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Trojrozmérna vizualizace historického udoli Vitavy - 3D modelovani a
virtualni realita

Three-dimensional visualization of the historic Vltava valley - 3D modeling
and virtual reality

Michal Janovsky, Vojtéch Cehak

V ramci projektu "Vltava - promény historické krajiny v diisledku povodni, stavby piehrad
a zmén ve vyuziti izemi s vazbami na kulturni a spolecenské aktivity v okoli reky" byla
vytvorena 3D vizualizace historického tdoli Vltavy ptred vystavbou tzv. Vltavské kaskady (9
pirehrad vybudovanych na povodi Vitavy v letech 1930 az 1992), pricemz vizualizace je
zamérena predevSim na zaniklé obce v okoli Vltavy. Jako podklad byly pouzity cisarské
povinné otisky stabilniho katastru a model terénu vytvoreny z vrstevnic Statni mapy 1:5000
- odvozené (SMO-5). Vzhledem k rozsahu modelovaného Uzemi (cca 1670 km?) a
dostupnym podkladovym datiim realné vyuzitelnym pro vizualizaci, bylo pro tvorbu 3D
objektii zvoleno predevsim proceduralni modelovani s vyuzitim tvarové gramatiky CGA. 3D
modely byly doplnény o detailnéjSi modely vyznamnych budov vytvorené v CAD software.
Vysledky modelovani byly dale pouZity pro prezentaci ve virtudlni realité (VR) v softwaru
Unreal Engine.

Vzhledem Kk c¢asové narocnosti detailniho 3D modelovani a skute¢nosti, Ze nékteré
vyznamné stavby se béhem sledovaného obdobi vyrazné zménily, byla vysledna 3D scéna
vytvorena v kompromisni podobé odpovidajici priblizné stavu v 19. stol. Tato scéna je
dostupnd ke shlédnuti prostrednictvim webové aplikace. Druhym z vystupii je VR scéna
obsahujici vizualizace vybranych lokalit udoli Vltavy prezentovand na vystavé v atriu
Fakulty stavebni CVUT v Praze na jate 2022. Viechny vysledky projektu Vltava véetné 3D
vizualizaci budou k dispozici do konce roku 2022 na webovych strankdch projektu
(vltava.fsv.cvut.cz). Tyto stranky budou obsahovat kromé zpracovanych map, vizualizaci a
webovych aplikaci i dalsi dopliikové materiadly o rece Vitavé a jeji historii, jako jsou
historické fotografie, ndkresy staveb a prehrad, dokumenty o historii, povodnich, vodactvi,
dopravé a dalsi zajimavé informace.

Trojrozmérna vizualizace historického udoli reky Vltavy je soucasti projektu ,Vitava -
promény historické krajiny v dlisledku povodni, stavby prehrad a zmén ve vyuziti Gdzemi s
vazbami na kulturni a spolecenské aktivity v okoli reky.“ (DG18P020VV037) a projekt
,Vltava“ je dale soucasti programu Ministerstva kultury CR ,Program na podporu
aplikovaného vyzkumu a vyvoje narodni a kulturni identity na 1éta 2016 az 2022.
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3D model Ceskych Budéjovic z vysledné vizualizace idoli Vltavy ve webové aplikaci

Prispévek byl zpracovan pro potieby konference "Hydrologie, GIS a Zivotni prostiedi 2022"
za finanéni podpory Ministerstva kultury CR v ramci projektu NAKI II DG18P020VV037
"Vltava - promény historické krajiny v diisledku povodni, stavby prehrad a zmeén ve vyuziti
uzemi s vazbami na kulturni a spolecenské aktivity v okoli feky" .
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Variabilita indexu listové plochy v relativné homogennich porostech

Spatial and temporal variability of leaf area index in relatively
homogenous stands

Jitka Touskova, Vaclav Sipek

Leaf area index (LAI) is a dimensionless variable that can be defined as the total one-sided
tree leaf area per unit ground surface. It's a key parameter for canopy structure analysis.
The objectives of the work presented here is to evaluate spatial and temporal variability of
LAI measured by the LAI-2000 Plant Canopy Analyzer (LAI-2000 PCA) and its possible
correlation with variations in e.g. soil moisture. Data were collected monthly during
growing season in 3 distinctive forest stands: a) homogenous Norway spruce (Picea abies L.
Karst) forest, b) homogenous European beech (Fagus sylvatica L.) forest and c) mixed forest
of these two tree species. In every site 1 experimental plot of 50 x 50 m (in spruce and
mixed forests) and 25 x 50 m (in case of beech forest) was established and measurement of
by LAI-2000 PCA was made in 5m grid, in summary in 121 (spruce and mixed forest) or in
66 (in beech forest) points.

