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Modelovani vyznamnosti zdroji znecisténi fosforem a navrhy efektivnich
opatieni k naplnéni cill Strategie ke sniZeni obsahu Zivin ve vodach v
povodi Labe

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

Barbora Jachymova, Josef Krasa, Tomas Dostal, Miroslav Bauer

V ramci nové zahajeného projektu TACR bude feSena problematika zdroji fosforu
vstupujictho do hydrografické sité na uzemi Povodi Labe. Spolupracujici instituce -
Vyzkumny tstav vodohospodatsky v.v.i., CVUT v Praze a Aquatis a. s. si kladou za cil vytvorit
aplikaci pro stanoveni vyznamnosti jednotlivych zdroji fosforu z hlediska zatizeni
hydrografické sité a vybranych utvari povrchovych vod. Projekt navazuje na projektu
TA02020808 ,Metody optimalizace navrhu opatieni v povodi vodnich nadrzi vedouci k
ucinnému sniZeni jejich eutrofizace”, ktery byl ukoncen v roce 2015. V ramci feSeni tohoto
projektu vznikla aplikace VSTOOLS.EUTRO [1], kterd slouzi k provadéni vypocti
souvisejicich s navrhem a optimalizaci opatfeni v povodi vodnich nadrzi vedoucich k
ucinnému snizeni jejich eutrofizace. V soucasné situaci jsou pro aplikaci kvalitné zpracovan
model na izemi povodi VN Nechranice. V ramci predstavovaného projektu bude ptipraven
model pro uzemi Povodi Labe. Hlavnim cilem projektu je v izemi Povodi Labe navrhnout
takova opatieni, ktera povedou ke sniZeni zatiZzeni fosforem v uzavérovém profilu
(Hrensko) o 550 tun fosforu za rok.

Hlavni zdroje fosforu lze rozdélit na: bodové zdroje, plosné neerozni zdroje, plosné erozni
zdroje, atmosféricka depozice. Tym CVUT ma za tkol zabyvat se modelovanim plosnych
eroznich zdroji fosforu. Uloha tymu CVUT v projektu je:

. Sestavit pro reSené Uizemi erozni model

. Pro Useky hydrografické sité stanovit:
0 Vstup splavenin do jednotlivého dseku, zachyceni splavenin ve vodni nadrzi
0 Vstup celkového fosforu do jednotlivého useku, zachyceni ve vodni nadrZzi

. Navrhnout scénare protierozni ochrany s cilem eliminovat vstup fosforu do

hydrografické sité

. Vyuzit sestaveny model pro realizaci navrhovanych scénart protierozni ochrany a
jejich nasledné vyhodnoceni
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Pro sestaveni erozniho modelu bude vyuzit WaTEM/SEDEM [2]. Transport fosforu vodni
erozi bude primarné modelovan s vyuZitim Sharpleyho rovnice metodou vyuZivajici pomér
obohacenf [3].

[1] https://heis.vuv.cz/data/webmap/datovesady/projekty/eutrofizaceoptopatreni/
default.asp?lang=&tab=3&wmap=

[2] Van Oost, K.; Govers, G.; Desmet, P. Evaluating the effects of changes in landscape
structure on soil erosion by water and tillage. Landsc. Ecol. 2000, 15, 577-589,
doi:10.1023/A:1008198215674

[3] SHARPLEY A. N.: Dependence of runoff phosphorus on extractable soil phosphorus.
J. Environ. Qual., 1995, 24, 920-926.in Krasa J. et al,, 2010

Piispévek vznikl v ramci projektu SS03010332 - Modelovani vyznamnosti zdrojd znecisténi
fosforem a navrhy efektivnich opatieni k naplnéni cilti Strategie ke sniZeni obsahu zivin ve
vodach v povodi Labe.
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Detailni mapy ptdnich vlastnosti CR

Detailed maps of soil properties in the Czech Republic

Hana Beitlerova, Daniel Zizala, Robert Minafik

Se vzristem dtlezitosti témat jako je ochrana Zivotniho prostredi, ochrana plidy pied
degradacemi, potravinova sobéstaCnost ¢i precizni zemédélstvi roste tlak na kvalitni,
detailni a plosné reprezentované informace o ptidé. V ramci prispévku jsou predstaveny
nové pidni mapy v rozsahu celé CR - mapy zrnitosti a z nich odvozené mapy
hydrologickych skupin pldy a v rozsahu zemédélské pidy CR - pldni typ, obsah
organického uhliku, objemova hmotnost, hloubka ptdy, Stérkovitost, pH, zdsoba humusu a
odvozené mapy K-faktoru a retenc¢ni kapacity plidy. Mapy vznikly v ramci tii projekta ve
spolupraci VUMOP, CZU a CVUT metodami digitalniho mapovani pid. Mapovani je zaloZeno
na dvou rozsahlych databazich ptidnich laboratornich rozbori (Na zemédélské pudé
Komplexniho priizkumu pd a na lesni p@idé databiaze UHUL) a desitek vrstev
environmentalnich prediktort reprezentujicich reliéf, ptidni a geologické poméry, klima a
polohu. Mapy na zemédélské ptidé jsou publikovany na geoportalu kpp.vumop.cz, Mapy v
rozsahu celé CR jsou v procesu certifikace a do budoucna budou dostupné pies geoportaly
VUMOP a CVUT.

