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Uvodni slovo

Viazené damy a vazeni panove,

je obecné zndmé, ze bez vody neni zivot. Ale jak vSichni dobfe vime, jde o velmi slozité procesy,
kterym byla vénovana v poradi jiz 6. konference ,,Hospodatfeni s vodou v krajin€*. Abstrakty
pirednasek a posterti vam ptinasi tento sbornik. Jsem rad, Ze jste nasli ¢as na jeho precteni, a v&fim,
ze pro vas bude pfinosem. Jde o to, Ze leto$ni obsah konference se vice nez v predchézejicich letech
zaméfil na oblast pfedvidani ve vodnim hospodaistvi.

Voda vnasi krajiné je dana specifickym obéhem vody v jednotlivych Céastech naseho uzemi.
Jednozna¢nym dokladem je prabeh v letosnim roce. Zakladni zdroj vody pro nasi krajinu, tedy
srazky, se vyskytovaly velmi rozdilné pii pfechodu front. Neslo zcela jednoznaéné fici, Ze po teplé
zimé bylo na celé nasem uzemi malo sné¢hu. Koncem druhé dekady tnora byla v KrkonoS$ich a na
vychodni Moravé mista, kde byl tthrn kolem 150 % ve srovnani se 4. norméalem. OvSem ve stfednich,
zapadnich a jiznich Cechach byly thrny srazek pod 75 % 4. normalu. Tento stav k po&atku
vegetacniho obdobi, tedy k 1. 4. 2023 se na velké ¢asti naSeho uzemi zménil a na n¢kolika mistech
Jjizni, ale 1 severni Moravy chybélo pies 25 % thrnt 4. normalu. Koncem kvétna byla vyuzitelna voda
v pudé na takika celém Uzemi Moravy pies 100 % normalu. OvSem v Podkrusnohofti se bliZila jen
50 %. Pokud jde o zékladni vldhovou bilanci, na takika cel¢ Moravé nedosahovala priméru.

Jisté, ze vSichni znate, Ze tento popsany stav neni dan jen srdzkami, ale dal§imi fazemi ob¢hu vody,
pudnimi vlastnostmi a, bohuZzel, ne vzdy vhodnymi formami hospodateni jak v krajiné, tak ptimo
s vodou. Tyto faze ob&hu vody jsou rizné probirdny v médich, bohuzel ne vzdy na dostatecné
odborné trovni. Dynamika vyskytl sucha a povodni je na naSem uzemi vysoka.

Ale ptes nékteré Casti letosniho roku s vyS$imi srdzkami, se misty projevilo sucho. Nedostatek vody
se projevuje i v podzemi. Jestlize v jarnich mésicich byly podnormalni vysky hladiny podzemni vody
v mélkych vrtech v Podkruinohofi, potom koncem ervna byl tento stav na tieting tizemi Cech. Ale
vodu potfebujeme kazdodenné, a na celém naSem uzemi. Jestlize se prokazatelné zvySuje teplota
vzduchu, tak se zvySuje i evapotranspirace. To znamena, ze pfi viceméné se neménicim dlouhodobém
ro¢nim praméru srazek se zvysuje deficit vldhové bilance. Proto jsme se v letos$ni konferenci zaméftili
na predvidani v oblasti nejen vodniho hospodaistvi. Protoze pokud nenajdeme vhodné metody
s hospodafenim s vodou ve vSech smérech, mizeme nam chybét v ne tak dalekém horizontu.

Dé&kuji vSem ucastnikiim konference za to, ze pfinesli nové poznatky, které jsou uvedeny formou

abstraktu v tomto sborniku.

V Brné 30. srpna 2023 Jaroslav Roznovsky jménem organizatora



Vyvoj pudni vihkosti v odliSnych klimatickych

podminkach

Development of soil moisture in different climatic conditions

Barbora Badalikova, Jakub Prudil

Zemeédeélsky vyzkum, spol. s r.0., Zahradni 1, 664 41 Troubsko

Abstrakt

Spousta zemédélsky podniki v ramei jeho aplikace fesi
celou skalu problému pocinajicich od nedostatku
organickych hnojiv az po zhorSenou kvalitu ptidy véetné
pudni vlhkosti. Intenzita sucha ma vliv na odhad ptdni
vlhkosti, kterd se méfi riznymi metodami. Na dvou
odlisnych stanovistich byla dlouhodobé¢ sledovana ptidni
vlhkost v zavislosti na mnozstvi destovych srazek
vdané oblasti béhem vegetace. Soucasn¢ byly
sledovany i odchylky v ptidni vlhkosti u riznych variant
zvolenych podle fesenych projektd. Byly sledovany
lokality v kraji Vysoéina, okres Tiebi¢, stanovisté
BudiSov a vkraji Jihomoravském, okres Vyskov,
stanovisté VeleSovice. Z vysledkt bylo patrné, ze pidni
vlhkost se odvijela od mnozstvi destovych srazek
v dané oblasti i podle pouzité agrotechniky odlisnych
variant pokusu. V nékterych mésicich sledovanych let
byly zjistény srazky nadprimérné (v r. 2010, srpen —
163 mm) a v nékterych podprimérné (v r. 2016, zafi —
3 mm). Vlhkost pudy byla ovlivnéna castec¢né, ale
vétSinou korelovala s primérem srazek daného obdobi.
Celkové na lokalit¢ BudiSov nebyl zaznamenan klesajici
trend padni vlhkosti béhem let 2005-2016. Na lokalité
Velesovice byl zaznamenan béhem sledovanych let
2017-2022 obdobny trend pldni vlhkosti. Nejvyssi
pudni vlhkost byla zjisténa v letech s nejvyssim
prumérem srazek béhem vegetace.

