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Pocitacové generované navrhy opatreni na zlepseni retence vody v krajiné

In silico generated design of measures to improve water retention in the
landscape

Jifi Perner, Jakub Stas, Jakub Klimosek, Alexandr Zubov
University of Chemistry and Technology Prague, Department of Chemical Engineering

In this contribution we present various possibilities of computational science applications
in rational design of measures enabling higher retention of water in the landscape, as part
of the “Living Landscape” project, with the main goal being development of publicly
available tools for easily-generated measures in open GIS-based software. First part deals
with automatic detection of land meliorations from orthophotos using image processing,
analysis and pattern recognition algorithms. Apart from standard operations modifying
contrast of the images and segmentation, we use Hough transform for recognition of linear
(melioration pipes) and circular (shaft) objects, see Fig. 1.

The second developed tool is going to automatically design dikes according to calculated
drainage lines and principles to increase landscape water retention. Proposed measures
consider landscape slope and cover. The resulting digital elevation model (DEM) will be
used as an input for the SMODERP (Simulation Model of the Surface Runoff and Erosion
Process) developed at Czech Technical University in Prague to calculate water flows, hold-
up, and the efficiency of landscape measures.

Last but not least, we present methodology for increasing computational efficiency (speed)
of the SMODERP model via implementation of different integration scheme. Originally, the
model employed explicit Euler integration method, which we replaced with implicit
approach, thereby enhancing numerical stability (the integration step is no more dependent
on Courant number) and reducing computational time, which is evident especially on larger
domains with more complex rainfall scenarios.
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Orthophoto of melioration pipeline: (a) original image, (b) linear objects detected using Hough
transform.

Funding from project Living Landscape (EEA and Norway Grants, 2014-2021,program
CZ,ENVIRONMENT) is acknowledged.
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Porovnani velkého a malého destového simulatoru na datech z ihoru

Comparison of large and small rainfall simulator on bare soil data

Jakub Stasek
Ceské vysoké uceni technické v Praze, Fakulta stavebni

Soil erosion is one of the problems in today’s agriculture. Researchers use a rainfall
simulator as a useful tool to determine soil erosion processes. However, there is a debate
about the ideal size of an experimental plot. What is the compromise between observing
realistic soil processes and doing experiments cheaply and affordably? The purpose of this
research is to show differences in runoff and sediment data in the large (16 m2) and small
(1 m2) plot sizes. The large rainfall simulator (LRS) covers an 8x2 m area and uses 8 pulsing
jets. The small rainfall simulator (SRS) covers an 1x1 m area and uses 1 jet in swinging and
pulsing regime. The rainfall intensity was identical and was set to 60 mm/h for 30 minutes.
Experiments were carried out on dry and wet soil. The plot was bare soil that was cultivated
and compacted in the same way. Samples of runoff volume and transported sediment were
taken every 2,5 minutes.

LRS has been used for 6 years in our institution and has a robust database of rainfall
simulations on bare soil. Meanwhile, SRS is a new device used first in 2022. The comparison
is made on average bare soil data from 71 simulations with LRS and 11 simulations with
SRS. The first visible difference is the more delayed start of surface runoff for SRS on dry
soil. The second is more than 20 % higher runoff for LRS on dry soil. The third and major
difference is 2,5 times higher sediment transport for LRS on dry soil and 2 times higher for
wet soil. This can be a result of a longer plot and, therefore, more advanced erosion
processes. Researchers trying to quantify and assess erosion risks should consider these
preliminary findings.

Prispévek vznikl v ramci projektu QK22010261 - Vyuziti novych pitdoochrannych
technologii v zemédélské praxi
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Comparison of an organic farming system with a conventional farming
system regarding the retention of plant available soil water during
hydrologically extreme periods

Michael Hofbauer, Vaclav Sipek
Ceska zemédélska univerzita v Praze, Fakulta Zivotniho prostfedi, Ustav pro hydrodynamiku
Akademie véd Ceské republiky, v.v.i.