Zrnitostni tfidy ornice dle trojihlenikového diagramu zrnitosti pid
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Zdrojova data: KPP, DMTAG, data CHMU,  Mapa byla vytvofena v rami projektl NAZV v EME QK1820389 s nizvem aktudinich map padnich viastnosti CR na zikladé ® == 2itala, D, Minatik, R, Beitlerovd, H., Juficovd, A.

Copernicus Sentinel data vyusiti dat Komplexniho prizkumu pid a metod digitsinho mapovani pld” a QK1810341 s nizvem Vytvoleni nirodni databize parametrl o0 | "

UZK, ArcCR* 500 2 Bl =
Software: QGIS 3.14.16-P, inkscape 101 Detal 2020, VOMOP v datagvmonc

Zrnitostni kategorie TKSP na zemédélské ptidé

Tento pFispévek vznikl za podpory grantti NAZV QK1810341 a TACR ZETA TJ02000234
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Meteorologické proménné predurcujici pady lavin v Krkonosich

Relating meteorologic variables to avalanche events in Krkonose mountains_
Czechia

Markéta Souckova, Roman Juras

Snow avalanche hazard is mainly constrained to KrkonoSe mountains in the Czech Republic.
The avalanche activity has been recorded on sixty frequent avalanche paths since 1961.
There are approximately twenty snow avalanche releases every year on Czech side of
mountain range which sometimes cause fatalities (three victims in winter 2021).
Forecasting wet snow avalanches remains challenging since at present we do not have
relevant information, neither modelled nor measured, and still they are not fully
understood.

Therefore, it is necessary to gain better knowledge of local processes, establish the main
explanatory meteorologic variables which determined humid avalanches and if there will be
more such avalanches due to climate change within KrkonoSe environment. The purpose of
this study is to a) set up critical factors: meteorologic variables or triggering mechanism of
avalanche events and detect their relevant time scales (from hours to days) b) assess the
frequencies and magnitudes of avalanche events from 1961-2020.

We examine meteorologic data in daily and hourly steps of 1243 avalanches. Hourly data
are available from 2004 - 2020, daily meteorologic data from 1961 - 2020. We used
univariate (boxplots to see the distribution of variables) and multivariate analysis such as
logistic regression to a) identify the best combination of meteorological variables related to
cold and warm temperature events b) quantify how much variability each variable explains.
We also investigate the behaviour of meteorologic variables 24-144 hours prior the
avalanche event for every single avalanche in the specified category.
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Spatial patterns of soil moisture in a small agricultural catchment in the
Czech Republic

Spatial patterns of soil moisture in a small agricultural catchment in the Czech
Republic

Tailin Li, Jakub Jerabek, Nina Noreika

Many studies have focused on spatial variability of soil moisture. The highly dynamic of soil
moisture is controlled by soil properties, topography, landuse, climate conditions, and
anthropogenic impacts. However, the understanding of soil moisture dynamics is limited by
measurement restrictions. The aim of this study is to analyse spatial patterns of soil
moisture using various soil moisture monitoring techniques and numerical modelling
approaches at the Nucice experimental catchment (0.53 km2), which is located just outside
of Prague, the Czech Republic. The Nucice catchment was established in 2011 to observe the
rainfall-runoff processes, soil erosion and water balance in the agricultural landscape. The
catchment consists of three fields covering over 95 % of the area. We have accomplished
seven detailed field surveys with HydroSense II sensors to capture the soil moisture
patterns in the topsoil. Even though the soil management and soil properties in the fields of
Nucice seem to be nearly homogeneous, we have observed spatial variability in the topsoil
moisture. In the numerical simulation, a 3D spatially-distributed model MIKE-SHE has been
used to simulate the water movement within the catchments. The MIKE-SHE simulation has
been mainly calibrated with rainfall-runoff observations and soil moisture sensors at point-
scale. Within the simulation, we have obtained the spatial patterns of soil moisture and
surface runoff for both dry and wet antecedent conditions. The simulated soil moisture
patterns have been compared with the results from field survey and other datasets (e.g.
topographic indexes, remote sensing).