Abstract

Many agricultural enterprises solve a whole range of
problems within its application, starting from the lack of
organic fertilizers to deteriorated soil quality, including
soil moisture. The intensity of the drought affects the
estimation of soil moisture, which is measured by
different methods. At two different sites, soil moisture
was monitored for a long time depending on the amount

of rainfall in the given area during the growing season.
At the same time, deviations in soil moisture were also
monitored for different variants chosen according to the
projects being solved. Locations were monitored in the
Vysocina region, Trebi¢ district, BudiSov site, and in the
South Moravian region, Vyskov district, VeleSovice
site. It was evident from the results that soil moisture
depended on the amount of rainfall in the given area and
according to the agrotechnics used in the different
variants of the experiment. In some months of the
monitored years, precipitation was above average (in
2010, August — 163 mm) and in some below average (in
2016, September — 3 mm). Soil moisture was partially
influenced, but mostly correlated with the average
rainfall of the given period. Overall, no downward trend
of soil moisture was recorded at the BudiSov location
during the years 2005-2016. A similar soil moisture
trend was recorded at the VeleSovice location during the
monitored years 2017-2022. The highest soil moisture
was found in the years with the highest average
precipitation during the growing season.

Literatura:

KRAL, M., DVORAK, P., 2022. Aspekty pouZiti
kompostu jako mul&e pii péstovani brambor. Uroda 12,
ro¢. LXIX, 2022, védecka priloha, s.309-314. ISSN
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20th International Poster Day Transport of Water,
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Living Lab MENDELU - ziva laborator lesnické
hydrologie na SLP ML Krtiny
Living Lab MENDELU - Living Laboratory of Forest Hydrology at TFE

MF Kitiny

Petr Cech, Petr Kupec, Jan Deutscher

Mendelova univerzita v Brné&, Lesnicka a drevarska fakulta, Ustav inzenyrskych staveb, tvorby a ochrany krajiny,
Zemeédélska 1665, 613 00 Brno-sever, petr.cech.utok@mendelu.cz

Abstrakt

Na pozemcich Skolniho lesniho podniku Masarykiv les
Kitiny (SLP Kitiny) vznika Ziva laboratof, kterd ma
ambici se v ramci projektu Waterdall stat soucasti
evropskeé sité ,,Living Labt*“. Tato forma zivé laboratote
je konstituovéna tak, aby v ni vyzkumnici nejen
z Lesnické a drevarské fakulty Mendelovy univerzity
v Brné, mohli provadét hydrologicky vyzkum
v prostiedi in situ. Smyslem systému hydrologickych
zivych laboratoii je pak pokryt veskeré aspekty
experimentalni hydrologie pifimo v terénu. Je zfejmé, ze
7iva laboratof MENDELU je v podminkach SLP Kitiny
zaméfena na hydrologii lesnickou.

Projekt Living Lab MENDELU ma tfi hlavni cile: (1)
pokryt hydrologickou situaci v ramci SLP Kitiny, (2)
zjistit, jak se situace zménila oproti stavu v 70. a 80.
letech a (3) zapojit se do celoevropskeé sité ,,Waterdall®,
tak aby se tak tento Living lab mohl stat ,otevienou*
laboratofi pro védce, ktefi se zabyvaji problematikou:
voda—les napti¢ Evropou. Cisté lesni Living lab
zaméfeny na lesnickou hydrologii dosud v Evropskych
podminkéch neexistuje.

Living Lab MENDELU vécné funguje cca od roku
2013. Za tu dobu zde realizované vyzkumy piinesly
zjisténi, ktera jsou viceméné platna i pro jiné lesni
majetky v nizsich a stiednich polohach CR. Vyzkumy
mj. potvrdily ubytek vody odtékajici z lesa, navySovani
teplot a prodluzovani vegetacniho obdobi.

Abstract

A living laboratory is being formed on the estates of the
Training Forest Enterprise Masaryk Forest Kitiny (TFE
Kitiny), which has the ambition to become part of the
European network of "Living Labs" within the
Water4all project. This form of living laboratory is
designed to allow researchers not only from the Faculty
of Forestry and Wood Technology of Mendel University
in Brno to perform hydrological research in situ. The
idea behind the hydrological living laboratory system is
to cover all aspects of experimental hydrology directly
in the field. It is obvious that the MENDELU living
laboratory in the conditions of TFE Kitiny is focused on
forest hydrology.

