scéndrl. Druhd cdst
prispévku se soustredi na metodiku tvorby scéndfl budouciho vyvoje Zivotniho prostredi
a popis samotného narativu scéndr(i. Tato ¢ast se bude vénovat také expertni diskusi
predpoklddanych dopadd vyslednych scéndfll na Zivotni prostfedi. Zavérecnd cdst
prispévku pak obsahuje diskusi mozného vyuziti scéndr(i pro strategické pldnovdni politiky
zZivotniho prostfedi a ve stru¢nosti pfedstavi navazujici aktivity v projektu SEEPIA.

“

Scenarios of environmental development in the Czech Republic until
2050

MSc. Ondrej Pokorny
Technology Centre Prague

Project number and title: SS04030013: Centre for Socio-Economic Impact Research environmental
policies

Program: Environment for Life

Keywords: Environment, future development, scenarios, drivers, global megatrends

The aim of the paper is to present the output of the SEEPIA project focused on the analysis
of variant scenarios of future environmental development in the Czech Republic until
2025. The environment is an integral part of our daily lives and economic prosperity.
With growing challenges such as climate change, biodiversity loss or growth in energy
consumption, developing long-term strategies for sustainable development and
environmental protection is crucial. The approach to scenario creation works with the
fact that the uncertainty of future development is an unavoidable fact, it tries to retreat
from reducing the established facts, and on the contrary, the complexity of processes
and phenomena that have relevance for future development is emphasized. The scenario
therefore represents a coherent, internally consistent and credible description of the
possible future state of the observed phenomenon. Scenario creation is a complex process
that requires a multidisciplinary approach and the cooperation of various experts. The
resulting scenarios are a tool for better strategic decision-making and management,
which can contribute to sustainable and responsible environmental development in the
Czech Republic.

The paper is divided into several parts. The first part describes a methodological approach
to identifying the key factors that are likely to influence environmental developments,
thus forming the main framework for scenario development. The second part of the paper
focuses on the methodology of creating scenarios of future environmental development
and the description of the scenario narrative itself. This part will also deal with an expert
discussion of the expected impacts of the resulting scenarios on the environment. The
final part of the paper contains a discussion of the possible use of scenarios for strategic
environmental policy planning and briefly introduces the follow-up activities in the SEEPIA
project.
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Komunitni zahrady a jejich ménici se prinos pro spolecnost

Ing. Jan Machdc, Ph.D.
Univerzita Jana Evangelisty Purkyné v Usti nad Labem

Cislo a ndzev projektu: TLO5000718 Zvysenim potravinové sobéstacnosti k odolnosti spoleénosti
vici dopaddm krize

Program: TA CR ETA, 5. VS

Klicova slova: potravinovd sobéstacnost, komunitni zahrady, krize, ¢lenové, koordinator, rdst cen
potravin, nezaméstnanost

Komunitni zahrady poskytuji Siroké spektrum sluzeb. Jsou mistem pro setkavani obyvatel,
rozvoj mistni komunity, traveni volného Casu. Patfi mezi prvky zelené infrastruktury, ktera
sluzeb. Produként funkce je vychozim bodem, ktery éleny komunitni zahrady spojuje. Jeji
vyznamnost se [i$i. V dobé krizi péstebni ¢innost narlstd v souvislosti se snahou docilit
urcité drovné potravinové sobéstacnosti. Jeji vyznam mlze dosahovataz tirovné méstského
zemédélstvi ve svych pocatcich, kdy zahrady slouZily jako dodatecny zdroj obZivy pro lidi,
ktefi se pFistéhovali z venkova do mést za praci. Pfestoze jsou obvykle individualni zahonky
malé, dle seshiranych péstebnich denik(i je mozné dosahovat na m2 velké produkce.

Cilem pFispévku je ukdzat, jak se funkce komunitnich zahrad méni's ohledem na vnéjsivlivy
jako je pandemie covid-19 nebo projevy jinych krizijako je rlist cen nebo nezaméstnanosti.
Mezi nejvyznamnéjsi motivace byt ¢lenem komunitni zahrady v Cesku patfi: radost ze
zahrddkareni, pfeddni znalosti a dovednosti o péstovani détem a spolecenskd interakce.
PrestoZe se motivace obyvatel byt ¢lenem komunitni zahrady béhem pandemie s dobou
pred nivyznamné nezménily, bylo v dobé této krize mozné sledovat posilenijejich vyznamu.
Ten se projevil pfedevsim ve vétsich méstech, kde se zahrada stala Gtocistém pro traveni
volného ¢asu. Naopak v mensich méstech lidé zahrady navstévovali méné.

