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Typical features of Czech landscape

UCENI TECHNICKE
V PRAZE

Large fields Missing stabilizing elements Low biodiversity

(CUZK)
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CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Negative impacts
" Soils degradation
" Low water retention

Accelerated runoff and soil erosion

(foto: J. Krdsa)

Aims

To understand the processes related to the water

dynamics in the landscape scale

How do the catchments react to the extreme

weather (foto: D. Zumr)
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Experimental catchment Nucice (Kostelec nad Cernymi lesy)

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Legend

V rain gauge

A gwl

— Contours

@ swc

¢ ET

® discharge
catchment boudary

O crns

== \vatercourse

CUZK_ortofoto

" Established 2011/12
" Typical Czech agricultural landscape
" 50ha, slopesup to 12 %, 96 % arable

" Complex instrumentation

2) Catchment outlet

4/16 (Li et al., 2021, foto: T. Laburda)
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Temporal variability of the soil properties

CESKE VYSOKE

UCENI TECHNICKE
V PRAZE
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Soil water regime monitoring

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE
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Compacted plough pan monitoring

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Inverted electrical resistivity
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" Electrical resistivity tomography
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Mechanical resistance (MPa)

" Penetrometry

Depth of
compaction

0 cm
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Surface runoff formation and connectivity (plot scale)

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE
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Runoff formation on a catchment scale

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE
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Isotope hydrology

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE
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Spatial heterogeneity

CESKE VYSOKE
UCENI TECHNICKE
v
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SWC spatial variability

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE
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Topsoil SWC, March 2020

——

(Li et al., 2021)
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Cosmic Rays Neutron Sensing (CRNS)

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Legend

WV catchment outlet
B Discharge meas.
O Rain gauge

@ CRNS

@ Groundwater level
@ SWCnest
=== Tile drain
= Watercourse
= Roads

[ Catchment area
DEMm a.s.l.

B 376.65

416.81

CUZK_orthophoto

Meteo station

Discharge and suspended
sediment concentraiotn
Evapotranspiration
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CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Water balance and the runoff dynamics
" Richards eq. (Hydrus, S1D)
" Distributed models (MIKE SHE, HydroGeoSphere)
" Semi-distributedmodel SWAT

Scenarios simulation (climate, land/soil management, measures)

37.797 37.798 37.799 37.800

37.796

-4.896

Numerical modelling of the soil water regime

-4.895

4894 -4893 -4892

(Tenreiro et al., 2022)
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o Zaver - védeckeé vystupy z experimentalniho povodi

UCENI TECHNICKE
V PRAZE

7

" soucast mezinarodni sité experimentalnich povodi g 6
=5

" data v 5 mezinarodnich databazich ma 4
o3

" 11 financovanych projektd (+ SGS) i 5
51

" 21 WoS publikaci 0

2015 ==

2016

2017 I

2018
2019
2020

2 obhéajené doktorské prace (+ 1 pred odevzdanim)
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Oponent: doc. Mgr. Lukas Trakal, Ph.D.

Jaky je Vas nazor na "no tillage" technologii prosazovanou v ramci regenerativniho zemédeélstvi

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

w

%
ra

Location Soil type Tillage practices  Ref. '
Lower Austria silt loam CT*, AT, DS [4]

Missouri, USA silt loam CT, DS [3]

Prusy. Poland silt loam CT, AT, MU [10]

Eastern Austria loam CT, AT 6] ’
Upper Austria loamy silt, silty .~ CT, DS, MU [21]

Lower Austria silt loam, loam CT, AT, DS [22]

Ohio, USA silt loam, clay 1. CT, MU [13]

Navarre, Spain silt loam CT, DS [23]

Southern Italy clay CT, AT [24]

Buenos Aires, Argen. clay loam, clay CT, DS [5]

Olite, Spain silty clay loam CT, AT, DS [25]

middle Germany silty loam CT, AT [26] 7]
Lttewitz, Germany silt loam CT, DS [27]

Minnesota, USA clay loam CT, DS [28]

New York, USA silt loam CT, AT [7] -204
Ohio, USA silt loam CT, AT, DS [29]

Belgium sandy loam CT, AT [12]

Alaska loam, sandy 1. CT, AT, DS [30] o 0
Alberta loam CT, AT, DS [8] =
Alberta clay loam CT, AT, DS [31]

Colorado, USA sandy loam BUR., UNB. [32]

Colorado, USA various BUR., UNB. [18] 601
California, USA various BUR., UNB. [16]

Colorado, USA Sand BUR., UNB. [15]

New Mexico, USA NA BUR., UNB. [19] -804

(v kontextu Vaseho tématu)?

Location

. CZ-Nucice
. ES-Cordoba
. AT-HOAL
B cia
P cnvHebei

. CN-Ansai

*CT - conventional tillage: DS - direct seeding; AT - alternative tillage:
minimum, reduced or any kind of no soil inversion till; MU - mulch or
crop residues application; BUR. - burned soil surface; UNB. - unburned soil

surface.