This study has been supported by the Grant Agency of the Czech Technical University in
Prague, grant No. SGS20/156/0HK1/3T/11 and the Project SHui which is co-funded by the
European Union Project: 773903 and the Chinese MOST.
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Effects of wildfires on soil hydrological properties

Effects of wildfires on soil hydrological properties

David Zumr, Magdalena Vaverkova,

In the Czech Republic, the issue of wildfires and their influence on the soil, on human health
and on ecosystems is likely to grow in importance. If the expected climate changes become a
reality in the next hundred years, an altered fire regime could have the most immediate and
significant impact on ecosystems. The Czech Republic has a fragmented terrain and a dense
network of forest paths, making it an area where forest fires seldom cause catastrophic
damage. Because of this, the role of forest fires in local ecosystems was marginal in Central
Europe in the past. However, it has been proved that wildfires have affected the long-term
development of forests even in the area of the Czech Republic. The causes of forest fires in
the Czech Republic have been analyzed by a small number of authors. The number of forest
fires varied between 444 and 1,398 per year in the period from 2006-2018, with an average
number of 725 per year. The burned area is usually not large, usually around 0.35 ha, and
about 70% of all forest fires affect an area smaller than 0.05 ha. The incidence of forest fires
in the Czech Republic is not uniform. In some municipalities with extended powers no
single forest fire was reported within a one-year period, while other municipalities reported
more than ten forest fires.

Although forest fires are usually emphasized in the scientific literature and in the media,
fires on agricultural fields have had a higher economic impact in recent years in the Czech
Republic. The fires mostly occur during the hot and dry summer months during the harvest,
and the fire is usually caused by contact between the harvester and stones on the soil
surface. The fires damage the crops and reduce the yields significantly. In addition,
expensive machinery is often damaged beyond repair in the fire. According to the Fire
Rescue Service Statistical yearbook, there were over 600 fires in agricultural areas and
nearly 2000 fires in the forests in 2019. Approximately 60 major fire events were recorded
in 2019, which caused damage exceeding 10 million Czech crowns (EUR 400 000). One of
the fires broke out on grassland, 11 in forests, and five were related to agricultural
activities. 140 cases of self-ignition of agricultural crops occurred in 2019.

Until now, little has been known about the consequences of fires on tilled soils and on the
water regime, including the transport characteristics of various chemical components (such
as heavy metals (HM), pesticides, fertilizers) in Czech conditions. The "Fire effects on soils""
research project, which is conducted within a framework of European COST Action
FIRElinks, will investigate the soil properties changes after the prescribed fires on a
shrubland. In this contribution the main motivation and the methodology will be presented.

The reserch has been done within the project no. LTC20001 - Fire effects on soils.
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Pouziti stavebniho recyklatu a biouhle v mokradné-extenzivni zelené
streSe

Use of demolition waste and biochar in a hybrid constructed wetland-extensive
green roof

Marek Petreje, Michal Snéhota, Tomas Chorazy, Michal Novotny

Implementation of green roof requires large amount of natural resources, such as water and
natural components of growing media. Therefore, the green roof system that uses principles
of circular economy has been developed and tested. The objective of the study was to verify
the performance of the novel concept of hybrid green roof that is a combination of
constructed wetland and extensive green roof irrigated with pre-treated grey water.
Furthermore, novel substrate was designed. This growing medium of the extensive part of
the green roof contains fraction of recycled crushed brick and pyrolyzed sewage sludge
(biochar).

Two small test beds were built to test the viability of the novel green roof concept and
innovative substrate. Substrate in both experimental beds contained crushed bricks (37,5
vol. %), whereas only one test bed contained biochar (9,5 vol. %).

After first six months of performance, the concept of constructed wetland-extensive green
roof seems viable. There are relatively low concentrations of nutrients (phosphorus and
nitrogen) in the leachate from test beds. Concentrations of nutrients increases only in
response to precipitation. Nutrients from biochar are apparently available for the
vegetation. Therefore, the vegetation on the bed with biochar amended substrate shows
more vigorous growth and higher evapotranspiration. The monitoring of test beds
continues in order to understand better the processes affecting water quantity and quality
in long term perspective.
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Zplisob obdélavani pldy ovliviiuje dynamiku vodniho reZimu ve tfech
Evropé povodich: numericka studie

Tillage practices affect the soil water dynamics at three European catchments:
numerical study