Agriculture in the Czech Republic and in Central Europe is increasingly affected by drought
and heavy rainfall. In order to secure arable production, there is a need to implement
adapted farming systems. Organic agriculture is a farming system that leads to an increase
of soil organic carbon content. Thereby, soil structure can be improved, potentially resulting
in higher water infiltration and water retention in the soil system.

The aim of the recently commenced study is the comparison of an organic agriculture
system with a conventional system regarding the capability to retain plant available water
in the soil system, especially during hydrologically extreme periods. The research is carried
out on a long-term field trial in Praha-Uhrinéves after 31 years of comparing organic
farming vs. conventional farming. Soil water retention and soil organic carbon content are
determined three times throughout the growing season of summer wheat. Soil water
content is continuously measured. In order to unravel the sources of the plant available
water (e.g. initial soil water in spring, rainfall), the soil water’s isotopic composition (6180,
6D) is analysed at least once per month and compared to the rainwater’s isotopic
composition. By means of undisturbed soil columns, water infiltration dynamics and
saturated hydraulic conductivity are assessed under controllable laboratory conditions.

The hypothesis of the project is that the organic agriculture system is able to retain more
plant available water than the conventional one, particularly in drought periods. For the
evaluation of this hypothesis, at least two experimental years (2023, 2024) will be
considered.

This project is supported by the Faculty of Environmental Sciences of the Czech University
of Life Sciences Prague (IGA grant No. 2023B0042) and by the institutional support of the
Czech Academy of Sciences (RVO: 67985874). We sincerely thank Dr. Petr Dvorak for the
cooperation and the provision of the trial plots.



Sbornik Hydrologie, GIS a Zivotni prostredi 2023

Digitalizace Cisarskych Otiskl Stabilniho Katastru

Digitalization of Imperial Obligatory Imprints of the Stable Cadastre

Adam Tejkl, Josef Krasa
Ceské vysoké uceni technické v Praze, Fakulta stavebni

The manual digitization of Imperial Obligatory Imprints of the Stable Cadastre is a time-
consuming process that poses significant challenges in preserving and utilizing valuable
historical cartographic information. This process involves manually tracing and capturing
the intricate details and features present on the maps, which is a labor-intensive and time-
consuming task. Therefore, there is a need for automated approach. Keras machine learning
library enables to do this task efficiently. Keras is a deep learning API written in Python that
runs on top of the TensorFlow machine learning platform. It was developed with a focus on
enabling rapid experimentation.

The image is converted to a matrix using the Raster to Array tool. Subsequently, this matrix
is gradually traversed in steps corresponding to individual segments. A corresponding
segment is selected from each band and a mosaic is then created from these segments. The
length of the segment edge is selected. The resulting mosaic consists of individual segments
of image spectrum bands placed next to each other to form a rectangular image. The Kaggle
Cat Dog model was used as the basis for creating the model. This is a model designed to sort
color images into two groups. This model has been modified by inserting a mosaic into the
model instead of images. The training dataset is loaded into the model and divided into
a calibration and validation part for model calibration purposes. Five training polygon
classes (forest, meadow, water, urban, and field) were employed. This approach allows for
a systematic and organized analysis of different land cover types depicted on the map. By
dividing the map into manageable sections, the digitalization process becomes more
manageable and efficient.