V ramci vyzkumu byl dale kladen dlraz na potravinovou sobéstacnost a ovéreni zajmu
vyuzivat méstem zaklddané komunitni zahrady s rozsitenou produkéni funkci. Inspiraci
jsou obdobné zahrady zaklddané napf. ve Francii nebo Spanélsku, které vznikaly v dobé
krizi pfedevsim s (icelem zmirfovat socidlni dopady vlivem narlstu nezaméstnanosti apod.
Mezi ¢leny zahrad, koordinatoryi zastupci mést lze v ceském prostiedi sledovat prevlddajici
skepsi v(¢i vyznamu komunitnich zahrad pro podporu potravinové sobéstacnosti.
Ned(véra se vsak tyka predevsim schopnosti vypéstovat dostatecné mnozstvi potravin
vzhledem k obvyklé velikosti pozemki a zahon(. Pro podporu by tedy bylo tfeba poskytnout
jednotlivym domacnostem péstebni plochy o rozloze nizsich desitek metr(i ctverecnich.
Zrealizovanych Setteni ddle plyne, Ze zastupci Siroké vefejnosti by v piipadé dopadi
krize v podobé dlouhodobéjsi nezaméstnanosti nebo narlstu cen méli zajem o zahrady
v 25-36 % pripadi. Pokud uz by zacali péstovat, vice by je motivovala moznost si pomoci
péstovani privydélat nez jen snizit vydaje domacnosti za nakup potravin.

m

Community gardens and their changing contribution to society

Jan Machdc, Ph.D.
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Community gardens (CGs) provide a wide range of services. They are a place for residents
to meet, develop the local community and spend leisure time. They are elements of green
infrastructure that contribute to urban cooling and provide a wide range of other ecosystem
services. The production function is the starting point that connects the members of the
CG. Its importance varies. In times of crisis, growing activity increases as part of efforts
to achieve a certain level of food self-sufficiency. Its importance can reach the level of
urban agriculture in its early days, when urban gardens served as an additional source of
livelihood for people who moved from rural to urban areas to work. Although the individual
beds are usually small, it is possible, according to the cultivation diaries collected, to
achieve a large production per m2.

The aim of this paperis to show how the function of CGs is changing when faced with external
influences such as the COVID-19 pandemic or other crises such as food price increases or
unemployment. The main motivations for being a member of a CG in the Czech Republic
are: enjoyment of gardening, passing on knowledge and skills about growing to children,
and social interaction. Although members motivations did not change significantly during
the COVID-19 pandemic compared to before the pandemic, an increase in their importance
was observed during the crisis. This was particularly evident in larger cities, where gardens
became a haven for leisure activities. In smaller towns, however, people visited gardens less.

The research also focused on food self-sufficiency and the interest in using urban CGs
with an extended production function. Inspiration came from similar gardens in France
and Spain, which were set up in times of crisis, mainly to mitigate the social impact of
rising unemployment etc. In the Czech context, scepticism about the importance of CGs
for promoting food self-sufficiency prevails among garden members, coordinators and
municipal representatives. However, this scepticism is mainly related to the possibility
of growing enough food given the usual size of plots and beds. In order to support this,
it would therefore be necessary to provide individual households with a growing area of
more than a few tens of square metres. The surveys also show thatin 25-36% of cases, the
general public would be interested in gardens if the effects of the crisis were to be felt in
the form of prolonged unemployment or food price increases. If they were already growing,
they would be motivated more by the possibility of earning money through growing than
by the possibility of reducing household expenditure on food.
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Moznosti sledovani pozart v Evropském regionu pomoci sluzeb EFFIS
a Sentinel Hub

Ing. Martin Kira, Mgr. Lucie Bursovd
Ceskd informacni agentura Zivotniho prostiedi (CENIA)

Klicova slova: EFFIS, pozary, monitoring, Sentinel Hub

Poster se zabyva integraci sluzby EFFIS (European Forest Fire Information System)
a Sentinel Hub s cilem efektivné monitorovat a sledovat pozdry vyskytujici se v Evropském
regionu. Pouzivani obou sluzeb umoznuje ziskat d(ilezité informace o stavu lesnich pozar(
Ci se zpétné podivat, jaké byly dopady daného pozaru na stav Zivotniho prostredi.

Lzetak hovofito rozdéleniposteru na dvé ¢asti, kdy prvnisevénuje moznostem zachycovani
pozar(i, a druha jejich lepsi vizualizaci a ziskdni kontextudlnich znalosti o stavu zivotniho
prostredi.

Prvni ¢ast je zamérena na sluzbu EFFIS a na sledovani mist s rizikem vzniku poZaru, pozary,
které jsou jiz aktivni, a ndsledné monitorovani rozsahu pozaru pomoci definovanych
spalenych oblasti. Je zde uvedena jako zajimavy fakt informace o presnosti zachycovani
pozar(i na tizemi Ceské republiky pfi porovnani zachycenyich pozar(i ze satelitnich snimkii
a zaznam( Hasi¢ského zachranného sboru CR. Druhd €&st, strukturovana podobné jako
prvni, se vénuje Sentinel Hubu a zkouma moznosti ziskani informaci o stavu Zivotniho
prostfedi v pribéhu vsech tii fazi pozaru. Sluzby jsou prezentovany s ohledem na jejich
funkce a potencialni vyuziti.

“ m

Fire monitoring capabilities in the European Region using EFFIS
and Sentinel Hub services

Ing. Martin Kira, MSc. Lucie Bursovd
Czech Environmental Information Agency (CENIA)

Key Words: EFFIS, monitoring, fires, Sentinel Hub

The poster deals with the integration of EFFIS (European Forest Fire Information System)
and Sentinel Hub to effectively monitor and track fires occurring in the European region.
The use of both services makes it possible to obtain importantinformation on the status of
forest fires or to look back at the environmental impacts of a given fire.