Jakub Jetfabek, David Zumr, Tomas R. Tenreiro

Tillage practices effect on the soil hydraulic properties were vastly studied in the past. The
motivation has been to understand which tillage practice is beneficial for the soil quality
and crop yields. Healthy soils are understood as soils with low occurrence of surface runoff,
high water retention capacity, and availability of water to the plants. The introduced tillage
changes soil hydraulic properties, therefore the agriculture management can be used as a
proxy to understand the soil water movement using the mechanistic model. In the case of
this study, we utilize the HYDRUS1D model to calculate the soil water content (SWC)
dynamics at 3 European catchments. First, benchmark parameters were obtained for the
selected catchments via calibration of measured SWC, or were determined in the laboratory.
Secondly, a scaling factor of parameters from conventional tillage (CT) caused by
reduced/minimum tillage (RMT), direct seeding (DS) and soil cover application (SC) was
determined based on the literature. Finally, soil water regime scenarios during a vegetation
season were calculated in order to show the difference in SWC caused by a change from CT
to RMT, DS, or SC. Results indicate a complex SWC response to tillage-introduced changes in
soil hydraulic properties. The SWC response varies in time due to wet and dry conditions.
Also, the effect of initial conditions varied for particular parameters. The preliminary results
of this investigation show that the numerical approach is a sufficient tool to investigate the
effect of tillage practice on SWC dynamics at agricultural soils.
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Analyza rozsahu zatopy zplsobené bobrem evropskym v lokalité Cerna
strouha — Hevlin

Extent of wetland, created by European beaver at Hevlin - Cerna strouha
stream

Tomas Dostal, Miroslav Bauer, Josef Krasa, Martin Dockal

Bobr evropsky je v soucasnosti pravdépodobné z hlediska koexistence s clovékem
nejkonfliktnéjsim ZivocCichem v nasi kulturni a zemédélské krajiné. Bobr ma pro své zivotni
potieby (pohyb, opatfovani potravy, rozmnoZovani i ukryt) potfebu vzdouvat vodu, aby si
zajistil bezpetné prostiedi. Bobr je mimotradné plaché a opatrné zvitre, Zijici v pevnych
rodinach, hajicich si své teritorium a v nasi krajiné nemda prirozené nepratele. Po dels{
pauze ve vyskytu se nyni Gisp&$né $iif a obsazuje atraktivni teritoria po celém tzemi CR s
nejvyraznéj$im vyskytem v Zapadnich Cechach a na JiZni Moravé.

V intenzivné vyuZivané zemédélské krajiné, obzvlasté pak v plochém uzemi je hlavnim
rizikem spojenym s vyskytem bobra zatopeni zemédélskych pozemkl vodou vzdutou z
koryta. Dlisledkem toho je nemoznost pozemky obdélavat.

Bobr je chranénym druhem, nicméné potize a Skody, které ptlisobi jsou pri¢inou neustalych
konflikti mezi ochranou prirody a vlastniky nebo uzivateli pozemki. Ty casto usti v
protipravn{ jednani z jejich strany kondici likvidaci bobii rodiny. Na druhou stranu,
likvidace neni jednoduchd a pokud se jedna o atraktivni teritorium, bude lokalita velmi
rychle obsazena jinou rodinou. Re$enim miZe byt bud aplikace omezujicich opatieni a
prvkd k eliminaci negativnich dopadi c¢innosti bobra (instalace regulace hladiny v bobfi
zdrzi pomoci specialné osazené vypustné trouby, elektrickych ohradnik, pachovych plasict
nebo mechanickych zabran). Tato opatieni jsou jak provozné tak funkéné problematicka.
Jako idealni podle zahrani¢nich zkuSenosti se jevi moznost vymezeni dostatecné
atraktivnich oblasti, kde by mohl bobr Zit a uspokojovat bezkonfliktné své potieby a naopak
dlislednou ochranou zbytku uzemi pted jeho aktivitami.

Naplni piispévku bude metodika vymezeni zatopy a navazujiciho zamokieni v lokalité
Hevlin - Cerna strouha, kde bobr vytvofit mimotadné ekologicky cenny moktad, ktery by
mél byt v rdmci pozemkovych dprav legalizovan a vyjmuty by mély byt i dalsi navazujici
pozemky, které mohou byt zatopenim nebo zamokienim dotceny. Zatopa bude vymezena
jednoduchymi postupy v ramci GIS nad DMR 5G s radou omezujicich podminek,
predpokladll a variant tak, aby byly minimalizovany jak nejistoty plynouci z aktivit bobra,
tak z nepresnosti dostupnych dat - v mimoradné plochém tUzemi mohou obé odchylky
plsobit velké rozdily v zatopenych plochach.
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Modelovani transportu sedimentu na rece Oostanaula Creek, Tennessee,
USA

Modelling of sediment transport in Oostanaula Creek, Tennessee, USA

Miroslav Bauer, Josef Krasa, Tomas Dostal, Karina Bynum, John Schwartz

Ztrata pidy a transport sedimentu vcetné prostorového rozlozeni byly predmétem studie v
povodi feky Oostanaula v jihovychodnim Tennessee (piitok reky Hiwassee). Povodi
Oostanaula Creek (182,1 km2) (HUC 06020021101 a 060200021102) byla modelovana
pomoci modelu pldni eroze a transportu sedimentu WaTEM / SEDEM na zakladé RUSLE
(dlouhodoba priimérna ztrata pidy) a nasledné transportni kapacity sedimentu. Hlavnimi
divody pro pouziti modelu WaTEM/SEDEM jsou: plné distribuované metody zaloZené na
dobie znamém RUSLE; dostatecné piesny odhad; model celosvétové dobie otestovan a
pouzivan (Krasa et al.,, 2019).