The MENDELU Living Lab project has three main
objectives: (1) to cover the hydrological situation within
the TFE Kitiny area, (2) to find out how the situation has
changed compared to the situation in the 1970s and
1980s, and (3) to join the Pan-European "Water4all"
network, so that the Living Lab can become an "open"
laboratory for scientists working on water-forest issues
across Europe. A strictly forest-based Living lab
focused on forest hydrology does not exists in European
conditions yet.

MENDELU's Living Lab has been in place since about
2013. The research carried out here has produced
findings that are more or less valid for other forest
estates in the lower and middle altitudes of the Czech
Republic. Research has confirmed, among other things,
the loss of runoff from the forest, increasing
temperatures and the prolongation of the growing
season.



Analyza vyvoje zdroji vody v Ceské republice
Analysis of the development of water resources in the Czech Republic

Jiri Cizek

Ochrana podzemnich vod, s.r.o.

Abstrakt

V piispévku jsou porovnavana soucasna data a trendy ve
zdrojich povrchovych a podzemnich vod v Ceské
republice v souvislosti s ménicim se klimatem.
Prezentace se zaméfuje i na dlouhodobou analyzu
promén vodnich zdroji v geologicky delsim obdobi
a popisuje vlivy jak klasického mélkého kolobe¢hu vody
v ptirodg, tak i hlubinného ob&hu vody na planeté Zemi.
Analyza muze poskytnout zakladni informace pro
formulaci strategie vodniho hospodaistvi, kterda bude
efektivné reagovat na stale se promeénujici klimatické
a obecn¢ piirodni ¢i ¢lovekem ovlivnéné podminky.
Soucasny vyzkum by mél byt zaméfen predevsim na
zéchranu stavajicich zdroji vody a jejich rozsifovani
a mél by zahrnovat piipravu opatieni ke zmirnéni nebo
eliminaci nasledki. nadmérné exploatace nebo
nedostatecné ochrany zdroji vod, at povrchovych
a piipovrchovych (feky, jezera, rybniky a vodni nadrze
vSech typl), nebo podzemnich zdroji vod (prulinové
a puklinové zvodné, krasové utvary, dalni vody apod.).

Abstract

The paper compares current data and trends in surface
and groundwater resources in the Czech Republic in
relation to the changing climate. The presentation also
focuses on long-term analysis of the changes in water
resources over a geologically longer period and
describes the effects of both the classic shallow water
cycle in nature and the deep-water cycle on the planet
Earth. The analysis can provide basic information for the
development of a water management strategy, which
will effectively respond to the ever-changing climate
and natural or human-influenced conditions in general.
The current research should focus primarily on the
conservation of the existing water resources and their
expansion and should include the development of
measures aimed at mitigating or eliminating the
consequences of overexploitation or inadequate
protection of water resources, no matter if they are on
the surface, near-surface (rivers, lakes, ponds and
reservoirs of all types) or groundwater resources (fissure
aquifers, karst formations, mine waters etc.)



Vyuziti agrometeorologického modelu pro

planovani zavlahy

The use of agrometeorological model for irrigation management

Rostislav Fiala, Petr Hora

Cesky hydrometeorologicky Ustav Brno, Oddéleni meteorologie a klimatologie, Kroftova 43, 616 67 Brno,

rostislav.fiala@chmi.cz

Abstrakt

Cilem pfispévku je piiblizit moznosti a specifika vyuziti
agrometeorologického modelu AVISO pro planovani
zavlah. Zakladem modelu je stanoveni potfebné vldhy
pro rist a vyvoj sledovaného porostu v pribchu casu.
Podkladem je vypocet evapotranspirace a dale bilance
zasoby vody v ptdnim profilu vic¢i optimalni hodnoté
nasyceni. Optimalni hodnota nasyceni se mize menit
v pribéhu ¢asu v zévislosti na fyziologickych potiebach
stromi a také v zavislosti na zavlahovém rezimu,
kterym muze byt napiiklad fizena deficitni zéavlaha.
Pomoci upravené¢ho modelu bylo provedeno vypocteni
evapotranspirace ovocnych dievin a modelové zasoby
vlahy v pudé, ptficemz byl do modelu zaveden také
vstupni Udaj o aplikované zavlaze. Ta vstupuje do
bilance zasoby vody v pid¢ na ptijmové strané spolu se
srazkami. Model byl pokusné pouzit v ovocnych sadech.
Pro validaci modelu byla pouzita data z méteni vlhkosti
pudy, které bylo provadéno pomoci ¢idel VIRRIB ve
titech hloubkach (10, 30 a 60 cm) pfi¢emZ pro potieby
srovnani s modelem byly hodnoty piepocteny na
praimérnou vlhkost pro profil 80 cm, coz je zdna
aktivniho kofenéni ve studovanych lokalitach. V datech
z méfeni byla patrna rizna reakce cidel vlhkosti na
zavlahové davky a srazky. Divodem muze byt vyskyt
preferencnich cest pro proudéni vody pidnim profilem,
umisténi piistrojové techniky vici kapkovactim a mozné
zmény fyzikalnich parametrd pudy v pribéhu casu.
Oproti méfeni funguje bilanéni model s uvazenim
vstupnich dat v jejich absolutni podobé. Z tohoto
dtvodu se vysledky modelu a méfeni mohou rozchazet.
Problematickym bodem je nastaveni pfepoctu zavlahové
davky vstupujici do modelu, kterda ma byt v idedlnim
pripadé prepoctena na ekvivalent srazek. Voditkem pro
tento prevod je zména vlhkosti ptdy jako reakce na
srazky. Pomoci kvantifikace zmény v kiivkach padni
vlhkosti po srazkach Ize odhadnout ¢i ovéfit piepoctové
koeficienty prevodu zavlah pro vstup do modelu.