The poster can thus be divided into two parts, the first one focusing on the possibilities of
capturing fires and the second one on how to better visualise them and gain contextual
knowledge about the state of the environment.

The first part focuses on the EFFIS service and the monitoring of fire risk areas, fires that
are already active and the subsequent monitoring of the extent of the fire using defined
burned areas. Information on the accuracy of fire capturein the Czech Republicis presented
as a point of interest when comparing captured fires from satellite imagery and the records
of the Czech Fire Service. The second part, structured similarly to the first, focuses on the
Sentinel Hub and explores the possibilities of obtaining information on the state of the
environment during all three phases of a fire. Services are presented with respect to their
functions and potential uses.
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Definovani a hodnoceni ploch rozhodnych pro dotaci strategickych
zdrojii podzemnich vod s ohledem na jejich ochranu a stabilizaci

Mgr. David Honek, Ph.D., Ing. Milena Forejtnikovd, Mgr. Zdenék Sedlacek
Wizkumny dstav vodohospoddrsky T. G. Masaryka, verejnd vyzkumnd instituce
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Klicova slova: podzemnivoda, ochranné pasmo, Bfezova nad Svitavou

Cilem projektu je vypracovat koncept komplexnich opatfeni ochrany vyznamnych
podzemnich zdrojti pitnych vod v CR, stanoveni podminek pro vytyéeni ochranného pasma
a doporucenych obecnych postupl hospodareni v infiltracnich Gzemich téchto zdrojd. Na
pifkladu HGR 4232 Ustecka synklinla v povodf Svitavy bude predstaven postup lokalizace
a vyzkum mist v soucasné dobé rozhodnych pro tvorbu podzemnich vod. Bude proveden
prizkum soucasného stavu a zplsobu hospodafeni vinfiltraénich Gzemich, vcetné
navrhu postupl, které zlepsi & alespon dlouhodobé udrzi vyhovujici stav vod. Ziskané
poznatky povedou k formulovani obecnych postupd pro plosné hospodateniv krajiné a pro
rozhodovani statni spravy pro cilenou ochranu stavu tohoto i dalsSich Gtvar(i podzemnich
zdrojti pitnych vod v CR.

Defining and evaluating the areas decisive for subsidizing strategic
groundwater resources with regard to their protection and stabilization

MSc. David Honek, Ph.D., Ing. Milena Forejtnikovd, MSc. Zdenék Sedldcek
T. G. Masaryk Water Research Institute, public research institution

Project Number and Title: SS0601044 Defining and evaluating the areas decisive for subsidizing
strategic groundwater resources with regard to their protection and stabilization

Programme: Environment for Life

Key Words: groundwater, protection zone, Bfezovd nad Svitavou

The aim of the projectis to develop a concept of comprehensive measures for the protection
of significant groundwater sources of drinking water in CZE, to determine the conditions
for demarcating the protection zone and recommend general management practices in
the infiltration areas of these sources. In the example of HGR 4232 Usteckd synklinala
in the Svitava catchment, the procedure of localization and research of areas currently
decisive for groundwater subsidies will be presented. A survey of the current state and
management of infiltration areas will be carried out to design of procedures that will
improve a satisfactory state of waterin the long term. The acquired knowledge will lead to
the general management of the landscape and for the protection of drinking water sources
in CZE.
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Priprava projektu rozvojové spoluprace “Gruzie 2024"

Ing. Martin Dostalik, Mgr. Jan Jelének
Ceskd geologickd sluzba

Cislo a ndzev projektu: Zlep3enf stavajicich znalosti o hodnocent geologickych rizik pomoci
inovativnich technologif - pfiklad oblast Khevsuretie

Program: UNDP-IRH-00048 - Czech Challenge Fund, TACR - ProstFedf pro Zivot

Klicovd slova: Gruzie, Rozvojovd spoluprace, svahové pohyby, sesuvy, hazard, klimaticka zména

Vramci programu TACR - Prostfedf pro Zivot probihd projekt €. $502030023 Horninové
prostfedi a nerostné suroviny ,RENS”, jehoz hlavnim cilem je vyhodnocovani stavu
horninového prosttedi, pfirodnich zdrojti a geologickych rizik v celé CR. Projekt RENS tak,
mimo jiné, generuje mnoho funkénich postupil pro systematicky vyzkum sesuvii v CR, jako
napr. vyuziti nastroj ddlkového priizkumu zemé. Tyto postupy chceme zdokonalit v novém
rozvojovém projektu Gruzie 2024.