Byla pouzita nejnovéjsi veiejné dostupna data DMT, LandUse a pidni mapy v rastrovém
rozliSenf 10x10 m.

Do modelu bylo zahrnuto celkem 323 km potokli (280 km ptirodnich a 43 km uméle
stabilizovanych). VyuZiti Uzemi C¢lenéno do téchto kategorii: les (46,0%),
ket /bylina/pastvina (38,4%), urbanizované oblasti (11,5%), zemédélské plodiny (3,8%),
vodni plochy a mokrady (0,3%). V horni ¢asti povodi nad méstem Athens dominuje
zemeédélské vyuZiti (péstované plodiny/pastviny) ve srovnani se spodni ¢asti povodi, ktera
je pokryta prevazné lesy.

Cilem této studie je odvodit mapu prostorového rozlozeni ztrat plidy, transportu sedimentti
a depozice pro celé povodi. Dile odhadnout konektivitu sedimentu s vodnimi toky a
transport po proudu pro kazdy segment {¢ni sité.

V dal$im kroku pomoci modelovych scénarii otestovat efektivitu implementace travnich
pasu (dle aktudlni platné legislativy) na zachyceni sedimentu ke sniZeni transportovaného
zneciSténi ve vodnich tocich.

Krasa J., Dostal T., Jachymova B., Bauer M., Devaty ]., 2019, Soil erosion as a source of
sediment and phosphorus in rivers and reservoirs - Watershed analyses using
WaTEM/SEDEM, Environmental Research, Volume 171, Pages 470-483, ISSN 0013-9351,
https://doi.org/10.1016/j.envres.2019.01.044."
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povodich s intenzivnim zemédélskym vyuzitim.
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Monitoring hydrologickych veli¢in pomoci open source technologii

Monitoring of hydrological parameters using open source technologies

Adam Tejkl, Petr Kavka

Monitoring of hydrological parameters is essential for hydrological research and in
increasing the efficiency of agriculture. Open-source 3D printing technologies in
combination with Arduino or RapsberyPi microcontrollers make it possible to create cheap
and simple sets of sensors measuring a wide range of hydrological and water management
parameters. Such recording stations make it possible to record values and store them on a
storage device, or to send them directly to an online database. The recording station can be
powered from the electrical main, from batteries, or supplemented with a solar cell.

The precipitation height is measured by a Tipping Bucket Rain Gauge consisting of a 3D
printed collecting cone, under which a measuring bucket is located. The bucket is read by a
magnetic switch (Reed Switch). An anemometer is made of 3D printed blades and read by
the same magnetic switch. The disadvantage of the anemometer is the complicated and
inaccurate calibration. This can be done with a professional anemometer located in close
proximity. Temperature and humidity are measured by a common sensor DHT11. Sensor
has very good accuracy in the range of air temperature 0 - 50°C and air humidity 20 - 80%.
The air pressure is measured using the BMP180 sensor. Measuring range 300-1100 hPa,
measuring accuracy 0.03 hPa. The evaporation is measured using an Automatic Low Cost
Evaporometer [1]. In this evaporometer there is a contact capacitive measuring unit
measuring with an accuracy of 1 mm, the unit is able to start the replenishment of the bowl
in case the lower limit of the measuring range is reached. The intensity of solar radiation
and the length of sunlight can be obtained by measuring the voltage of the current
emanating from the solar cells supplying the measuring unit. Solar cells do not capture the
entire spectrum of sunlight, but only wavelengths between 350 and 1100 nm, however,
from this value total radiation can be derived. Soil moisture in several horizons is measured
using Capacitive Soil Moisture Sensor v2.0. It is an analog sensor, with sufficient scratch
resistance. The electronics located directly on the sensor are protected by a 3D printed
cover. By gluing the cover elements, the water resistance of the sensor is ensured. Before
using the sensor, it is necessary to calibrate it, true data are than gathered using the
obtained calibration equations. However, the measurement of soil moisture is usually
burdened with the largest error, the sensors lose their accuracy over time, or their
calibration equations change.