Preliminary results showed significant differences between overall LAI of analyzed plots.
For spruce forest it was 3.17 and 4.35 in April and September, respectively. In the mixed
forest LAI decreased from 3.28 in the end of growing season to 0.89 to its beginning. Maps
generalized from ArcGis 10.6 software demonstrated the spatial heterogeneity of LAI values
in field. Coefficients of variation also proved that values of Norway spruce stand are more
scattered than in mixed forest.
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Spatial composition of LAI data in the Norway spruce stand
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Spatial composition of LAI data in the mixed forest

This project was supported by the Charles University Grant Agency with project no. GAUK
382921.
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Testovani vykonosti modelu SMODERP2D v lesnich povodich

Testing the Performance of Model SMODERP2D in Forest Basins

Jan-FrantiSek Kubat

Hydrologické modely jsou velmi uzitecnym nastrojem pro komplexni demonstraci a popis
procesti v krajiné. Hydrologické modely se déli na deterministické a stochastické.
Deterministické se dale déli na: empirické, koncepcni a fyzikalné zaloZené neboli black box,
gray box a white box. Kombinaci deterministického a stochastického modelu vznikne
stochasticko-deterministicky. Model SMODEP2D v této kategorizaci zapada mezi white box
modely. PrestoZze zakladem téchto modell jsou fyzikalni rovnice, tak obsahuji kalibracni
parametry. Z tohoto vyplyva, Ze je nutné tyto modely dale kalibrovat a validovat, aby
nedoslo k chybnému pouZiti modelu. Model SMODERP2D byl testovan metodou Brute Force
(hruba sila) v kombinaci s c¢astecnym vyuzitim Proxy Basin testu (zastupna povodi).
Testovani bylo zaméfeno na dvé lesni povodi v Ceské republice, kterd jsou pozorovana
Ceskym hydrometeorologickym tstavem: Pstruhovec a Spitilka. Povodi byla délena na
podpovodi, na Kkterych probihaly analyzy hydrogrami vypocCtenych modelem versus
modifikovanych méfenych z hlediska objemu odtoku a kulminace. Testovani modelu na
lesnich povodich naraZelo na rutiny, na kterych je model postaven. Model je stale ve vyvoji a
je tedy mozna implementace novych rutin a celkova optimalizace modelu. Pro vyuziti v
praxi na lesnich povodich je ale stale nutné provést dalsi testovani a méteni.

Tento piispévek vznikl za podpory projektu Ministerstva zemédélstvi Ceské republiky:
QK1910029 ,Predchozi nasycenost a navrhové srazkové intenzity jako faktory odtokové
odezvy na malych povodich”
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Vyhodnoceni eroze a transportu sedimentu v povodi Vrchlice a Vyrovka

Soil erosion and sediment transport evaluation in Vrchlice and Vyrovka
catchments.

Barbora Jachymova, Jilie Winterova, Hana Klimova

Projekt TACR SS03010332 ,Modelovani vyznamnosti zdroji zneci$téni fosforem a navrhy
efektivnich opatieni k naplnéni cilii Strategie ke sniZeni obsahu Zivin ve vodach v povodi
Labe“ si klade za cil vytvorit aplikaci pro stanoveni vyznamnosti jednotlivych zdroji fosforu
z hlediska zatiZeni hydrografické sité a vybranych utvart povrchovych vod.

V tymu CVUT je zpracovavan erozni model povodi Labe v prostiedi WaTEM/SEDEM. Pro
sestaveni modelu za tcelem testovani jeho funkénosti byla vybrana dvé pilotni povodi (viz
Obrazek 1) - povodi vodni nadrZe Vrchlice a povodi vodniho toku Vyrovka (po mérny profil
Planiany). Pro vybrana pilotni tzemi byl sestaven erozné transportni model, ktery byl
nasledné vyhodnocen (viz Tabulka 1).

Na zakladé zkuSenosti s praci v pilotnich povodi bylo zbyvajici izemi rozdéleno na 90
vypocetnich celki. Nyni probiha priprava vypocetnich vstupti pro modelovani.
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Pilotni povodi Vrchlice a Vyrovka

Vrchlice Vyrovka

Celkova ztrata pudy
55174 131871

[t. rok™]
Celkova depozice sedimentu
1 37057 111839
[t. rok ]
Celkovy vstup do vodnich tokt
4 18116 20033
[t.rok ]

Vyhodnoceni eroze v pilotnich povodich

Prispévek vznikl v ramci projektu SS03010332 ,Modelovani vyznamnosti zdrojl znecisténi
fosforem a navrhy efektivnich opatieni k naplnéni cilti Strategie ke sniZeni obsahu Zivin ve
vodach v povodi Labe*“.
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Vliv délky plochy na ztratu plidy a povrchovy odtok ve vinicich