Cilem rozvojového projektu Gruzie 2024, ktery byl podan do vyzvy Czech Challenge Fund
2023, je zmapovat a vyhodnotit geologicka rizika v regionu Pirikita Khevsureti. N&s
gruzinsky partner Ndrodniagentura pro Zivotniprostfedi (NEA) jezapojen do mezindrodniho
projektu Green Climate Fund (GCF) spolufinancovaného UNDP, ktery mapuje geologickd
rizika téméf na celém Gzem{ Gruzie s vyjimkou nékolika pFihrani¢nich oblasti (napf. Pirikita
Khevsureti). Projekt md za cil doplnit informace o geologickych nebezpecich v tomto
regionu, ktery je zdroven prioritni geografickou oblasti programu zahraniéni rozvojové
spoluprace CR. Tento horsky region je z hlediska rizika sesuvil velmi aktivni a dynamicky,
avsak velmi obtizné pristupny. Oblast je ale pomérné odlesnénd, a proto je vhodnd pro
nasazeni automatické detekce sesuvl pomoci analyzy satelitnich dat. Vysledky pak budou
validovdny klasickym terénnim prizkumem s vyuzitim UAV technologii.

Hlavnimi vystupy projektu budou mapy geologickych rizik oblasti Khevsureti, metodika
hodnoceni geologickych rizik a analytické nastroje budou shromdzdény ve snadno
pouzitelném toolboxu. Timto projektem ziska spolec¢nost NEA, jako organizace odpovédna
za mapovani a piirodnich rizik v Gruzii, novy analyticky soubor ndstroji a know-how
k zefektivnéni Gzemniho planovani a rozvoje infrastruktury.

Tento projekt je logickym pokracovanim fungujici spoluprace, kterou odstartoval projekt
»Hodnoceninachylnosti k sesuvdim v horské ¢asti Gruzie...” (Mccheta-Mtianeti 2014-2016)
realizované pod zastitou CRA (. GE-2014-030-R0-74010). Uspésnd spoluprace pak
pokracovala projektem ,Metodika pro hodnoceni Gzemi z hlediska nebezpedi piivalovych
proud( s vyuzitim inovativnich technologii” (Kazbegi 2021) realizovaném prostrednictvim
programu Czech-UNDP Partnership Challenge Fund 2020 (¢. UNDP-IRH-202005-CFP04).

Preparation of the development cooperation project ,,Georgia 2024"

Ing. Martin Dostalik, MSc. Jan Jelének
(zech Geological Survey

Project Number and Title: Improving the existing knowledge of geological hazards assessment
using innovative technology - the example of Khevsureti area

Programme: UNDP-IRH-00048 — Czech Challenge Fund, TACR - Prostfedt pro Zivot

Key Words: Georgia, Development cooperation, slope movements, landslides, hazard, climate
change

As part of the program TACR - Prostfed{ pro Zivot, the ongoing project No. $502030023 Rock
Environmentand Natural Resources ,RENS”is underway, the main goal of whichis to studythe
rock environment, natural resources and geological hazards at the Czech Republic. The RENS
project thus, among other things, generates many functional methodologies for systematic
research of landslides in the Czech Republic, such as the use of remote sensing tools. We
want to improve these methodologies in the new development project Georgia 2024.

The goal of the Georgia 2024 development project, which was submitted to the Czech
Challenge fund 2023, is to map and evaluate geological risks in the Pirikita Khevsureti
region. Our Georgian partner, the National Environment Agency (NEA), is involved in
the international Green Climate Fund (GCF) project, co-financed by UNDP, which maps
geological risks in almost the entire territory of Georgia, with the exception of a few
border areas (eg Pirikita Khevsureti). The project aims to supplement information on
geological hazards in this region, which is also a priority geographical area of the Czech
Republic’s foreign development cooperation program. This mountain region is very active
and dynamic in terms of the risk of landslides, but very difficult to access. However, the
area is relatively deforested and is therefore suitable for deploying automatic landslide
detection using satellite data analysis. The results will then be validated by a classic field
survey using UAV technology.

The main outputs of the project will be geological risk maps of the Khevsureti area,
geological risk assessment methodology and analytical tools will be collected in an easy-
to-use toolbox. This project will provide NEA, as the organization responsible for mapping
and natural hazards in Georgia, with a new analytical toolkit and know-how to streamline
spatial planning and infrastructure development.

This project is a logical continuation of the successful cooperation started by the project
JAssessment of susceptibility to landslides in the mountainous part of Georgia...”
(Mccheta-Mtianeti 2014-2016) implemented within the CRA grant (No. GE-2014-030-
R0-74010). The successful cooperation then continued with the project ,Methodology for
the assessment of the territory from the point of view of the danger of torrential currents
using innovative technologies” (Kazbegi 2021) implemented as part of the Czech-UNDP
Partnership Challenge Fund 2020 (No. UNDP-IRH-202005-CFP04).
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Analyza dlouhodobych casoprostorovych zmén mokradu - pripadova
studie z Ceské republiky 1842-2017

Ing. Vit Toman

Ceskd zemédélskd univerzita v Praze, Fakulta Zivotniho prostiedi, Katedra aplikované
ekologie

CKlicova slova: mokfady, trajektorie mokfadd, krajina, zmény krajiny, Gasoprostorové zmény

Poster se vénuje rozsdhlé analyze dlouhodobych ¢asoprostorovych zmén mokradid ve
viech typech krajiny v Ceské republice (Elenéni krajiny dle Romportla, 2013). V rdmci
141 vybranych katastralnich tzemi, o souhrnné vyméte 1 315 km2, byly analyzovany zmény
mokradd v letech 1842-2017. Vysledky potvrzuji celosvétovy trend Gbytku mokradd, ale
zdroven poukazuji na skutecnost, Ze zmény Land Use/Land Cover (LULC) maji potencidl
navratu mokfadnich biotop(l zpét do krajiny.