The level in the tank, the flow and the running of the pumps are not directly hydrological
quantities, they are important for monitoring the behavior of the river basin or irrigation
system. For this purpose of measurement, an ultrasonic distance sensor HC-SR04 can be
used, this sensor allows distance measurement with an accuracy of 3 mm, the measuring
range is 2 - 400 cm. Another way to measure a specific level is a contact sensor. These are
two stainless steel contacts located in a 3D printed cover, when the contacts are immersed,
the passing current is recorded and thus the appropriate level is reached. The running of
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the pumps or the opening of the valves on the piping can be detected by means of a sensor
consisting of an acceleration sensor and a microphone. Both devices are placed in a 3D
printed housing. With a sufficient amount of calibration data, an approximate flow can be
derived from the recorded data.

[1] Tejkl, Adam; Kavka, Petr. 2021. "Automated Low Investment Cost Evaporometers
(ALICEs)" Appl. Sci. 11, no. 11: 4986. https://doi.org/10.3390/app11114986

The research is funded by the Technological Agency of the Czech Republic (research project
SS01020052 - Potential and risks of irrigation in the Czech Republic in a changing climate
(2020-2024, TAO / SS).
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Vodni rezim zelenych stiech

Water regime of green roofs: Impact of substrate selection and planting
strategy

Michal Snéhota, Jitka Markova, Martina Sobotkova

Implementation of green roofs could help to reduce rapid runoff from roofs and help cities
to mitigate heat islands. The aim of the study is to assess the water and temperature
regimes of four experimental green roof test beds having different growing media and plant
coverage during the first growing season after the construction.

Experiments were conducted in four test beds (1x1 m) established on a flat roof. Two types
of growing media were used. The first (A) was a substrate composed of crushed spongolite,
crushed expanded clay, and peat. The second (B) was a coarser substrate, composed of
crushed expanded clay, crushed bricks, peat, and compost. Two test beds, hereafter
designated ACu and BCu, were filled with substrates A and B respectively and planted with
a mixture of Sedum spp. cuttings with approximately 10% coverage. The substrate
thickness was 6 cm. Two other test beds, designated ACa and BCa, were filled to a depth of 4
cm with A and B growing media respectively, and planted with a carpet of Sedum spp. with
approximate coverage of 100%.

The experiment was conducted over one growing season. Continuous monitoring of
substrate temperature, water content and outflow was conducted on each test bed. The
lowest runoff coefficient was observed in test bed ACu, while the highest runoff occurred in
test bed BCu, with twice the amount of outflow as ACu. The total runoff coefficient of ACa
was more than one third higher than that of ACu. The lowest maximum substrate
temperature on the hottest day of the season was observed in bed ACa with a temperature
of 40,6 °C, while the highest temperature was seen in bed BCu, 7,9 °C higher.

The analysis of the rainfall-runoff relationship calculated for individual rainfall events
demonstrated that runoff coefficients depended on initial water content, rainfall intensity,
rainfall depth, substrate type and vegetation cover. Beds planted with sedum carpets and
having more extensive vegetation coverage were superior at moderating extremes of
temperature.

15/23



Sbornik z konference Hydrologie, GIS a Zivotni prostiedi 2021

Pfimé a nepfimé metody méreni eroze pudy
Direct and indirect methods of analyzing soil erosion

Tomas Laburda

Tento prispévek se zabyva problematikou sbéru eroznich dat pomoci pfimych a neptimych
metod s cilem ovéreni jejich vzajemné korelace a odvozenim jednoduchého vztahu pro
rychly odhad mnozZstvi eroze pidy na zakladé vytvorenych rozdilovych digitdlnich modelt
terénu. Obsah prispévku vychazi z jiz obhajené disertacni prace ,Modelovani eroze pudy s
vyuzitim dat podrobného monitoring”.

V ramci diserta¢ni prace byly provedeny rizné typy experimentd, které testovaly a
ovérovaly tyto metody v nékolika méritcich experimentalnich ploch od malych (< 1 m2) po
stredné velké (< 10 m2). Experimenty byly zaloZeny na sledovani eroznich procest s
vyuzitim prirozenych i umélych srazek a pti kombinaci pfimého a nepifimého méreni
eroznich jevi a procesi. Z hlediska prirozenych srazek se jednalo o venkovni experimenty
pod Sirym nebem pti zkoumani kapkové eroze pudy. V piipadé vyuZziti umélych srazek se
jednalo o dva rizné destové simulatory pii testovani kapkové eroze a zaroven i pii
standardnich eroznich experimentech doprovazenych povrchovym odtokem. Pfimé metody
monitoringu eroze zahrnovaly méfeni erozniho procesu za pomoci odbéru vzorki
povrchového odtoku ¢i piimo pidnich ¢astic u kapkové eroze, s naslednou laboratorni
analyzou mnozstvi erodovanych puadnich ¢astic. Tyto hodnoty byly povazovany za
referen¢ni hodnoty. Nepiimé metody se zamérily na vyuZziti fotogrammetrické metody
JStructure from Motion - Multi-View Stereo“ (SfM-MVS), pomoci niZ byly analyzovany
nasledné vzniklé projevy zkoumanych eroznich procesti pomoci digitalnich modeld terénu a
vytvofenych rozdilovych modell. Zpracovani dat zahrnovalo vyuziti castecné
automatizovaného procesu pomoci hromadnych prikazi v prostredi Agisoft Metashape a
pomoci vypoctového skriptu v prostiredi ArcGIS.