Abstract

The aim of the paper is to describe the issue of using the
agrometeorological model AVISO for irrigation
management. The basis of the model is the
determination of the water needed for the plant growth
and development. The basis is the calculation of
evapotranspiration and the balance of the available
water in the soil profile against the optimal value of
saturation. The optimal value of saturation can change
over time depending on the plant physiological needs
and the irrigation regime (regulated deficit irrigation).
The modified model was used to calculate fruit tree
evapotranspiration and available water in soil profile,
while input data on applied irrigation was also
introduced into the model. This enters the balance of the
water supply in the soil on the income side together with
precipitation. The model was experimentally used in
fruit orchards. To validate the model, data from soil
moisture measurements were used. The measurement
was carried out using VIRRIB sensors at three depths
(10, 30 and 60 cm), while for the purposes of
comparison with the model, the values were converted
to the average moisture for the 80 cm profile (active root
zone). The measurement data showed a different
response of the moisture sensors to irrigation and
precipitation. The reason may be the occurrence of
preferential paths for the flow of water through the soil
profile, the location of the instrumentation in relation to
the drippers, and possible changes in the physical
parameters of the soil over time. The balance model
works with input data in their absolute form. For this
reason, model and measurement results may differ. The
problematic point is the conversion of the irrigation dose
entering the model, which should ideally be converted
to the rainfall equivalent. The guide for this conversion
is the change in soil moisture in response to rainfall.
Using the quantification of the change in the soil
moisture curves after precipitation, it is possible to
estimate or verify the irrigation conversion coefficients
for input into the model



Mapy viahové bilance zemédeélskych plodin
Maps of the water balance of agricultural crops

Zbynék Janousek, Vladimir Papaj, Jifi Brazda

Vyzkumny Ustav melioraci a ochrany ptdy, v.v.i., oddéleni Pidni sluzba, Zabovieska 250, 156 00 Praha-Zbraslav,
janousek.zbynek@vumop.cz, papaj.vladimir@vumop.cz, brazda.jiri@vumop.cz

Abstrakt

Mapy prezentuji vlahovou bilanci (Duffkova et al. 2020)
skute¢né péstovanych plodin na zakladé deklaraci
zemédélskych subjektl na detailni urovni DPB v obdobi
sedmi let 2016-2022. Jsou zalozeny na obdobnych
principech  jako Kalkulacka vlahové potieby
(https://vlaha.vumop.cz), kterda umoznuje stanovit
zavlahové mnozstvi pro zvolené plodiny ¢i osevni
postupy az pro 10 vybranych DPB. Nové vytvofené
mapy vsak obsahuji vyhodnoceni ptidy zahrnuté v LPIS
v rozsahu celé republiky. Jednd se o vyhodnoceni
vhodnosti realné¢ péstovanych plodin z hlediska
prirozené¢ dostupnych zdroji vody (srazky, zdsoba vody
v pude, vzlinajici podzemni voda), tedy bez umélych
zavlah a odvodnéni. Jsou sice k dispozici také mapové
podklady o umisténi zeméd¢€lskych zavlah, nikoli vSak
informace o mnozstvi vody, které bylo konkrétné
v jednotlivych letech a lokalitach dodano.

Na zéklad¢ zpracovanych dat je mozné identifikovat
problematické regiony z hlediska dlouhodobé vldhové
bilance v hodnoceném obdobi. Kalkulacka vldhové
potieby obsahuje pro vypocet vlahové bilance data za
platny klimaticky normal 1981-2010 a dekadu 2009—
2018. V databazi modulu VODA jsou jiZz pouzita nova
data za dekadu 2011-2020. To nabidne srovnani
v kontextu probihajici klimatické zmény a ukaze
potencial prizpisobeni skladby péstovanych plodin.
Dostupnost vody v pudé ovliviiuje vynosy plodin a tim
i ekonomickou efektivitu podniku. Znalost vhodnosti
lokalnich podminek pro péstovani konkrétnich plodin
mize vyrazné pomoci pii rozhodovani o vhodném
prostorovém rozmisténi plodin, ¢imz mize zajistit
zlepSeni dostupnosti vody.

Abstract

The maps present the water balance (Duffkova et al.
2020) of actual crops grown based on the declarations of
agricultural entities at the detailed level of agricultural
parcels in the seven-year period 2016-2022. They are
based on similar principles as the Irrigation Needs

10

Calculator (https://vlaha.vumop.cz), which allows you
to determine the irrigation amount for selected crops or
crop rotations for up to 10 selected agricultural parcels.
However, the newly created maps contain an evaluation
of the land included in the Land Parcel Identification
System (LPIS) in the scope of the entire republic. This
is an evaluation of the suitability of the crops actually
grown from the point of view of naturally available
water sources (rainfall, water supply in the soil, rising
groundwater), i.e. without artificial irrigation and
drainage. Although map data on the location of
agricultural irrigation is also available, there is no
information on the amount of water that was supplied in
specific years and locations.