Our efforts were moderately successful, demonstrating the feasibility of using machine
learning techniques to automate the classification and annotation of land cover features.
Despite encountering some challenges, such as varying map quality and ambiguity in
certain areas, we achieved satisfactory results in accurately identifying and delineating the
specified land cover classes. These results hold promise for future applications in the CELSA
project, where the digitalized maps can be utilized for various purposes.
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Original map

Cassified map

We wish to thank Central Europe Leuven Strategic Alliance for financing this project.
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Predstaveni projektu: The impact of depopulation on ecosystem services
in Europe

The impact of depopulation on ecosystem services in Europe - project
introduction

Adam Babuljak, Raquel Nogueira Rizzotto Falcdo, Josef Krasa, Tomas Dostal
Ceské vysoké uceni technické v Praze, Fakulta stavebni

Odliv obyvatel z venkova je jednim z dominantnich demografickych procest v severni
avychodni Evropé a v oblasti Stredomori. Vysidlovani venkova mélo historicky rtizné
priciny - od nasilného vysidlovani nékterych oblasti povalecné Evropy po soucasné
ekonomicky motivované stéhovani obyvatelstva do meést a ekonomickych center.
V nékterych ptipadech vedlo vysidlovani venkova k intenzivnimu zemédélstvi a rozsahlym
zemédélskym monokulturnim celkiim s negativnimi dopady na Zivotni prostiedni, v jinych
pripadech doslo k obnové narusenych ekosystémi, zalesniovani a posileni biodiverzity.

Projekt "The impact of depopulation on ecosystem services in Europe“ mezinarodniho
védeckého sdruzeni CELSA si klade za cil zkoumat dlisledky zmén vyuZziti Gzemi vlivem
spolecenskohistorického vyvoje na vybrané charakteristiky uzemi, kde probihal nebo
probiha odliv obyvatelstva. Kromé biologickych nebo socialné-demografickych konsekvenci
takovych zmén jsou v ramci projektu zkoumany dopady na hydrologicky rezim povodi
a transport sedimentu, jejichz vyhodnoceni probiha na Katedi'e hydromelioraci a krajinného
inzenyrstvi na Fakulté stavebni CVUT v Praze. V ramci piispévku budou prezentovany
mapové historické podklady, na jejichz zakladé je stanovovano vyuziti izemi pro jednotliva
historickd obdobi na jednom ze ti{ pilotnich povodi - povodi VD Rimov. Dale bude
prezentovan princip analyzy dopadd zmén vyuziti izemi na hydrologicky rezim povodi
a pouzité prostredky v oblasti matematického modelovani.
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Reconstructing the database of anthropogenic influences on discharge in
Czechia

Ondrej Ledvinka
Univerzita Karlova, Prirodovédecka fakulta, Czech Hydrometeorological Institute

"One of the current tasks of the Czech Hydrometeorological Institute (CHMI) is to move the
process of computing the so-called unaffected mean monthly discharges at water gauging
stations completely to its Hydrology Database and Water Budget Department (HDWBD).
However, this goal requires data on anthropogenic influences on discharge (i.e. abstraction,
disposal, and water-reservoir accumulation) to be reliable. These data are not created by
the CHMI itself. They are primarily provided by the River Basin Authorities, state
enterprises (RBAs), that, moreover, collect the information from various subjects, in line
with Ministry of Agriculture Decree No. 431/2001 Coll. Nowadays, there are at least four
sources of such data: (1) the ISPOP reporting system from which the CHMI obtains
necessary tables and builds the HYDDB database (2) files exported from the internal
databases of the RBAs (3) files coming from the T. G. Masaryk Water Research Institute
(TGM WRI), and (4) files that are being uploaded by the Ministry of Agriculture on the
website https://voda.gov.cz/ using the ArcGIS Online platform. By investigating these
sources, it was found that the datasets are not the same and differ from various points of
view (e.g. numbers of the objects, their location, or even monthly water amounts). Selected
workers of the HDWBD not only develop a new R script whose product would be the values
of unaffected monthly discharges, but they intensively reconstruct the database of the
objects influencing the discharge. The very Source 1 suffers from not being updated if one
founds an error (rather internal databases of individual institutes are being updated).
Source 2 includes many file types (also obsolete) and suffers from being static, reflecting
only the knowledge available at times the RBAs provided them, and including missing or
erroneous values mainly regarding the object locations. The Source 2-time series start from
2002. Source 3 is the ‘database’ being developed at the TGM WRI for its needs. The time
series start from 1979 and the dataset seems to be the most complete. However, the tables
(i.e. Excel files) are not identically structured. For instance, different numbers of columns
are present and there are periods where the object locations are given differently.
Sometimes, important information for the main goal is missing. Finally, Source 4 is the
newest one and turns out to be very valuable from a geographical viewpoint, since stress is
put on the presentation of the data in a geographical form showing the locations of points
representing the influencing objects. However, this presentation of the data is annually
updated very late (after months when it is needed for other computations), and it may
happen that data are missing for whole RBAs."