Obé tyto metody byly porovnavany a byl zkouman jejich vzajemny vztah. Na zakladé
analyzovanych dat byly odvozeny linearni regresni rovnice pro odhad mnozstvi eroze na
zakladé vyskového rozdilu digitalnich modelGd terénu s vyslednym Kkoeficientem
determinace (p < 0,05) v rozmezi od 0,63 do 0,72 v zavislosti na testované pidé a lokalité. V
pripadé experimentu zkoumajici kapkovou erozi bylo mozné diky velkému poctu
provedenych experimentl na tiech riznych ptdnich vzorcich analyzovat i vliv odliSného
zrnitostniho sloZeni.
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Digitalni model terénu pred deStém (DEM1) ve srovnani s digitdlnim modelem terénu po
desti (DEM2).

Prace vznikla v souvislosti s feSenim projektt: GF17-33751L - Vliv kinetické energie deSté
na uvolnovani a transport pidnich ¢astic, QJ1330118 - Monitoring erozniho poskozeni ptid
a projevl eroze pomoci metod DPZ, TH02030428 - Navrhovani technickych opatfreni pro
stabilizaci a ochranu svahi pted erozi.
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Kolik vody je v rybnice?

What is the amount of water in the fishpond?

Vaclav David, Tomas Laburda

Ptredpokladané dopady zmény klimatu a zejména sucha perioda z let 2015-2020 jsou
pricinou intenzifikace debaty o zvySovani retencni schopnosti krajiny a efektivnim
hospodaieni s vodou v Kkrajiné. Tyto debaty jsou vedeny riznymi zplsoby a akcentovana
jsou v ruznych situacich riizna reseni. Je vSak ziejmé, Ze jedinou moznsti, ktera ma Sanci na
uspéch, je aplikace komplexu opatieni riizného charakteru. Jednim z €asto debatovanych
prvkil zvySovani retence vody v krajiné jsou malé vodni nadrze. Problematickym bodem
téchto debat je skutecnost, Ze chybi podrobnéjsi informace o mnozstvi vody zadrzované
témito stavbami, a to jak v samotném prostoru zatopy, tak v okolnim prostiedi.

"Nastinéné otazky vedou k potfebé podrobného vyzkumu rybnikii a jejich bilance
zaloZzeného mimo jiné na meéreni jednotlivych bilan¢nich polozek. Takovy vyzkum je
Vliv malych vodnich nadrzi na hladinu

nn

realizovan jako soucast teSeni projektu

podzemnich vod a celkovou hydrologickou bilanci s diirazem na sucha obdobi"". Soucasti
vyzkumu je i stanovovani batygrafie rybnikd, na nichz jsou méteni provadéna. K tomuto
Ucelu jsou vyuzivany prostiedky UAV s jejichZ pomoci jsou rybniky po vypus$téni nalétany a
pofizené snimky nasledné vyhodnocovany stereofotogrammetrickymi metodami. Nalety
jsou realizovany s vyuzitim vlicovacich bodl zamérenych geodetickou GPS. Timto
zplsobem je maximalizovana presnost zpracovanych vrstev reliéfu dna nadrzi. "

Dosavadni vysledky takto realizovanych méreni naznacuji, Ze i pfes snahu o maximalni
presnost vykazuji vyslednd data rezervy, které mohou limitovat nasledné vyuziti pro

potieby stanoveni celkové bilance. Zdroje a pfic¢iny nepfesnosti jsou predmétem tohoto
prispévku spolu s moznymi dopady na dal$i hodnoceni hydrologické bilance.
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Legenda

Reliéf dna nadrzeh

mn.m.
- 512

—
- 507

S5 Hranice vodni plochy (DIBAVOD)

Reliéf dna Ohradského rybnika zpracovany na zakladé aplikace UAV

Vyzkum prezetovany v tomto prispévku je realizovan v ramci eSeni projektu TITSMZP809 -
Vliv malych vodnich nadrzi na hladinu podzemnich vod a celkovou hydrologickou bilanci s
diirazem na sucha obdobi. Financovaného prostfednictvim programu TACR Beta2.
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Odvozeni hranic malych povodi a jejich klasifikace