Effect of plot length on soil loss and runoff in vineyards

Martin Neumann, Petr Kavka, Jan Devaty

Soil erosion is a threat to natural ecosystems, especially when the erosion rate is highly
exceeting the creation of a new soil from a parent material. The erosion process is a
phenomenon that is studied by many research teams around the world. Various devices are
used to observe the soil loss process and a rainfall simulator is one of the common tools for
conducting experiments in which the main characteristics of surface runoff and soil loss are
measured. Teams of researchers are using rainfall simulators with various plot dimensions,
rainfall intensities, and kinetic energies. This contribution focuses on the comparison of the
different lengths of the experimental plot in vineyards. Experimental plots of length 1 m
were compared to plots of length 8 m, all of them in width 1 m. The experiments were
carried out on plots cultivated with vineyards in the Moravia region of the Czech Republic.
The results showed that the runoff was approximately 30 % higher on the small plot, but
the soil loss was approximately 1,5 times higher for the large plot. The small rainfall
simulator is a good tool for monitoring the initial stages of the surface runoff and erosion
process, but to better understand the soil erosion rate it is beneficial to conduct
experiments on longer plots.

This research was supported by projects Technology Agency of the Czech Republic by
TJ02000234, Ministry of Agriculture of the Czech Republic QK1810341, QK1910029, and by
the Grant Agency of the Czech Technical University in Prague within the framework of grant
number SGS 20/156/0HK1/3T/11.
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Sada nastroju pro hydrolgické modelovani wrmtk

Hydrological modeling toolkit wrmtk

Petr Pavlik

The R language is widely used in the Natural and Earth System Sciences. This is mainly due
to the built-in statistical modeling and visualization capabilities and the state-of-the-art
RStudio IDE, rich in features to maintain a reproducible workflow such as Git and
Markdown. On the other side, the speed of user's own R functions is usually considered a
bottleneck for computationally intensive tasks.

Nowadays it is considered a good standard to overcome this bottleneck by writing most
functions in compiled languages such as C, C++ or Fortran load them using an interface.

The newly developed wrmtk package does such a thing and relies on the Rcpp API, mostly
using the "Rcpp sugar”. The package is easy to use and contains some standard hydrological
models in lumped or semi-distributed form, as well as optimization algorithms, model
evaluation functions and some input preprocessing tools. The package also uses R's own
OOP system and could serve as study as well as a production tool.

This work has been supported by the CZU FES internal grant agency No. 20184246
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Identifikace eroznich ryh pomoci strojového uceni

Identification of errosion rills via machine learning

Adam Tejkl, Petr Kavka,

Ptrekazkou v efektivnim vyzkumu eroze je vysokd doba potfebna pro rucni identifikaci
drazek. Nicméné znacné mnozstvi drazek jiz bylo rucné oznaceno pro rizné studie. Je tedy
mozné pouZit tato jiz ziskana data k natrénovani algoritmu, ktery pak drazky automaticky
identifikuje. Experiment se provadi pomoci simulatoru desté, kdy se nadoba s urovnanym
povrchem plidy postiikd vodou a simuluje se srazkova eroze. Prvni ¢ast srazky trva 20
minut, nasleduje 30 minut prestavka a dal$i 20 minut kolize. Pfed simulaci, béhem pauzy
mezi simulacemi a po experimentu je povrch naskenovan za tcelem vytvoreni 3D modelu.
Nhu a kol. 2020 se ve své praci zabyval hodnocenim schopnosti modelu hlubokého uceni
Keras a jejich optimaliza¢nimi algoritmy. Keras je API pro hluboké uceni napsané v Pythonu,
které bézi nad platformou strojového uceni TensorFlow. Byl vyvinut se zamérenim na
umoznéni rychlého experimentovani. Keras snizuje kognitivni zatéz vyvojare, aby se mohl
soustiedit na ty ¢asti problému, na kterych skutecné zalezi.

Obrazek je preveden na matici pomoci nastroje Rastr to Array. Nasledné se touto matici
postupné prochazi v krocich odpovidajicich jednotlivym ¢tvercim. Z kazdého pasma se
vybere odpovidajici ¢tverecek a z téchto ¢tverecki se pak vytvori mozaika. Je zvolena délka
Ctvercové hrany. Vysledna mozaika se sklada z jednotlivych Ctverecki past obrazového
spektra umisténych vedle sebe tak, aby tvorily obdélnikovy obraz. Jako zaklad pro vytvoreni
modelu byl pouzit model Kaggle Cat Dog. Jedna se o model urceny k tridéni barevnych
obrazki do dvou skupin. Tento model byl upraven vlozenim mozaiky do modelu misto
obrazkid. Tréninkovy datovy soubor je nacten do modelu a rozdélen na kalibra¢ni a
validaéni ¢ast pro ucely kalibrace modelu. Toto rozdéleni bylo zvoleno na 20 %. Velikost
pracovnich skupin (batch,size) modelu byla zvolena na 32 mozaik. Velikost obrazku byla
zadana na 100 x 200 pixeld.