10
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Water in an Agricultural Landscape - NUcCice Database (WALNUD)

Jakub Jerabek, David Zumr, Tailin Li, Tomas Laburda, Michal Vrana
Ceské vysoké uceni technické v Praze, Fakulta stavebni

Monitoring headwater catchments is crucial for the protection of soil, as well as for
assessing the quality and quantity of surface and subsurface water. While these catchments
are typically found in montane permanently forested areas, they can also be present in
sloping terrains within predominantly agricultural regions. This contribution focuses on the
Water in an Agricultural Landscape—NUcice Database (WALNUD), which provides
hydrological variables measured in an agriculturally utilized catchment located near Nucice
village in the Central Bohemian region, approximately 30 km west of Prague. The primary
objective of monitoring this catchment is to investigate rainfall-runoff transformation,
erosion, and water balance in this specific land use context. Initiated in 2011, the catchment
has undergone basic hydrological monitoring, with subsequent expansions in equipment
during 2020-2021. This equipment includes a network of soil moisture probe nests,
distributed monitoring of evapotranspiration, and groundwater level monitoring. Moreover,
since 2021, continuous water sampling has been conducted to analyze stable isotopes of
hydrogen and oxygen. This contribution presents the newly established spatially
distributed infrastructure in the Nucice basin, along with measurement results for the year
2022.

HORIZON 2020: TUdi: Transforming Unsustainable management of soils in key agricultural
systems in EU and China. (101000224), CVUT Fakulta stavebni SGS: Experimentalni vyzkum
a monitoring srazko-odtokovych a eroznich procesi na zemédélskych puadach
(SGS23/155/0HK1/3T/11)

11
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Testovani metod dalkového prazkumu Zemé pro detekci mokiadnich
ekosystému.

Testing remote sensing methods for detecting wetland ecosystems

Jaroslav Nydrle
Ceské vysoké uceni technické v Praze, Fakulta stavebni, Univerzita Jana Evangelisty Purkyné v
Usti nad Labem

Mokiady maji v krajiné nezastupitelnou roli a celou fadu dilezitych funkci (akumulace
a retence vody, druhova a geneticka rozmanitost, lokalni termoregulacni funkce). Bezesporu
hlavni funkci mokiadnich ekosystémi je sluzba prirodé v podobé zasobarny vody. Voda se
z mokradd uvoliiuje postupné, nejen do vodnich toki, ale také do podzemi (retencni
schopnost). Z prostredi bohatého na vodu se odviji dal$i funkce snazvem druhova
rozmanitost ve formé rostlin, ZivoCichd, organickych latek a Zivin. Neopomenutelnou funkci
mokiadi je také schopnost filtrovat, respektive Cistit vodu v pripadé jejiho zneciSténi
a v neposledni radé schopnost pohlcovat oxid uhlicity.