NT cT MU
Tillage practice

A) average increase of the soil water storage in the

middle of the growing season

Location

. CZ-Nucice
. ES-Cordoba
. AT-HOAL
B o
P cnvHesei

. CN-Ansai

NT cT MU
Tillage practice

C) average decrease of the cumulative surface

runoff.

%

o

Location

. CZ-Nucice
. ES-Cordoba
. AT-HOAL
B o
P cnvHevsi

. CN-Ansai

I

Tillage practice

B) average increase of the soil water storage at the

=204

= 404

-60

-804

end of the growing season

Location

. CZ-Nucice
. ES-Cordoba
. AT-HOAL
B G
P cnvHessi

. CN-Ansai

FT_WH

Tillage practice

D) average decrease of the cumulative plant water

stress.

(Jerdbek, Zumr et al., 2022.
Shui project deliverable)
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Oponent: doc. Mgr. Lukas Trakal, Ph.D.

UEENITRCHNICKE Jak velky vliv by mélo pouZiti tzv. Konturového zemédélstvi (pripadné pouzivani meziplodin) na
vysledny odtok ppr. pddni smym v ramci pole obdéldavaného konvenéni orbou?
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Figure 8 Runoff ratio after 30-minute intensive rainfall for maize seeded in 4 scenarios of different BMP
intensity. The 3 development stages represent {1 —first month after seeding, 2 — fully developer plants, (Dostdl et al., 2022 Shui project deliverable)
3 — just befare harvest)



20+

CVuT

CESKE VYSOKE

UCENI TECHNICKE
V PRAZE

Oponent: doc. Mgr. Lukas Trakal, Ph.D.

Jak velky vliv by mélo pouZiti tzv. Konturového zemédélstvi (pripadné pouzivani meziplodin) na

vysledny odtok ppr. pddni smym v ramci pole obdéldavaného konvenéni orbou?

. Runoff

| Sediment Load

1| I NO3-N Load

PO4-P Load

contour

no-till no-till +
cover crops

Contour Tillage (CT)

Sadiment yiekd (Uhalyr)
ENo0-50

50-100
BN 10.0-15.0
| __ERI

No till (NT)

Figure 15 Annual sediment loss from agricultural fizlds when CT, NT, and NT+CC best management practices
were implemented in the HOAL catchment

(Noreika in: Dostdl et al., 2022. Shui project deliverable)
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Oponentka: prof. Ing. Radka Kodesova, CSc.

CRENE ¥YSDKE Doporucuji pozornost publikaci Brunetti et al. ,On the information content of cosmic-ray neutron

UCENI TECHNICKE

= data in the inverse estimation of soil hydraulic properties” a zajimd mne, zda by mohl podobny
pristup vyuZit pro interpretaci dat monitorovanych v Nucicich.

Princip metody CRNS
" Sprsky neutronl dopadaji na zemsky povrch

" Neutrony interaguji s atomy vodiku

Land
191\

" Sucho - neutrony se odrazi

" Vlhko - neutrony jsou absorbovany

(https://www.physi.uni-heidelberg.de/)
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CESKE VYSOKE Monte Carlo simulace trajektorii jednotlivych neutronti (model URANOS)

UCENI TECHNICKE
V PRAZE

VlIhkost ornice Zdroj detekovanych neutront

Ordinary kriging estimation

300 m
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CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Identifikace mérené oblasti
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(Koehli et al., 2015)

->

kalibrace pristroje

(Ferlin, 2023)
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Brunetti et al.

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

200 CRNS UP

------ - CRNS TP feorrceted based air humidity, wemperatare, and pressurc)
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— Inverzni Uloha HID —  Reprezentativni hydraulické charakteristiky
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Oponentka: prof. Ing. Radka Kodesova, CSc.

CESKE E
UEENI TECHNICKE ... md v planu vyuzit satelitni dalkovy prtuzkum pro monitorovdni pudnich vlhkosti. Jaky pristup by

chtél vyuzit, a to jak po strdance technické a metodické?

" Propojeni dat z bodovych ¢idel, CRNS a dalkového prizkumu (Sentinel)

Prostorova variabilita na zakladé vegetacnich indext

™,

" CubeSats (PlanetScope): denni / 3 m rozliseni
. .
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Oponentka: prof. Ing. Radka Kodesova, CSc.

CESKE E
3?53;{:‘5::"“ Jake dalsi geofyzikalni metody je v planu v budoucnosti vyuzit pro popis stratifikace vadozni

zony? Jaké jsou moznosti geofyzikalnich metod (vcetné elektrické odporové tomografie) pro
plosné mapovdni ptidnich vlastnosti véetné pudni vihkosti.
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