Jednotlivé mozaiky nepouzivané pro trénovani modelu jsou pak Kklasifikovany timto
trénovanym modelem. Nacitani mozaiky pro klasifikaci je tizeno CSV souborem, ktery
obsahuje nazev mozaiky, pozici mozaiky na obrazku a zda je urcena pro trénovani ¢i nikoliv.
K tomuto CSV souboru se pak prida hodnota pravdépodobnosti, se kterou je mozaika
klasifikovana jako erozivni nebo ne. Tréninkové mozaiky jsou vynechany a je jim prifazena
hodnota no,data.Soubor CSV klasifikovaného obrazku se nacte zpét do prostiedi GIS pomoci
skriptu Python. Skript nacte soubor CSV a vytvori odpovidajici klasifikovany rastr.
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Ortofoto snimek povrchu po zatiizeni

Vyzkum je financovan Technologickou agenturou CR (vyzkumny projekt TH02030428 a
QJ1330118) a internim studentskym grantem CVUT (SGS17/173/0HK1.)
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Geodata dostupna na geoportalu Statniho pozemkového uradu

Geodata available on Geoportal of the State Land Office of the Czech
Republic

Arnost Miiller

Statni pozemkovy urad spustil novy geoportdl na adrese http://geoportal.spucr.cz.
Predmétem prispévku je predstaveni prezentovanych geodat se zaméfenim na data
hlavnich odvodiiovacich zatizeni a prvky plani spole¢nych zarizeni pozemkovych tprav.
Dale pak ukazka prace s open daty a mapovymi aplikacemi. Cilem ptispévku na konferenci
bude ziskat zpétnou vazbu od ucastnikl ke zlepSeni srozumitelnosti obsahu v geoportaluy,
nebot je v soucasné dobé v pilotnim provozu.
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Testovani novych dront a rGznych zplisobu georeferencovani

Testing new drones and different ways of georeferencing

Tomas Laburda, Josef Krasa, Petr Kavka

V ramci projektd vyuzivajicich prostiedky UAV byly v roce 2021 porizeny nové drony a
GNSS stanice podstatné rozsSifujici soucasné vybaveni na Katedfe hydromelioraci a
krajinného inZenyrstvi (FSv, CVUT v Praze).

Z UAV stroji byl porizen dron DJI Mavic 2 Enterprise Advanced s kamerou RGB (12 Mpx) v
kombinaci s termokamerou (0,3 Mpx). Dale byl potizen DJI M300 s vyménitelnou RGB
kamerou DJI Zenmuse P1 se snimacem velikosti full-frame (45 Mpx) a s vyménitelnym
objektivem DL 35 mm F2.8. Druhym senzorem je DJI Zenmuse L1, ktery v sobé kombinuje
RGB kameru (20 Mpx) a laserovy skener Livox. Tfetim potizenym strojem byl DJI Phantom
4 RTK, ktery predstavuje ndhradu za standardni Phantom 4 Pro diky moZnosti prijmu
korekci v redlném case (RTK). Tyto 3 nové drony byly spolu se starS§im strojem DJI Phantom
4 porovnany z hlediska ptesnosti zamérenych bodi. Srovnavaci nalet se uskutecnil dne 23.
11. 2021 na experimentalnim povodi Nucice. Celkem bylo provedeno 8 testovacich naletf,
jejichz parametry byly vyhodnoceny pomoci softwaru Agisoft Metashape a ArcGIS Pro.
Vysledné hodnoty odchylek x, y, z odpovidaji rozdiliim mezi zamétrenim bodi pomoci GNSS
stanice v terénu a pomoci zjiSténi souradnic téchto bodt z vyslednych ortofoto snimkd.
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Odchylky namérenych bodii v ose x, y, z pomoci GNSS a vysledného ortofoto snimku.

Z obrazku je patrné, Ze odchylky u metody bez RTK (oznaceni ,,GPS“) se pohybuji mezi 2,7 -
5,3 m (dron DJI M2 EA a P4), zatimco u dront s vyuzitim RTK je maximalni odchylka 0,11 m
(P4 RTK) ¢i 1,0 m (M300). Uvedené vysledky maji nicméné pouze orientacni povahu, nebot
metoda RTK je silné zavisla na kvalité datového spojeni s pozemni stanici, kdy i kratky
vypadek béhem letu, mlze znamenat vysokou odchylku. Vyuziti pozemnich vlicovacich
bodt, avSak v podstatné mensim poctu, se proto doporucuje i v pripadé vyuziti RTK drond.
GNSS stanice byly nové doplnény o jednotku Emlid Reach RS2, jejiz vykon byl srovnan s jiz
nékolik let vyuzivanym pristrojem CHC X91. Oba pristroje vyuzivaji zpresnéni polohy
mérenych bodid pomoci online prenosu korekci RTK pies sluzbu CZEPOS. Body zamérené ve

15/27

dX
dYy
dZ



volné krajiné dosahly primérného rozdilu v ose x 11,3 mm, v ose y 6,3 mm a v ose z 20,6
mm . V méstské zastavbé rozdily ¢inily v ose x 26 mm, vosey 12,7 mm a v ose z 15 mm. Ze
ziskanych vysledkl je zfejmé, Ze nové porizena GNSS stanice Emlid Reach RS2 poskytuje
dostatecné presna data pro komparativni studie digitdlnich modeld terénu a ortofoto
snimki georeferencovanych pomoci odliSnych GNSS stanic.

b

@

Nové porizené drony (zleva): D] M300_ Mavic 2 Enterprise Advanced a Phantom 4 RTK.