Analysis of long-term spatio-temporal wetland change - a case study
from the Czech Republic 1842-2017

Ing. Vit Toman

Czech University of Life Sciences Prague, Faculty of Environmental Sciences Department of
Applied Ecology

Key Words: wetlands, wetland trajectory, landscape, Landscape changes, spatio-temporal changes

Poster is devoted to a large-scale analysis of long-term spatiotemporal changes of
wetlandsinalllandscape typesin the Czech Republic (Romportl, 2013). Within 141 selected
cadastral areas, with a total area of 1,315 km2, the changes of wetlands between 1842 and
2017 were analysed. The results confirm the global trend of wetland loss, but also point
to the fact that Land Use/Land Cover (LULC) changes have the potential to return wetland
habitats back to the landscape.
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Monitoring aktivnich a uzavienych skladek komunalnich odpadi
pomoci dat dalkového prizkumu Zemé

Ing. Olga Brovkina, CSc., doc. Ing. Frantisek Zemek, Ph.D., Ing. Miroslav Pikl, Ph.D.
Ustav vyzkumu globdlni zmény AV CR, v. v. 1.

Cislo a ndzev projektu: SS06020164 Nové metody hodnocent objemu a povrchu aktivnich
a rekultivovanych skladek

Program: Prostfedi pro zivot

Klicova slova: sklddka komundlniho odpadu, objem odpadu, leteckd spektroskopie, dalkovy
priizkum, dron, laserové skenovani.

Cile projektu se vztahuji k vyuziti pokrocilych metod leteckého a bezpilotniho ddlkového
prizkumu Zemé pro sledovani aktivnich a uzavienych (rekultivovanych) skladek
komunalniho odpadu.

Skladky komundlnich odpadd obvykle prijimaji odpad nékolik desitek let. K zasadnim
¢innostem pozorovani provoznich sklddek patfi mimo jiné zjistovdni objemovych zmén
odpadu a vyskové Gdaje uklddanych odpadd, které provozovatelé aktualizuji min. 1x rocné.
Po uzavieni sklddky a ukonceni rekultivace nasleduje dalsi obdobi povinného monitoringu,
které je v EU stanoveno na dobu 40 let. Jeden z faktor(i, ktery se vyhodnocuje v pribéhu
monitoringu, je sesedani sklddky. Dalsim faktorem je sledovani vegetace na povrchu
uzavrené skladky (zarGstani a vyskyt invaznich druhd) i vegetace v okoli sklddky (stav
vegetacejakoindikatorstavu ekosystému). Tyto ¢innosti systémd pozemniho monitorovani
sklddek jsou lidsky casové a kapacitné narocné a tim i znacné financné nakladné, pokud
maji byt provadény kvalitné a komplexné.

VyuZiti technologie leteckého a bezpilotniho snimkovani pro pozorovani skladek ma
naklady. Resen{ projektu prispiva k naplnéni prioritniho vyzkumného cile v Podprogramu
2 “Zkvalitnéni slozek Zivotniho prostfedi a zavddéni principd obéhového hospodaistvi
(cirkuldrni ekonomiky)”, konkrétné prizkum kontaminovanych lokalit vyuzitim metod
pfimého prizkumu, geofyzikdlnich metod a 3D modelovani. Projeveny zdjem o vystupy
projektu je navazan na konkrétni ¢innosti provozovatele skladek, ¢imz projekt ptispiva
k podpofe vyzkumu a vyvoje v podnicich a zavadéniinovaci do podnikové praxe.

Monitoring of active and closed municipal waste landfills using remote
sensing data

Ing. Olga Brovkina, CSc., doc. Ing. Frantisek Zemek, Ph.D., Ing. Miroslav Pikl, Ph.D.
Global Change Research Institute CAS

Project Number and Title: SS06020164 New methods of evaluating the volume and surface of active
and reclaimed landfills.

Programme: Environment for Life 2023

Key Words: municipal solid waste landfill, waste volume, airborne spectroscopy, remote sensing,
drone, laser scanning

The objectives of the project relate to the use of advanced airplane and unmanned airborne
vehicle (UAV) remote sensing methods for monitoring active and closed (reclaimed)
municipal solid waste (MSW) landfills.

MSW landfills usually receive waste for several decades. The essential activities of
monitoring operational landfills include, among other things, the detection of waste
volume changes and height of deposited waste, which operators update at least 1x a year.
After the closure of the landfill and the end of the reclamation, another period of
mandatory monitoring follows, which is set for a period of 40 years in the EU. One of the
characteristics that is monitored is the subsidence of the landfill. Another characteristic
is the monitoring of the vegetation on the surface of the closed landfill (overgrowth and
occurrence of invasive species) as well as the vegetation around the landfill (the state of
the vegetation as an indicator of the state of the ecosystem). These activities of ground
monitoring systems of landfills are time- and capacity-consuming in terms of human
resources, and thus also considerably costly, if they are to be carried out in a high-quality
and comprehensive manner.