Vyse jsou uvedeny divody, proC je dilezité v krajiné mokrady vymezovat a nasledné
chranit. Existuje cela rada zptsobi, jak vymezit oblast mokradnich ekosystémi (s dirazem
na jejich ro¢ni cyklus). Prispévek se zabyva aplikaci bezkontaktnich metod detekce
mokradnich ekosystémii anaslednou analyzou téchto dat. Z multispektralnich dat
dalkového prizkumu Zemé jsou na vybrané lokalité vypocitiny spektralni indexy:
normalizovany vegetacni index (NDVI), normalizovany vlhkostni index (NDMI). Z dat
digitdlniho modelu reliéfu (vytvorenych zlaserového skenovani - LIDAR) miiZeme
vypocitat dalsi indexy, které nam napovi, kde v dané oblasti mokradni ekosystémy najdeme,
jedna se o indexy: topograficky pozi¢ni index (TPI), topograficky vlhkostni index (TWI).
Podptlirna data pro urceni mokradnich oblasti jsou informace o povrchové teploté (LST),
ktera vypocitdme z druzice Landsat 8, respektive Landsat 9. Prispévek se dale zabyva
piredevsim vizualizaci jednotlivych indexd charakterizujicich mokiadni ekosystémy
a navrhem metodiky faktorové analyzy pro jejich presné prostorové vymezeni.

Pri aplikaci takového postupu vymezeni mokradd je nutné mit na paméti, Ze se jedna
o bezkontaktni metodu a je treba vysledky nezavisle ovérit na misté takzvané in situ.
Vstupnimi daty mohou byt data z RPAS, letadla, nebo z druzice. Budouci uplatnéni takového
ovéreného postupu lze vidét v aplikaci metodiky na rozsahlé datové sady druzicovych dat
retrospektivné, kdy budeme schopni postihnout vyvoj mokiadnich ekosystém1i v Case.

Projekt ¢ SS05010090 je financovan z programu Prostfedi pro Zivot, TA CR.

12
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Mathematical modeling of water flow in porous medium with phase
changes due freezing and evaporation

Michal Kuraz

Ceska zemédélska univerzita v Praze, Fakulta Zivotniho prostiedi

Mathematical modeling in soil system sciences typically covers three distinct phenomena:
liquid flow (hydrodynamics), heat flow (thermodynamics) and transport of solutes with its
mutual relationships. A typical property of hydrodynamical processes in soils is an
extremely low velocity of the liquid motion, flow regime is laminar. Due to low kinetic
forces the flow field is significantly affected by osmotic and temperature gradient. Further,
the flow area is scattered into microscopic pore paths, where phase changes such as
evapotranspiration and ice crystallization can significantly affect local porous medium
hydraulic properties. Setting up boundary conditions representing meteorological
conditions is again nontrivial. In this talk it will be explained how to adapt the governing
flow equation for describing flow processes together with liquid phase changes due
freezing/melting and evapotranspiration with remarks on discrete equation representation.
A special attention will be given to real-world application of smart farming system
developed and installed on vineyards Finca Ecohumus, San Juan, Argentina.

13
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Kalibrace nového velkého polniho destového simulatoru

Calibration of the new large field rainfall simulator

Martin Neumann, Petr Kavka
Ceské vysoké uceni technické v Praze, Fakulta stavebni

The Department of Landscape Water Conservation at the CTU in Prague has owned rainfall
simulator since 1999. Over time, the equipment has been modified and new ones developed.
The latest device is a new large field rainfall simulator with an experimental plot of 4 x 2 m.
Testing and calibration has been ongoing in recent years. The device includes a swiping and
pulse nozzle system. It has adjustable rainfall intensity and kinetic energy is depending on
the type of nozzles used.

The nozzles currently used are those used on the old large field rainfall simulator for the
pulse system (Spraying system WSQ40) and new previously unused nozzles for the swing
system, which are similar to those used on the small rainfall simulator. For calibration,
20 rain gauges and disdrometer LPM by Thies were used.

In particular, the expected benefits of the new device for routine work are: low operator
manpower requirements, great variability of use due to the two rainfall generation systems,
improved sensors logging capability and greater durability due to the design.

This research was supported by the projects QK22010261, CK04000144, by the Grant
Agency of the CTU in  Prague SGS23/155/0HK1/3T/11 and project
CZ.02.1.01/0.0/0.0/16,017/0002626.