Tento prispévek vznikl za podpory grantu SS01020366, SGS20/156/0HK1/3T/11 a
CZ.02.1.01/0.0/0.0/16,017/0002626.
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LUCAS In-situ Data Harmonization and Distribution

LUCAS In-situ Data Harmonization and Distribution

Martin Landa, Lukdas Brodsky, Tomas Boucek, Ondrej Pesek

LUCAS (Land Use and Coverage Area frame Survey) is an activity that performs repeated in-
situ surveys over Europe every three years since 2006. Today, there exist a series of 2006,
2009, 2012, 2015, and 2018 observations. The surveyors examine in-situ mainly the land
cover (76 classes) and land use (41 classes), take photos (one facing photo and four
landscape photos in the cardinal compass directions), but also evaluate the agro-
environmental information and take a 500-gram topsoil sample at one out of 10 points.
Recently (2018 survey), the Copernicus, INSPIRE (Infrastructure for Spatial Information in
Europe), and EUNIS (European Nature Information System) attributes were added. There
are 168 402 (2006), 234 623 (2009), 270 272 (2012), 339 696 (2015) and 337 854 (2018)
sample points surveyed in the LUCAS dataset. This gives a set of 651 377 individual
surveyed points on the territory of the European Union (EU) member states, while there are
319 150 samples visited at least twice and 35 204 samples visited repeatedly in all
surveyed years allowing to evaluate land changes. The datasets total 1 350 847 individual
in-situ analyzed points.

"The dataset is unique in many aspects, however, it is currently not available through a
standardized interface, machine-to-machine. Moreover, the evolution of the surveys limits
the change analysis with the dataset. Therefore we developed a system solution for the
LUCAS in-situ data harmonization and distribution (ST_LUCAS). It provides data through an
OGC (Open Geospatial Consortium) compliant interface. Moreover, a geospatial user can
integrate the data through a Python API (Application Programming Interface) to ease the
use in the workflows with spatial, temporal, attribute and thematic filters. On top of that, we
have implemented a QGIS plugin to retrieve the spatio-temporal subsets of the data
interactively. The source code, documentation, and installation instructions are publicly
available on GitLab (https://gitlab.com/geoharmonizer_inea/st_lucas). The system is
designed in a multi-layer client-server model allowing integration to end-to-end workflows.
The integration of the system in the full end-to-end workflows is eased by the Python API.
The system transferability to different server end-points is facilitated by the OS-level
virtualization using the Docker containers. The demonstration ST_LUCAS system
installation available at https://geoforall.fsv.cvut.cz/st_lucas/.

1727



Client layer

Jupyter

C3)
Notebook ( ]
QGIS plugin
Geospatial L . Gis
developer [ User
| e
(C1) —> Localfile
Python package ' system |
AN
Application layer
(A1)
System deployment L, (A2)
e packggeym Web service
System

administrator

Persistence layer

~—

Data (P1)
_ provider ————> File —————— > (P2)
' (Eurostat) system Spatio-temporal
- DB

ST_LUCAS system’s static high-level architecture.

Q “Untitied Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DEeERRX OrLLRIPrRLBAaLEOLC GEXIE -5-5 4 -
- ., . o GRaR ~9-

RQV.ZmB R 1/
M-8-%-5 @

Browser 2%
ieY®o
Favorites -
» [* Spatial Bookmarks
» [&] Home
» [ CA (Windows)
@ GeoPackage
£ Spatialite
» § rosiGis
B AP HANA
P mssaL
@ Oracle
» @ WMSWMTS
8 Vector Tiles
» 3 XVZ Tiles
& wes

B-NGGhn T WA

Iy -
Y2

& WFS / OGC API - Features
& ArcGIS REST Servers -
Layers By
CARTE-R20
v ® Anificial Land
v @ Cropland
V' ® Woodland
v ® Shubland
v © Grassland
v @ Bare Land and Lichen/Moss
V © Water Areas
v ® Wetiands
v ® Notciassified
~ v ¥ OpenStreetMap

X Typ te (Qurl+K Coordinate | 2130143 6551484 |5 Scale 1:1299905 ~ | @@ Magoifier| 100%

e
LUCAS Download Manager

Download | Anshyze | Photos

Cech Republic  ~

v 208

Groups of attributes
Lond Cover, Land Use Copernicus

Land Cover, Land Use, Sofl | Inspire ALCC

OFY]

Output GeoPackage:

Flename: fnloadsljucas_cz 2018.gpky €1

Download

| Rotation 0,0° SV Render @ epscia03s

ST_LUCAS QGIS plugin (highlighted by a red box) retrieving harmonized LUCAS data for the
Czech Republic territory (basemap: OpenStreetMap). This work is co-financed under the
Grant Agreement Connecting Europe Facility (CEF) Telecom project 2018-EU-IA-0095 Geo-

harmonizer project (2019-2022) by the European Union.
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Aktualizace konceptu pripustné ztraty pludy

Update of the concept of tolerable soil loss

Miroslav Bauer, Josef Krasa, Tomas Dostal

V roce 2022 bylo zahajeno reSeni projektu ,Aktualizace konceptu pripustné ztraty pidy ze
zemédélskych pozemkid“ pod vedenim VUMOP, ve spolupraci CVUT, VUV a SWECO
HYDROPROJEKT. Projekt pod hlavi¢kou TACR si klade za cil revidovat piipustnou ztratu
ptdy, resp. cely jeji koncept. Oprostit se od omezeného pohledu na vyhodnoceni ztraty ptdy
a jeji pripustné limity na pozemku orné plidy (Casto napi. LPIS blok) a hodnotit také dalsi
aspekty - jako napft. epizodni pristup a epizodni charakter srazek X dlouhodobé priimérné
hodnoty (typicky metoda stanoveni USLE); modelovana X realné se vyskytujici eroze (tfeba
i z jednotlivych dokladovanych epizod), dal$i dopady na vodni ekosystémy a vodni toky jako
celek ¢i napriklad $kody na infrastruktufe a urbanizovaném Uzemi. Projekt navazuje na
dlouhodobé zkusSenosti zapojenych pracovist v oblasti kvality plid, modelovani i sledovani
eroznich a transportnich procesti (DPZ, experimentalni plochy, deStové simulatory). V
ramci piispévku bude predstaven projekt a uCastnici zapojeni do aktivni diskuze a sbéru
podnétl tykajiciho se jejich pohledu na soucasny pristup k ,Pripustné ztraté pudy“ a také
toho, jak oni sami by tento koncept revidovali (resp. které vSechny aspekty by mohly a mély
byt zahrnuty).

"Kde zacina a kde kon¢i

Piipustna ztrata pady""?"

S§S05010180 - Aktualizace konceptu pripustné ztraty pidy ze zemédélskych pozemki
H2020 projekt SHUi (773903) - Managing water scarcity in European and Chinese cropping
systems
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Stanoveni vlivu ptidoochrannych technologii na ztratu ptidy a odtok

Determining the Effect of Soil Conservation Technology on Soil Erosion
and Water Retention

Jakub Stasek, Josef Krasa, Tomas Dostal

There is uncertainty in determining the effect of soil conservation technology in terms of
soil protection. The vegetation cover factor (C) and the support practice factor (P) are parts
of the Universal Soil Loss Equation (USLE) and are defined by original values taken from
USDA methodologies. Current technologies in agriculture and recent crop varieties
substantially vary from processes known during USLE development. The field rainfall
simulator was used to carry out 110 experiments on maize, sunflower and sorghum seeded
with four different technologies. We tested classic deep tillage and slope-oriented seeding,
contour seeding, and the use of winter protective cover crop (winter ray and rapeseed)
followed by desiccation, mulching and shallow tillage seeding or desiccation, mulching and
direct seeding into the cover crop. The methodology aimed at several measurements during
the season to cover the plant development. Research focused on collecting runoff and soil
loss data from experimental plots.

Soil conservation technology can reduce soil loss to 5 % and surface runoff to 35 %,
compared to the conventional way of farming. The most soil-protective method is direct
seeding into the mulched cover crop. Contour farming and shallow tillage can reduce runoff
to 62 % and reduce soil loss to 30 % and 15%, respectively. The results presented are only
from plots with maize, due to insufficient data from plots with sunflower and sorghum. In
general, these technologies can greatly influence the amount of transported sediment by
creating a protective layer on the surface and slowing the surface runoff, as opposed to
reducing the runoff.

The contribution was prepared in the frame of projects No. QK1920224 and
SGS20/156/0HK1/3T/11.
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Vliv klimatické zmény na dominovy efekt ve vodohospodarskych
soustavach

The Impact of Climate Change on the Domino Effect in Systems of
Reservoirs

Daniela Runczikova

Soucasny stav dlouhodobého sucha v nékterych regionech spolu s Castéjsim vyskytem
povodni poukazal na to, Ze s ohledem na dopady klimatické zmény na povodi Ize ocekavat
zvySené naroky nejen na samotna vodni dila, ale taktéZ na vodohospodarské soustavy, které
bude nutné prizplsobit podminkam odliSnym od soucasnych a optimalizovat hospodareni s
vodou tak, aby s dostate¢nou spolehlivosti soustavy plnily své funkce. K negativnim jeviim
ohroZujicim vodohospodarské soustavy patii i tzv. dominovy efekt, jehoZ riziko vzniku se
vlivem klimatické zmény zvySuje. V pripadé reSeni problematiky vodohospodaiskych
soustav Ize tento pojem chapat jako kaskddové poruseni za sebou jdoucich hrazi, kdy
povodeii od vyse polozeného vodniho dila zpisobi poruseni dila nachazejiciho se niZe po
toku. K prizptsobeni v oblasti planovani, vystavby a fizeni vodohospodarskych soustav je
proto vhodné vytvoreni a pouziti relevantnich predikénich modelti zahrnujicich
hydrologické zmény v povodi v delsim ¢asovém horizontu.