Headwater catchment estimation and classification

Petr Kavka, Jan-FrantiSek Kubat, Ludék Strouhal

Cilem ptispévku je prezentovat piistupy odvozeni a nasledné klasifikace malych zdrojovych
povodi. Charakteristiky hornich povodi jsou klicovd pro formovani odtoku zejména z
pramennych oblasti a jejich kategorizace a je dlilezit4 z hlediska zadrzeni vody v krajiné i ve
vztahu k mnohokrat zminované zméné klimatu. Tato povodi mohou mit dopad nejen na
procesy v samotnych povodich, ale také ovliviuji procesy dale po vodnim toku. V tomto
ptispévku je prezentovano odvozeni hranic téchto hornich povodi pro tzemi Ceské
republiky. Povodi byla klasifikovana v nékolika velikostnich tiidach podle nasledujici
tabulky.

Tridy vymezovanych velikosti jsou od velikosti 0,5 km2 po povodi o rozloze 5 km?, viz
tabulka. Pro samotné vymezeni téchto povodi byly vyuzity data DMR v rozliseni 5x5 m a osy
vodnich toki a vodnich ploch ZABAGED. Pro vymezeni téchto povodi a pro jejich klasifikaci
bylo vyuzito nastroji prostredi ESRI v kombinaci se skriptovacim jazykem Python. Ukazka
vymezeni povodi je na nasledujicim obrazku: "Kategorizace povodi podle do tiid podle vyse
uvedenych charakteristik parametri je dal$im krokem v analyze mozné hydrologické
odezvy. K takto vymezenym povodim byly nasledné urceny dalS$i parametry urcujici
hydrologickou odezvu. Z vice nez 30 ti parametri. Mezi témito parametry byly urceny
nezavislé parametry, které slouzi pro zatridéni povodi z hlediska jejich charakteristik. Toto
zatiidéni je motivovano piedpokladem, Ze povodi se podobnymi charakteristikami budou
mit podobnou odezvu z hlediska odtoku. A pti vybéru vhodnych zastupci kazdé tridy je
mozné odvodit chovani celé tridy povodi.

Cilem kategorizace je piedpoklad, Ze povodi se stejnymi charakteristikami se budou chovat
z hlediska jejich odezvy stejné.

Trida-{ Od-km:?>o Do-km:--o Reclass-valuen
005z 0.3 0.7-a 551
010z 0,7-o 13-0 10z
020z 1.7-0 235 20x
030a 2,70 3.3-u 30z
040 3,51 4.5-u 40z
050z 450 5.5-x 501

Tabulka velikosti malych povodi
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Vytez mapy s ukdzkou vymezenych hranic malych povodi.

Prispévek vznikl za podpory projektu MZE - QK1910029 - Predchozi nasycenost a navrhové
srazkové intenzity jako faktory odtokové odezvy na malych povodich.
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Posouzeni transformacniho ucinku nadrzi pomoci SMODERP2D

Analysis of flow transformation in dams using SMODERP2D

Jan-FrantiSek Kubat, Petr Kavka

Cilem prace bylo posouzeni transformacniho i¢inku soustavy suchych nadrZzi. Studie byla
provedena pro vybrané subpovodi vkatastru obceLibstat. Nastrojem, pro zjisténi
navrhovych parametri,byl epizodni fyzikalni distribuovany model SMODERP2D. Kvalita
vystupt modelovani velmi zalezi na vstupnich datech. Pro popis morfologickych skute¢nosti
byl zvolen model terénu DMR4G. Informace ovyuziti Uzemi byly generovany zdat
ZABAGED®a LPIS. Pro popis srazekbyly vybrany syntetické srazky srliznou dobou
opakovani a rtiznym tvaremdostupné z:https://rain.fsv.cvut.cz. Plidni vlastnosti, které jsou
velmi dilezity vstupem, byly odvozeny zmap KPP.Vramci zkoumaného subpovodi byly
voleny hodnocené body, vnichZ byly spoteny hydrogramy odezvy na urcitou srazkovou
udalost.

Nadrze byly posuzovanyzhlediska transformac¢niho uc¢inkuna srazky sdobou opakovani 20 a
100 leta tvary A, B, C a D. Dle transformacnich schopnosti byly vybrany nadrze anasledné
byly posouzenyjako soustavy. Pro vysledny navrh byly vybrany dvé soustavy, které méli
vyhovujici transformacni ucinek ajejich schopnost transformovat byla ovérena pro srazky
sdobou opakovani 20, 50 a 100 leta tvary A, B, Ca D.

Ptispévek vznikl za podpory projektu MZE -QK1910029 Piedchozi nasycenost a navrhové
intenzity jako faktory odtokové odezvy na malych povodich.
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