14
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Analyza eroze pro soucasné i budouci klima a dopady na vodni rezim
a dostupnost vodnich zdroju

Adam Vizina, Eva Melisova, Martin Hanel, Petr Kavka
VUV TGM, v.v.i.

Studie se zabyva vyhodnocenim vyvoje hydrologické bilance a extrémt na zakladé
dodaného souboru klimatickych scénéit v rozliseni Utvard Povrchovych Vod (UPOV), které
pro uzemi CR zahrnuji odhady zmén eroznich parametrd de$td a jejich zmén, konsekvenci
zmény klimatu na velikost erozniho ptlisobeni a analyzou vyvoje hydrologické bilance
a extrémi na zakladé dodaného souboru klimatickych scénari. Modelovani hydrologické
bilance bylo provedeno modelem Bilan a vodohospodarské bilance modelem Wateres, které
jsou vyvijeny na VUV TGM v Praze. Erozni éinky byly kvantifikovany vyhodnocenim R-
faktoru a erozni ohrozenost pomoci metody USLE dle jednotlivych adaptacnich scénai.
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Evaluation of aquifer recharge and groundwater table fluctuation on an
hourly scale through Richards equation—based approach

Gustavo Cardenas Castillero, Michal Kuraz
Ceska zemédélska univerzita v Praze, Fakulta Zivotniho prostiedi

The influence of climate change on the level and recharge of groundwater has yet to be well
understood. In countries with low cumulative rainfall, such as the Czech Republic,
groundwater is an essential source of water supply. In the Czech Republic, between 1990
and 2020, 366 million m3 of water from aquifers was used for public water supply
networks. Although the air temperature in the Czech Republic continues to rise slowly, from
1981 to 010, an increase of +1.6°C has been identified in all Czech territories, affecting
evaporation and infiltration dynamics. On average, 634 mm of precipitation fell in the
country (92% of the long-term average for 1981-2010). These conditions aggravate
droughts caused by several consecutive years of below-average rainfall, directly affecting
water infiltration, groundwater recharge, and groundwater table fluctuations. This
contribution aims to simulate rainwater infiltration according to evapotranspiration heat,
simulating the excess water that can infiltrate and cross the unsaturated zone until it
reaches the saturated zone. This research is carried out in non-carbon confined aquifers,
where infiltration is assumed to be the primary recharge mechanism in the western Central
Bohemian region, Czech Republic. Infiltration simulation correlates quantitatively with
climate time series data from 1990 to 2020. The climate data consists of 2-meter total
precipitation and temperature data from the ERA5S reanalysis (provided by ECMWF). On an
hourly scale, the analysis is run using disaggregated data from the Amalie Lany region
(Central Bohemia). Data disaggregation was achieved through ArcMap, a geographic
information system tool, and Rstudio.

Water infiltration was achieved using DRUtES (Dual Richards Unsaturated Equation Solver).
DRULES is a free software capable of determining surface evaporation using climatic and
hydraulic parameters determined by Richard's equation. The Richards equation describes
water flow in an unsaturated porous medium due to gravity and capillarity, neglecting the
flow of the non-wetting phase, generally air. This approach has been applied over ten
observation boreholes in a compacted sedimentary layer followed by fractured layers. Van
Genuchten's median porous parameters, anisotropy description, thermal conductivity, and
root zone parameters have been used to calibrate the model. This first approach allows
evaluation of the impact of climate change in the last 30 years on aquifer recharge from
surface heat in the western Central Bohemian region, where precipitation is an essential
resource to supply ponds, energy production, aquifer recharge, and drinking water.
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CAMELS-CZ: A catchment attribute database for hydrological and
climatological studies using a large sample of catchments