The use of airplane and UAV imaging technology to observe landfills has a high potential
to perform analysis more efficiently — in more accurate surface detail and at lower costs.
The solution of the project contributes to the fulfillment of the priority research objective
in Subprogramme 2 ,Enhancing the quality of environmental components and introducing
the principles of the circular economy”, namely the survey of contaminated sites using
direct survey methods, geophysical methods and 3D modeling. The expressed interest in
the outputs of the project is linked to the specific activities of the MSW landfill operator,
whereby the project contributes to the support of research and development in companies
and theintroduction of innovations into business practice.
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Reforma environmentdlné Skodlivych dotaci (EHS) md pro clenské stdty EU zdsadni
vyznam. Tato studie se zamérfuje na komplikovany proces rozpoznavani a identifikace EHS
a predstavuje hodnoceni reformy EHS pomoci databazi. Zabyva se teoretickymi aspekty
a rlznorodymi metodikami pro definovani EHS, stanovuje jejich hranice a zddraznuje
klicovy koncept skody na zZivotnim prostredi jako referencni hodnotu.

Cilem tohoto vyzkumu je objasnit hodnoceni EHS pomoci databazi jako prvni krok k jejich
postupnému vyfazeni. Studie vyuziva (daje z mezindrodnich zprdv EU, OECD, MMF, zprdvy
od nevladnich organizaci a environmentdlnich think-tankd, spolu s rozhovory s odborniky.
Identifikuje 15 pFipadd EHS v Ceské republice, z nichz znaéna &ast souvisi s podporou
fosilnich paliv. Mezi hlavni mechanismy EHS patfi osvobozeni od spotfebni dang, snizené
sazby spotfebnidané, vraceni dané a dafiové dlevy. V ceském kontextu zahrnujf EHS vyuZiti
energetickych produktd a elektfiny v rliznych oblastech, véetné dopravy, pramyslowych
proces(i, zemédélstvi a vyuziti v domdcnosti.

Kromé toho vyzkum predstavuje analyticky ramec pro identifikaci EHS a stanovuje kritéria
pro klasifikaci EHS v databdzi. Déle rozviji koncept identifikacni karty EHS (metadat),
kterd slouzijako klicovy nastroj pro pochopeni ekonomickych, environmentalnich a dalsich
dopad( dotaci s cilem identifikovat potencialni kandiddty na postupné vyfazovani.

Vysledky vyzkumu zdGraznuji naléhavou potfebu rozvoje statistiky environmentalnich
dotaci se zvlastnim dlirazem na sestavovani soubor(i Gdajli o EHS. Tyto iniciativy usnadnuji
vytvareni standardizovanych dat, umoznuji také robustni srovnani mezi jednotlivymi
clenskymi staty EU a videdlnim pfipadé také koordinované postupné vyfazovani.

m m

Assessing Subsidy Reforms through a Database Lens: An Identification
the Environmentally Harmful Subsidies in the Czech Republic

MSc. Volodymyr Svirskyi, Ph.D.1, JUDr. et Mgr. Vojtéch Mdca, Ph.D.2,
Kldra Skolnikovd, M.A.1, Ing. Lucie Svobodovd, Ph.D.1

1 (Czech Environmental Information Agency
2 Charles University Environment Centre

Project Number and Title: S$504030013 Center for Socio-Economic Research on Environmental
Policy Impact Assessment (SEEPIA)

Programme: Programme of applied research, experimental development and innovation in the
field of environment - Environment for Life

Keywords: Environmentally Harmful Subsidies (EHS), Database-Driven Assessment, Environmental
Impact, EHS identity card, Subsidy Identification.

The reform of Environmentally Harmful Subsidies (EHS) holds paramount importance
for the EU member states. This study focuses on the intricate process of recognizing and
identifying EHS, presenting a Database-Driven Assessment of EHS reform. It delves into the
theoretical details and diverse methodologies for defining EHS, establishes the boundaries
of EHS, emphasizing the critical concept of environmental harm as the benchmark.

The objective of this research is to shed light on the Database-Based Evaluation of EHS as
aninitial step toward their gradual phase-out. Leveraging data from international reports
issued by the EU, OECD, IMF, as well as various NGOs and environmental think tanks,
alongside expertinterviews, this studyidentifies 15instances of EHS in the Czech Republic.
Asignificant proportion of these EHS relate to fossil fuels. The primary mechanisms of EHS
include excise duty exemptions, reduced excise duty rates, tax refunds, and tax reliefs.
Within the Czech context, EHS encompass the utilization of energy products and electricity
across various applications, including transport fuel, industrial processes, agriculture,
and domestic use.

Moreover, this research introduces an analytical framework for EHS identification and
establishes classification criteria for the EHS database. It develops the concept of an EHS
identity card (meta-file), serving as a pivotalinstrument for comprehending the subsidy’s
economic, environmental, and other impacts in order to identify potential candidates for
phase-out.