Tento piispévek byl podpofen grantem Studentské grantové soutéze CVUT ¢
SGS22/095/0HK1/2T/11.
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Transforming Unsustainable management of soils in key Agricultural
Systems in EU and China — a Decision Support Tool for soil erosion

Transforming Unsustainable management of soils in key Agricultural
Systems in EU and China — a Decision Support Tool for soil erosion

Raquel Falcao, Josef Krasa, Michal Vrana

Within the scope of the Tudi project, EU Horizon 2020 Grant Agreement No 101000224,
meetings involving different stakeholders were held, along with a questionnaire that was
responded by almost 400 farmers from seven different countries in Europe and China. This
aimed to assess the major concerns of farmers, and to develop Decision Support Tools
targeted at these issues. The questionnaires also revealed that a considerable number of
farmers do not use official data, nor digital maps to help make decisions. The first tool
currently being developed targets soil erosion and aims to provide farmers with publicly
available historical satellite imagery in a user-friendly platform, as well as guidelines on
easy-to-use methodology to assess the degree of soil erosion on the field. With this, the
project hopes to contribute to democratising the access to science, helping farmers -
ultimately, the ones who implement soil conservation practices, to make data driven
decision on soil management. The preliminary version of this tool will be presented at this
workshop.

Transforming Unsustainable management of soils in key Agricultural Systems in EU and
China - Tudi
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Optimization of biochar-based sorbents for the emerging contaminants in
aqueous system with response surface methodology approach: A review

Optimization of biochar-based sorbents for the emerging contaminants in
aqueous system with response surface methodology approach

Nayan Kumar

Emerging contaminants presence in different aquatic ecosystem is creating an alarming
concern in present and for future water ecosystem. Growing and widely use of
pharmaceutical and personal care products has led their presence with low concentration
from past many decades which is becoming an emerging threat for different living organism
at different trophic level. A sustainable approach with practical utility is strictly needed to
combat the situation. Amongst different available technique for water treatment adsorption
is widely considered as advantageous method with its low cost and practical utility. Biochar
a low cost, carbonaceous material can be obtained from different biomass feedstocks is a
carbon negative technique for utilizing its efficiency in the field of aqueous treatment.
Biochar property is highly based on its feedstock used and its preparatory conditions, so it
is highly required to optimize the material preparation condition and study its effect over
its performance and also how to optimize it for better selective approach for particular
pollutant removal. Present review work will optimize the biochar preparatory condition
and assessing its physical and chemical parameters of interaction with particular discussed
pollutants. This approach will make its use more robust and will definitely help for using at
large scale with available preparatory parameters and its best possible effect over its
removal efficiency and mechanism.
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Destovy simulator - nové vyzvy
New opportunity of RS - variable rainfall simulator

Petr Kavka, Martin Neumann, Adam Tejkl

Rainfall simulators are devices commonly used to study soil erosion in field and laboratory
conditions. There is still an effort to develop equipment that will: not require a large
number of workers, be easy to manipulate, have simple control systems, and automatically
record data and parameters.

This paper shows a new variable rainfall simulator with many possibilities, it consists of
four independent sections that can be joined into larger simulator. Each section can
simulate rain on a 2x4m area. The rain is generated by swinging and pulse mechanisms. Soil
sensors and rain gauges are integrated into the control unit.

Each section (4 total) consists of a boom with 3 nozzles connected to a stepper motor for
swinging. Each nozzle has a valve to interrupt the water supply to the nozzle. These sections
can be connected linearly to increase the length of the rainfall area (to maximum 16
meters), or they can be used parallelly, thereby performing multiple replications at one time
on multiple areas side by side. All these sections are computer-controlled and are
independent of each other. Each section contains sensors for measuring soil moisture and
tipping bucket rain gauges for continuous monitoring of actual soil properties and control of
the rainfall. Remote control also allows for variable rainfall scenarios. The device allows the
use of both pulsed and swinging rainfall formation or their combination and thus a large
variability in the choice of nozzles according to the purpose of the experiment. Water is
pumped by the gas water pump throughout the redistributions and pressure reducing
valve, which can manage the required stable pressure. It also contains a datalogger so all
measurements and parameters are collected in one device.