Michal Jenicek

Univerzita Karlova, Prirodovédecka fakulta

Hydrological methods based on the analysis of data from a large sample of catchments with
different characteristics (large-sample hydrology comparative hydrology) allow
a comprehensive analysis of the hydrological regime and thus a description of hydrological
variability and change in the components of the water balance. These methods provide
insight into hydrological processes that are shaped by environmental and climatic factors
and allow more general conclusions to be drawn. Such comparative hydrology can better
explore differences and similarities between catchments, allowing them to be further
classified and regionalised. However, in addition to climate and runoff data, catchment
attributes, such as geology, soils, topography and vegetation, are essential for effective
hydrological behaviour analysis. For these reasons, the global hydrological community has
recently developed a number of freely available large-scale datasets known as CAMELS
(Catchment Attributes and MEteorology for Large-sample Studies), which provide
catchment attributes, as well as hydrological and meteorological time series, in
a comparable structure at national scales. The aim of this contribution is to present the
intention to create and maintain a CAMELS database for Czechia (CAMELS-CZ) as
a reference data platform for analysis and modelling, using large-sample catchment studies.

17



Sbornik Hydrologie, GIS a Zivotni prostredi 2023

Zaclenéni CRNS systému do monitorovaci sité experimentalniho povodi
Nucice

Integration of the CRNS system into the monitoring network of the Nucice
experimental catchment

Lorenzo Ferlin, David Zumr, Tailin Li, Jakub Jefabek
Ceské vysoké uceni technické v Praze, Fakulta stavebni

Na zemédélskych povodich je problematické monitorovani reprezentativni vlhkosti
ptdniho profilu. V disledku agrotechnickych operaci obvykle nelze instalovat invazivni
bodova ¢idla do vhodnych mist, senzory byvaji rozmistény po stranach pozemkd, v mezich,
v okoli solitérnich stromli nebo stozarli, pripadné podél cest. Mérené hodnoty pldni
vlhkosti tak Casto zcela nereflektuji aktualni stav v kofenové zoné plodin. Slibnou metodou
pro stanoveni primeérné vlhkosti na méritku reprezentativni ¢asti pozemku nebo pole je
monitorovani kosmického neutronového pozadi, jehoZ intenzita je nepifimo Umérna
mnozstvi vody ve svrchnim pidnim profilu.

CRNS (cosmic rays neutron sensing) je sytém, ktery detekuje tok neutronli v urcitém
energetickém spektru nad zemskym povrchem. Pocet neutronti neptimo koreluje
s mnozstvim vodiku v okoli, 1ze tak na zakladé méreni toku neutronti stanovit ptidni vlhkost.
CRNS detekuje neutrony ze vzdalenosti aZ cca 200 m, monitoruje tak primérnou vlhkost
pozemku o rozloze desitek hektart. Na povodi Nucice jsou instalovany dva CRNS systémy,
které v soucasnosti slouzi k testovani metody.
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CRNS systém (Styx Neutronica, Némecko) na povodi Nucice
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Studie vznika v ramci projektu 21GRD08 SoMMet.
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Impact of Vegetation Cover Change on Small Watershed Discharge
Patterns in Sumava

Roman Juras, Martin Vokoun, Vojtéch Moravec
Ceska zemédélska univerzita v Praze, Fakulta Zivotniho prostiedi

This scientific study focuses on the analysis of runoff and land cover changes in the
Mokrivka watershed, which has experienced significant disturbances in the past. The study
compares the runoff conditions with those of the reference watershed NPR Boubinsky
prales, which has not undergone significant disturbances. The Mokrlivka experimental
watershed, established after a severe bark beetle calamity and subsequent timber
harvesting in the early 1990°s, leading to the complete degradation of the forest cover. The
restoration of the forest began in 1999 through natural regeneration and tree planting. The
study presents the gradual recovery of the forest cover and its impact on the hydrological
regime. The NPR Boubinsky prales watershed, located in the Boubin Mountain region,
serves as a reference with stable and natural forest cover. The study analyzes the long-term
trends and changes in precipitation-runoff patterns in the Mokrtivka watershed based on
a comprehensive dataset spanning more than two decades. The findings highlight the
importance of vegetation cover on watershed hydrology and provide valuable insights for
understanding the effects of disturbances on runoff dynamics in forested areas.