Based on the processed data, it is possible to identify
problematic regions in terms of long-term water balance
in the evaluated period. The Irrigation Needs Calculator
contains data for the valid climate normal 1981-2010
and the decade 2009-2018 for the calculation of the
water balance. The database of the WATER module
already uses new data for the decade 2011-2020. This
will offer a comparison in the context of ongoing climate
change and show the potential for adapting the
composition of cultivated crops. The availability of
water in the soil affects crop yields and thus also the
economic efficiency of the enterprise. Knowing the
suitability of local conditions for the cultivation of
specific crops can significantly help in deciding on the
appropriate spatial distribution of crops, which can
ensure improved water availability.

Literatura:
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Metodika hodnoceni vlahovych potieb zeméde€lskych
plodin pro tcely zavlah: Certifikovana metodika. Praha:
Vyzkumny ustav melioraci a ochrany pidy. ISBN 978-
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Snizovani zateze povrchovych vod zdroji
plosného zemédeélského znecisténi uplatnénim
regulace drenazniho odtoku

Reducing the burden on surface water from sources of surface
agricultural pollution by controlling drainage runoff

Zbynék Kulhavy

Vyzkumny Ustav melioraci a ochrany pudy, v.v.i., pracovisté Pardubice, Bozeny Némcové 231, 530 02 Pardubice,

kulhavy.zbynek@vumop.cz

Abstrakt

Popsané modernizace drendznich systémi jsou
zaméteny na moznost fidit rezim odtoku drenaznich vod
instalaci regulacnich prvkia. To umoziuje podle potieby
vodu zadrzovat (zahrazenim odtoku a volbou vysky
prelivné hrany), ale podle potieby také jeji prebytky
odvadét (pfechodem na odvodiovaci fazi stavby,
pfipadné prevadénim vody do mist vhodnych pro jeji
akumulaci v nadrzich, nebo jeji docisténi napiiklad
v biofiltrech, moktadech apod.). Toto opatieni se
uplatiiuje z hlediska ochrany jakosti povrchovych vod
snizovanim emisi dvéma mechanismy: omezenim
odtoku znecisténych drenaznich vod a odbouravanim
zivin déletrvajicim zadrzenim vody v pudé.

Prvni z uvedenych efektli regulace se projevi zpravidla
ve vsech ptipadech, kdy je dosazeno vzduti hladiny
podzemni vody regulacnim prvkem a zdrzeni vody
v prilehlém pidnim prostredi.

Efekt druhého typu se uplatni (viz vysledky feseni
projektu NAZV evid. ¢. QK1910086; 2019-2023):

a) v zavislosti na podilu plochy dosahu regulace
k celkové plose ovlivnéné drenazni skupiny, coz je dano
sklonitosti izemi, resp. dréntl, a parametry stavby;

b) v souvislosti s charakteristikami pudniho prostiedi
(které ovliviiuje rezim transportu vody) a zemédélskym
managementem (pouzitou agrotechnikou, péstovanymi
plodinami a vstupy Zzivin).

Oba efekty lze hodnotit i s ohledem na potiebu
zvySovani kratkodobé retence srazek i dlouhodobéjsi
akumulace vody v pidnim profilu. V optimalnich
podminkach toto umoziiuje realizovat zavlahu
drenaznim podmokem a snizit tak potiebu zavlahové
vody dodéavané z jiného zdroje vody napt. postiikem.

Abstract

Drainage system upgrades are focused on the possibility
of controlling the drainage water runoff regime by
installing control elements. This allows both water to be
retained and excess water to be diverted as required. At
the same time, this measure is applied to protect surface
water quality by reducing emissions of pollutants
through two mechanisms: limiting the runoff of polluted
drainage water and nutrient degradation through
prolonged retention of water in the soil.

The first of these effects of regulation will generally
occur in all cases where the groundwater level is raised
by the control element and water is retained in the
adjacent soil environment. The second type of effect will
occur depending on the proportion of the area covered
by the control reach to the total area affected by the
drainage group, the slope conditions and the nature of
the soils.

Both effects can also be assessed with regard to the need
to increase short-term retention of rainfall and longer-
term water storage in the soil profile. In optimal
conditions, this allows for drainage irrigation and
a reduction in the need for irrigation water.

Literatura:

KULHAVY, Z., FUCIK, P, KOZLOVSKY
DUFKOVA, J., MASICEK, T., OPPELTOVA, P. 2022:
Poznatky z provozu staveb zemédélského odvodnéni
s regulaci odtoku a souvisejici dynamikou jakosti vod.
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Kolektiv, 2022: Hydromeliorace — voda pro zemédélstvi
https://www.youtube.com/watch?v=Ud_zIP9-R8Q
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Trendy podporujici vysusovani ceské krajiny

v poslednich 30 letech

Trends supporting the drying of the Czech landscape in the last

30 years

Tomas Kvitek', Jaroslav Roznovsky?,?