The research outcomes underscore the urgent need to foster environmental subsidy
statistics, with a particular focus on the compilation of EHS datasets. Such initiatives
not only facilitate the establishment of standardized data but also enable robust cross-
country comparisons across all EU Member States and ideally also coordinated phase-out.
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Statni politika Zivotniho prostfedi (SPZP) predstavuje vrcholovy strategicky dokument,
ktery musi reagovat na aktudlni situaci v oblasti ZP ovliviiovanou i evropskymi dokumenty
jako je Zelena dohoda pro Evropu ramujici projekt SEEPIA. Pristup k Zivotnimu prostredi
reflektuje celospolecenské déni, které mize i béhem relativné kratké doby nabrat novy
smér, jak bylo mozné vidét v poslednich letech v souvislosti s pandemii covid-19, valecnym
konfliktem na Ukrajiné a vyraznym naristem inflace. Implementace dlouhodobych
strategickych dokumentti, jakym je pravé SPZP, byva proto doprovazena tzv. stfednédobou
evaluaci, jejiz zavéry predstavuji podklad pro pfipadné zmény nastaveni financnich
a legislativnich nastroji tak, aby dochazelo k efektivnéjsimu napliovani cild strategickych
dokumentd.

V rdmci evaluace by mélo dojit ke komplexnimu a ucelenému zhodnoceni viech aspektii ZP
a jejich vazeb. S tim souvisi i identifikace pfipadnych bilych mist, tedy témat a poznatk(,
ktera by SPZP méla zahrnovat. V pfispévku se zaméfime na specificky cil tykajici se
adaptace sidel na rizika spojend se zménou klimatu a s tim souvisejici dota¢ni programy,
napf. Narodni program Zivotni prostfedi (dotaéni program Destovka) a Operaéni program
Zivotni prostfedf.

Evaluation of the State Environmental Policy - Adaptation of
settlements

Kldra Skolnikovd M.A., MSc. Jan Mertl, Ing. Lucie Svobodovd, Ph.D.
(zech Environmental Information Agency
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The National Environmental Policy (NEP) represents a top strategic document which
reflects the current situation in the field of Czech environmental protection. The national
approach to environmental policy is among others influenced by European policyincluding
the Green Deal, which provides a framework for the SEEPIA project. The political approach
towards environmental topics reflects societal trends which can take on a new direction
even within a relatively short period, as evidenced in recent years during the COVID-19
pandemic, the war in Ukraine and significant increase in inflation. The implementation
of long-term strategic documents, such as the NEP, is therefore usually accompanied by
a so-called mid-term evaluation, the conclusions of which represent the basis for possible
changes in the setting of financial and legislative instruments to fulfill the goals of such
documents more effectively.

As part of the evaluation, there should be a comprehensive and integrated assessment
of all environmental aspects and their connections. Related to this is the identification
of possible white spots, i.e., topics and knowledge that the NEP should include. In the
contribution, we will focus also on the specific goal of settlement adaptation to the
risks associated with climate change and related subsidy programs, e.g., the National
Programme Environment (Destovka subsidy program) and the Operational Programme
Environment (OPE).
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Predbézné vysledky scénafii zmény klimatu pro izemi Ceské republiky
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Kazdym rokem wyraznéjsi a frekventovanéjsi projevy zmény klimatu (zejména ty
extrémnéjsi) nuti spolecnost pldnovat lépe do budoucna kroky, které mohou mit na klima
vliv, a zavadét technologie a postupy vedouci k prizplsobovdni (adaptaci) se klimatickym
zménadm a kjejich zmirfiovani (mitigace). Modelovani potencidlniho budouciho klimatu
a zpresnovani téchto simulacije logickym krokem tohoto procesu, ktery ndm dava moznost
studovat, jakym zplsobem se bude klima nadéle vyvijet, pfipadné nejcernéjsi scénare
aidentifikovat oblasti, které jsou a budou projevy klimatické zmény ohrozZeny nejvice.

V rémci projektu PERUN byly provedeny simulace budouciho vyvoje klimatu pro Gizemi Ceské
republiky pomoci klimatologické verze meteorologického modelu ALADIN s oznacenim
ALADIN-Climate/CZ. K tomuto Gcelu byly pouZity Spolecné socioekonomické sméry (Shared
Socioeconomic Pathways) s oznacenim SSP5-8.5 a SSP2-4.5 vychdzejici z 6. hodnotici
zprdvy IPCC (AR6). Jednd se o scéndfe popisujici vyvoj klimatu za pfedpokladu velmi
vysokych emisi sklenikovych plynd (SSP5-8.5) a v pfipadé pozvolného rlistu emisi do
roku 2050 a jejich ndsledného poklesu (SSP2-4.5). Pro oba scéndfe byly modelovany
vyvojové sméry zdkladnich meteorologickych prvkd pro zvolena 20leta obdobi 2021-2040,
2041-2060, 2061-2080 a 2081-2100.