E § E Two plots2x 8 m

Four repetition in
one time
or
different
condition
(surface, rain, .....)

Variable setup of the plots
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Tento prispévek vznikl za podpory QK1910029 a SS01020366, SGS20/156/0HK1/3T/11 a
CZ.02.1.01/0.0/0.0/16,017/0002626.
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Vliv ¢asového (ne)souladu vstupnich dat na automatizované generovanou
vrstvu vyuziti ploch

The influence of time (miss)matched input data on automatically
generated land-use layer

Jan Devaty

Kvalitni geovrstva typl vyuziti ploch je zasadnim vstupem pro distribuované erozni a
hydrologické modely. Dostate¢né popsani vlastnosti ploch v modelovaném tzemi vzhledem
k jednotlivym faktorim povrchové hydrologie je nutnym piedpokladem pro ziskani
relevantnich vysledkd simulace at se jednid o epizodni modelovani nebo dlouhodobé
srazkové tady. SloZzitost ulohy vytvoreni prijatelné presné mapy vyuziti ploch roste s
rozlohou modelovaného tizemi a pozadovanou podrobnosti modelu.

Nastroje ,LanduseTools* vyuzivaji digitdlnich mapovych dat dostupnych pro cely rozsah
Ceské republiky ZABAGED® a LPIS. Ugel, systém aktualizace a cilova podrobnost téchto
datovych podkladid se znacné lisi a tato skutecnost musi byt zohlednéna pti vybéru verzi,
které budou vyuzity pro tvorbu mapy vyuZziti tzemi. Mapové dilo ZABAGED® je
aktualizovano priblizné jednou za 2 roky, coz v nékterych pripadech miize mit zadsadni vliv
na hydrologické charakteristiky tzemi. Systém pro spravu zemédeélsky vyuzivanych
pozemkl LPIS je aktualizovan pribézné a je zverejiiovan nepravidelné priblizné s
dvoutydennim odstupem. Reprezentace Uzemi v téchto datovych zdrojich se tedy mize
znacné liSit v zavislosti na charakteru, atraktivité a dynamice rozvoje daného uzemd.

Prispévek prezentuje vysledky testovani kombinace rtiznych verzi ZABAGED® (2010, 2015,
2022) a LPIS (zvoleny verze s plilrotnim odstupem) na vyslednou kvalitu definice vyuziti
ploch. Byla zvolena tfi uzemi s rliznym charakterem vyuZziti ploch a zastavby: (i) suburbani
uzemi s dynamickym rozvojem intravilanu, (ii) intenzivné zemédélsky vyuzivané tzemf s
vysokym zastoupenim orné ptdy a (iii) podhorské uzemi s vysokym zastoupenim
extenzivnich zemédélskych kultur. Pro jednotlivé ¢asové horizonty byly stejnym zplisobem
vytvoreny mapy vyuziti ploch a byly analyzovany. Vysledky ukazuji kvantitativni i
kvalitativni projevy Casového nesouladu zdrojovych dat. Jsou diskutovdny mozZnosti a
naroc¢nost sniZzeni negativnich dtisledkd na modelovani povrchového odtoku a eroze.
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Project introduction H2020 - TUDi - "Transforming Unsustainable
management of soils in key agricultural systems in EU and China"

Project introduction H2020 - TUDi - "Transforming Unsustainable
management of soils in key agricultural systems in EU and China"

Tomas Dostal, Josef Krdsa, David Zumr, Miroslav Bauer, Barbora jdchymova, Tomas Laburda,
Michal Vrana, Raquel Falcao

Although monitoring the degradation of soil quality has progressed, less has been achieved
to reverse soil degradation. About two billion people and 1.9 billion hectares of land are
affected by land degradation globally, with an estimated cost to the global economy
between $18-20 trillion USD annually. The European Commission estimates that current
management practices result in approximately 60-70% of EU soils being unhealthy, with a
further uncertain percentage of unhealthy soils due to poorly quantified pollution issues.

Multiple comprehensive EU and Chinese initiatives recognize the challenge of increasing
agricultural production to supply the growing demands for healthy and sustainable food,
while at the same time conserving their soil resource base.

TUdi (Transforming Unsustainable management of soils in key agricultural systems in EU
and China - Developing an integrated platform of alternatives to reverse soil degradation)
integrates complementary needs regarding stakeholders as well as expertise regarding
agronomy, soil management, fertilization practices, soil science, digital farming, soil
conservation, and socioeconomics to address the challenges and scope of the topic “Healthy
soils for healthy food production”. The project will design, test and deliver a set of tools to
allow farmers, technicians, companies and government agents to carry out those strategies
at farm level tailoring the techniques to local conditions. More than 300 farmers from
different countries participated on initial survey concerning their awareness of the soil
degradation in their farm. Results of the survey are presented.

The presentation has been supported by the project Horizon 2020 research and innovation
program under grant agreement No 101000224.
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