"Povodi Vltavy, statni podnik, Holeckova 3178/8, 150 00 Praha 5, tomas.kvitek@pvl.cz
2 Cesky hydrometeorologicky Ustav, pobo¢ka Brno, Kroftova 43, 616 67 Brno, jaroslav.roznovsky@chmi.cz
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Abstrakt

Voda predstavuje pro krajinu limitujici faktor v mnoha
smerech, pro zivot krajiny, ale i pro mnohé dalsi procesy
je nezastupitelnd. Voda v krajiné je zdrojem vody pro
spolecnost, tedy nezastupitelnd je i pro ni. Kvantitativni
a kvalitativni slozky hydrocyklu jsou velmi slozitymi
procesy v dlouhodobém rezimu. Jejich zakonitosti se
¢lovek snazi poznat, aby je mohl vyuzit ke své spotrebé,
ale také proto, aby vlivy svého hospodaieni dokazal
korigovat. Jestlize s prokazatelné¢ rostouci teplotou
vzduchu roste ¢etnost vlahového deficitu, je logicke, ze
se hovofi o velmi zavazném problému, a to vysusovani
Ceské krajiny. Zde je nutné zduraznit, Ze ani v oblasti
védeckého vyzkumu neni jednoznac¢ny pohled. Pfi¢inu
vysuSovani nasi krajiny nejcastéji vyjadiujeme jednak
hypotézou o dopadu zvySovani teploty vzduchu
anasledné evapotranspiraci. Jejim zvySenim se
z daného objemu srazek infiltruji do pidy mensi objemy
vody, tedy je méné vody podzemni, dochazi ke snizeni
az zaniku pramend. Uvadéna je téz druha hypotéza, ze
pri¢inou vysusovani jsou zasahy cloveka do krajinnych
procest, tedy zmeéna rostlinného pokryvu, ale také
zpusobem hospodafeni zvlasté na zemédélské pude.
Nejcastéji hovoiime o Sesti tendencich, kterymi je
vysusovani dano. Jde o zvySovani vyparu zvodni
hladiny, a tim snizovani jeji dostupnosti. Dale jde
o zrychleni odtoku vody za pfivalovych srazek, a tim
snizeni procenta vody vsakujici do pudy a snizeni
hladiny podzemni vody. Analyzujeme v tomto sméru
vliv bezorebné technologie, kdy se projevuje omezeni
infiltrace a snizeni zasobovani podzemni vody.
Hodnoceno je téz zalesiovani, vliv lesa na zvyseni
evapotranspirace. S tou je spojena dalsi tendence, a to
zvySovani  vynosu  plodin, tedy opét vyssi
evapotranspirace. Predmétem studia jsou také moktady.
Jak hypotézy, tak tendence je tfeba podrobné studovat,
urcit jejich podil na vysuSovani, coz je velmi narocné.
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Jejich podrobné poznani je vSak jedinym spravnym
smérem k racionalnimu feseni.

Abstract

Water is a limiting factor for the landscape in many
ways, for the life of the landscape, but it is also
irreplaceable for many other processes. Water in the
landscape is a source for society, i.e. it is irreplaceable
for it as well. The quantitative and qualitative
components of the hydrocycle are very complex
processes in the long-term regime. Man tries to get to
know their laws so that he can use them for his own
consumption, but also so that he can correct the effects
of his management. If the frequency of moisture deficit
increases with a demonstrably increasing air
temperature, it is logical that there is talk of a very
serious problem, namely the drying landscape. It must
be emphasized here that even in the field of scientific
research there is no unequivocal view. The cause of the
drying out of our landscape is most often expressed by a
hypothesis about the impact of increasing air
temperature and then by evapotranspiration. By
increasing it, smaller volumes of water infiltrate the soil
from a given volume of precipitation, i.e. there is less
underground water, the springs are reduced or even
disappear. A second hypothesis is also presented, that
the cause of drying is human intervention in landscape
processes, i.e. a change in plant cover, but also in the
way of management, especially on agricultural land. We
most often talk about six tendencies that cause drying. It
is about increasing evaporation from the water surface,
thereby reducing its availability. Furthermore, it is about
accelerating the outflow of water during torrential
rainfall, thereby reducing the percentage of water
seeping into the soil and lowering the groundwater level.


mailto:jaroslav.roznovsky@chmi.cz

We analyze the effect of no-till technology, which higher evapotranspiration again. Wetlands are also a

shows the reduction of groundwater supply. subject of study. Both hypotheses and tendencies need
Afforestation, the effect of the forest on increasing to be studied in detail, to determine their contribution to
evapotranspiration is also evaluated. Another tendency drying, which is very challenging.

is connected with it, namely increasing crop yields, i.e.
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Rozdily v teplotnich a srazkovych normalech za
roky 1961-1990 a 1991-2020 na stanici Troubsko

Differences in temperature and precipitation normals for the years
1961-1990 and 1991-2020 at the Troubsko station