Preliminary results of climate change scenarios for the territory of the
Czech Republic using the ALADIN-Climate/CZ model

RNDr. Radim Tolasz, Ph.D., MSc. Adam Valik, Ph.D., Ing. Veronika Sustkovd, Iryna Dvoretska
(zech Hydrometeorological Institute
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Every year, more pronounced and more frequent consequences of climate change
(especially the extreme ones) force society to better plan future steps that may affect the
climate and realize technologies and procedures leading to adaptation and mitigation to
the climate change. Modelling the potential future climate and refining these simulations
is a logical step in this process, which gives us the opportunity to study how the climate
will continue, possible worst-case scenarios and identify areas that are and will be most
threatened by the effects of climate change.

As part of the PERUN project, simulations of future climate development for the territory
of the Czech Republic were carried out using the climatological version of the ALADIN
meteorological model with the designation ALADIN-Climate/CZ. For this purpose, the
Shared Socioeconomic Pathways labelled SSP5-8.5 and SSP2-4.5 based on the 6th IPCC
Assessment Report (AR6) were used. These are scenarios describing the development of
the climate under the assumption of very high emissions of greenhouse gases (SSP5-8.5)
andin the case of a gradualincrease in emissions until 2050 and their subsequent decrease
(SSP2-4.5). For both scenarios, the development directions of basic meteorological
elements were modelled for the selected 20-year periods 2021-2040, 2041-2060,
2061-2080 and 2081-2100.
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V soucasné dobé je velmi diskutovanym tématem problematika klimatické zmény. V Ceské
republice lze projevy klimatické zmény zaznamenat v podobé zmén rozloZeni srdazek v ¢ase
béhem roku a zaroven ndrlstem teploty vzduchu. Celkovy srazkovy Ghrn se sice neméni, ale
srazky jsou rozloZeny do mensiho poctu srazkovych uddlosti's vyssiintenzitou. PFi srazkach
s vys$si intenzitou dochdzi k rychlejsimu povrchovému odtoku a omezené infiltraci srazek
do pldy. Z tohoto pohledu jsou velmi zranitelna mésta (urbanizovand tzemi) s relativné
vysokym podilem nepropustnych povrchd. Ve vazbé na dané skutecnosti se do popredi
zdjmu dostdva problematika souvisejici s efektivnimi zplsoby hospodateni s destovou
primarné se zvySenim kapacity kanalizacnich systém0. V soucasné dobé jsou jiz prijimana
opatfeni pro HDV, kterd nabizi multifunkéni pFistup, at jiz z pohledu mozné akumulace
destovych vod pro navazujici vyuziti, podporu dotace podzemnich vod ¢i majici funkci
estetickou ¢i primo zvysSujici pobytovou funkci v urbanizovaném prostfedi. Pro potfeby
stdtni spravy a samosprdvy byla vytvorena aplikace RainWaterManager (RWM). Uvedena
aplikace umoznuje rychlé posouzeni variant feSeni pro vybér vhodného opatfeni HDV.
Kromé daného pracuje RWM i s odhadem investicnich a provoznich nakladl a definuje
nutné prostorové naroky pro samotnou realizaci opatfeni. Specifickd a v podminkéch CR
unikatni je funkcionalita RWM vazand na modul pro vybér nastroji prosazovani vhodnych
opatfeni HDV. Ndstroj zohlednuje poZadavky technickych norem, pficemz je koncipovan
tak, aby vytvoril podporu pro prosazovani efektivniho HDV na rozvojovych plochach mést
a obdi, tj. opatfeni, ktera budou spliovat predstavy budoucich obyvatel mésta a budou
ekonomicky efektivni ve fazich realizace i provozu, a téZ poskytnou celospolecenské
benefity, jako napfiklad kvalitni vefejna prostranstvi.
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Climate changeis currently a hotly debated topic. In the Czech Republic, the manifestations
of climate change can be recorded in the form of changesin the distribution of precipitation
over time during the year and at the same time an increase in air temperature. Although
the total amount of precipitation does not change, the precipitation is spread over
a smaller number of precipitation events with higher intensity. With a higher intensity of
precipitation, there is faster surface runoff and limited infiltration of precipitation into
the soil. From this point of view, cities (urbanized areas) with a relatively high proportion
of impervious surfaces are very vulnerable. In connection with the given facts, the issue
related to effective ways of rainwater managementin cities comes to the fore. In the past,
more traditional methods of this management dominated, which were primarily related to
increasing the capacity of sewage systems. Currently, measures are already being taken
for this type of management, which offers a multifunctional approach, whether from the
point of view of the possible accumulation of rainwater for subsequent use, support for
subsidizing groundwater, or having an aesthetic function or directly increasing residence
function in an urbanized environment. The RainWaterManager (RWM) application was
created for the needs of state administration and local government. The mentioned
application enables a quick assessment of solution variants for the selection of a suitable
measure. In addition to this, RWM also works with an estimate of investment and operating
costs and defines the necessary space requirements for the actual implementation of the
measures. The RWM functionality linked to the module for selecting tools for enforcing
appropriate management measures is specific and unique to the conditions of the Czech
Republic. The tool takes into account the requirements of technical standards, while
it is designed in such a way as to create support for the promotion of effective HDV
in the developing areas of cities and municipalities, i.e. measures that will meet the
expectations of future city residents and will be economically efficient during the phases
of implementation and operation and will also provide benefits for the whole of society,
such as quality public spaces.
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