Podékovani patii Ceské zemédélské univerzité v Praze a Vyzkumnému tstavu
vodohospodarskému T. G. M. za podporu monitoringu na experimentalnich povodich. Dale
bychom chtéli podékovat Ing. Michalu Sevéikovi za piipravu a homogenizaci dat z povodi
Mokriavka a Janu Vackovi za zpracovani charakteristik povodi NPR Boubinsky prales.
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Design precipitation 2023
Narvhové sSestihodinové srazky pro dobu opakovani 20 let

Petr Kavka, Ludék Strouhal, Lenka Crhova, Marek Kaspar
Ceské vysoké uceni technické v Praze, Fakulta stavebni

Ptispévek predstavuje odvozené navrhové Sestihodinové srazky. Ty byly odvozeny na
zakladé kombinace dvacetileté rady adjustovanych radarovych méreni a triceti a viceletych
fad ze srazZkomért. Prispévek dale piredstavuje dalsi dileZitou inovaci, kterou je stanoveni
pravdépodobnosti vyskytu Sesti priibéhti sraZzek v kombinaci s vyjadirenim mozného
vyskytu zvySeného piredchoziho nasyceni.

Tyto navrhové srazky slouZzi pro navrhovani opatieni, ktera slouZzi k ochrané ptdniho fondu
jako protierozni opatieni, anebo k retenci ¢i bezpe¢nému prevadéni povodiiovych priitokd.
Realizovdna mohou byt naptiklad v rdamci komplexnich pozemkovych uprav.
Vodohospodarské stavby v ploSe povodi a na drobnych tocich jsou podporovany mnohymi
dotaénimi tituly (MZe, MZP, AOPK atp.).

Metodika ma slouzit jako navod pro navrhovani vodohospodarskych opatieni v ploSe
povodi a na drobnych vodnich tocich. Hlavnim nastrojem téchto navrhi je hydrologické
modelovani. Nevhodna volba modelu a vstupnich dat, zejména srazek a jejich ¢asového
pribéhu, miize zplsobit nedostacenou ucinnost opatreni anebo jejich predimenzovani.
Metodika je pomocnikem pro spravnou volbu modelu, navrhovych srazek a pro ucelné
navrhovani vodohospodatskych staveb v Ceské republice.

Data navrhovych srazek jsou poskytovana na serveru rain.fsv.cvut.cz.
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Digitalisation of irrigation systems from Water Management Maps

Digitalizace zavlahovych soustav ze Zakladnich Vodohospodarskych Map

Adam Tejkl, Petr Kavka
Ceské vysoké uceni technické v Praze, Fakulta stavebni

The GIS layer of irrigation systems is not easily available online, and the available layers of
irrigated areas include only operated irrigation. The method of segmentation and
classification of individual segments was chosen for digitization. All data preparation and
map segmentation took place in the ArcGIS program environment, work with the classified
grid takes place there. The model is trained and run on the classified data in PyScripter.

The classified rasters were averaged, and the resulting raster was converted to polygons.
The polygon layer is then blended with the LPIS layer showing the used agricultural land.
For the layer of irrigated land created in this way, the statistics of the areas corresponding
to individual source watercourses and administrative regions were calculated.
Furthermore, the statistics of soil types were calculated based on continuous soil maps. This
was followed by a manual traversal of this layer from the smallest polygons according to
size and erasing in case the polygon did not correctly mark the lines of the irrigation pipe.

A primary pumping station and water source is designated for each system. This created a
point layer of pumping stations. By subsequently assigning the name of the stream in the
immediate vicinity of this station, the primary source streams of all identified irrigation
systems were determined.

Project No. SS01020052 is funded by the Environment for Life program, TA CR.
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