Jaroslav Lang

Zemeédélsky vyzkum, spol. s r.0., Zahradni 1, 664 41 Troubsko, lang@vupt.cz

Abstrakt

Cilem prace bylo porovnat dva po sobé jdouci
dlouhodobé srazkové a teplotni normaly na lokalité
Troubsko. Jedna se o normaly vypoctené z let
1961-1990, které se pouzivaly do roku 2020 a o normaly
z let 1991-2020, které vstoupily v platnost v roce 2021.
Bylo zjisténo, ze hodnoty teplot jsou v novém
(soucasném) normalu zvySeny v kazdém meésici, nejvice
v Cervenci a srpnu, oba o 1,8 °C, dale potom v lednu
0 1,6 °C. Primérné se za cely rok zvysila normalova
teplota o 1,1 °C. Teplota vzduchu se zvySuje nejen ve
vegetacnich mésicich, ale i v mésicich vegeta¢niho
klidu. To v zeméd¢lské vyrobé pfinasi fadu problému.
Teplé podzimy a zimy zpusobuji prerdstani ozimych
plodin, které jsou timto nachylné na vymrzani a na
choroby. V teplejsich zimach nevymrzaji choroby ani
skadci, prezivaji jinak vymrzajici plevele. V oblastech
podobnych lokalité Troubsko a teplejsich chybi snéhova
pokryvka a orna pida zlstava v zimnich mésicich Casto
bez pokryvu. Dochazi tak ke snizovani albeda,
nadmérnému ohfevu pudy a k vyparu vody z ni.

Ve srazkovych normalech doslo jak k poklesu, tak
i k navySeni mnozstvi srazek ve srovnani s minulymi
mesicnimi normaly. V piipadé navyseni se jedna
o mésice unor, cervenec, zafi (s nejvyssim rozdilem
+11,9 mm) a fijen. V ostatnich mésicich jsou
v soucasnych normdlech hodnoty srazek niz$i, nez
v normalech ptedchozich, nejvétsi pokles je v mésici
listopadu a to o 9,5 mm. Niz§i mnozstvi srazek
v mésicich listopad az unor, jejichz dlouhodoby pokles
se odrazi pravé ve vypoéteném normalu, zplsobuje
absenci zimni vlahy dulezité pro vzchazeni a rist plodin
setych na jafe. Ve vegetaci, navic v kombinaci
s vysokymi teplotami, je takové sucho pro nékteré
plodiny znicujici. Mnozstvi srazek na jafe kleslo
v mesicich, kdy dochazi u vétSiny plodin
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k vegetativnimu rustu a tvorbé zelené hmoty. To se
odrazi na vynosech vsech plodin.

Abstract

The aim of the study was to compare two consecutive
long-term precipitation and temperature normals at
locality Troubsko. These are the normals calculated
from 1961-1990, which were used until 2020, and the
normals from 1991-2020, which came into force in
2021. It was found that the temperature values in the
new (current) normal are increased in every month,
most of all in July and August, both by 1.8 °C, followed
by 1.6 °C in January. On average over the whole year,
the normal temperature has increased by 1.1 °C. Air
temperature increases not only in the growing months
but also in the dormant months. This poses a number
of problems for agricultural production. Warm
autumns and winters cause overgrowth of winter crops,
which are susceptible to frost and disease. In warmer
winters, diseases and pests do not freeze out, but
otherwise freezing weeds survive. In areas similar to
Troubsko and warmer areas, there is no snow cover and
arable land is often left uncovered during the winter
months. This leads to a reduction in albedo, excessive
heating of the soil and evaporation of water from the
soil. There was both a decrease and an increase in
precipitation normals compared to past monthly
normals. In the case of the increase, the months are
February, July, September (with the highest difference
of +11.9 mm) and October. In the other months, the
precipitation values in the current normals are lower
than in the previous normals, with the largest decrease
in the month of November, by 9.5 mm. The lower
amount of precipitation in the months of November to
February, whose long-term decrease is reflected
precisely in the calculated normal, causes the absence
of winter moisture important for the emergence and
growth of crops sown in spring. In the growing season,
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combined with high temperatures, such drought is
devastating for some crops. Spring rainfall has
declined in the months when most crops experience
vegetative growth and green matter formation. This is
reflected in the yields of all crops.

Literatura:

Cesky hydrometeorologicky ustav: Mé¢si¢ni uhrny
srazek a primérna meésicni teplota vzduchu na stanici

Troubsko. Vnitini databaze méfeni ZV Troubsko.
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Pristroje pro méreni uhrnu srazek od historie po

soucasnost

Instruments for precipitation measurement from history to the present
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Abstrakt

Uhrn srazek patii mezi nejdilezitéjsi meteorologické
prvky. Ma zasadni vyznam pro tvorbu klimatologickych
charakteristik, je zdkladem vodni bilance a primarné
sledovanym prvkem v pifedpovédni a vystrazné sluzbé.
Meéteni srazek je dlouhodobé zatizeno mnoha nejistotami
a je mu proto vénovana soustavné nalezita pozornost.

Prvni méfeni srazek v Evropé se datuje k 17. stoleti.
Pravidelna, ale neuplna, méfeni srazek na prazské
klementinské hvézdarné byla zahdjena v roce 1752
(nepfetrzita fada od roku 1804), v Brné to bylo v roce 1803.
V roce 1817 M. A. David napsal némecky publikovany
prvni navod pro pozorovani polasi v Cechach uréeny
dobrovolnym pozorovatelim. Zasadni vliv pro vznik
meteorologickych stanic a méfeni srazek mély aktivity
instituci a  rlznych  spolkt, naptiklad prazské
Klementinum, Piirodozpytny spolek v Brng, Ustfedni tstav
pro meteorologii a zemsky magnetismus a jiné.
Hydrograficka komise pro kralovstvi ceské a jeji
hydrometrickd sekce byla pod vedenim F. J. Studnicky
zalozena roku 1875, o vyznamné rozsifeni méfeni srazek se
v té dobé zaslouzil v ramci budovani sité¢ lesnickych
srazkomeérnych stanic E. Purkyné.

Jiz vice nez 200 let dochazi k vyvoji srazkomeért a metodik
méfeni srazek. V Ceskych zemich dlouhodobé vyuzivany
manudlni srazkomér Metra 886 byl vyvinut podle
rakouského vzoru prof. Kostlivého. Od roku 1995 byla
zahéjena automatizace méfeni srazek nejprve klopnymi
srazkomery, které jsou postupné nahrazovany srazkomery
vahovymi. V odlehlych alesnatych oblastech jsou
testovany alternativni zplGsoby méfeni srazek. Tento
prispévek se snazi historii, standardy a vyvoj v méfeni
srazek u nas alespon orientacné piiblizit.

Abstract

The precipitation amount is one of the most important
meteorological elements. It is of fundamental
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importance for the creation of climatological
characteristics, it is the basis of the water balance and
the primarily monitored element in the forecasting and
warning service. Precipitation measurement has been
burdened with many uncertainties for a long time and is
therefore consistently given due attention.

The first measurement of precipitation in Europe dates
back to the 17th century. Regular but not complete
measurements of precipitation at Prague's Klementine
observatory began in 1752 (continuous series since
1804), in Brno in 1803. In 1817, M.A. David wrote the
first guide for observing the weather in Bohemia,
published in German, intended for volunteer observers.
The activities of institutions and various associations,
such as the Prague Klementinum, the Natural Research
Society in Brno, the Central Institute for Meteorology
and Earth Magnetism and others, had a fundamental
influence on the establishment of meteorological
stations and precipitation measurements. The
Hydrographic Commission for the Kingdom of the
Czech Republic and its hydrometric section were
founded in 1875 under the leadership of F. J. Studnicka.
E. Purkyné was responsible for the significant expansion
of precipitation measurement at that time as part of the
construction of a network of forest precipitation
measuring stations.

For more than 200 years, rain gauges and precipitation
measurements have been developed. The Metra 886
manual rain gauge, which has been used for a long time
in the Czech lands, was developed according to the
Austrian model of prof. Kostlivy. Since 1995, the
automation of rainfall measurement was started, first
with tipping bucket raingauges, which are gradually
being replaced by weighing raingauges. Alternative
methods of measuring precipitation are being tested in
remote and forested areas. This post tries to bring the
history, standards and development of precipitation
measurement in our country at least as a guide.



Narust plodu jabloni jako indikator vodniho stresu
pri pouziti kapkové zavlahy
Fruit growth of apple trees as an indicator of water stress when using

drip irrigation

Tomas Litschmann

AMET, Zizkovska 1230, 691 02 Velké Bilovice, amet@email.cz

Abstrakt

Kapkova zavlaha patii mezi zavlazovaci systémy,
unichz se piedpokladd uspora vody pfi zachovani
objemu produkce péstovanych plodin obdobné jako
ujinych zplsobu zavlahy. S ohledem na lokalni
dodavani vody do omezeného ptidniho objemu piimo ke
kofentim rostlin je nutno vénovat zvySenou pozornost
spravnému fizeni této zavlahy a ndvrhu zavlahového
detailu.

Prispévek analyzuje prabeh nartstu plodd jabloni
odridy Red Cap v prubéhu vegetacnich sezon 2022
a 2023 s ohledem na pribeh pocasi a dodavku zavlahové
vody. Zavlahovou hadici srozte¢i kapkovactu 1 m,
umisténou na draténce, byla dodavana voda do prostoru
prikmenného pasu. Vzdalenost jednotlivych stromti byla
rovnéz 1 m. Rizeni zavlahy probihalo ve dvou rezimech
— Casovém, podle uvazeni péstitele, a automatickém,
zalozeném na monitorovani pudni vlhkosti pod
kapkovatem. Pravidelné, piiblizné v tydennich
intervalech, byl méfen pti¢ny pramér 12-ti oznacenych
plodu v kazdé varianté, ktery byl nasledné pfeveden na
objem jednotlivych plodt a zpramérovan. V roce 2022
byla pomérné¢ bohata nasada plodii a bylo zjisténo, ze
i pii dostate¢né vlhkosti pidy v prostoru pod kapkovaci
doslo k poklesu narGstu objemti plodd v dusledku
vodniho stresu stromti po nékolikatydennim obdobi
s nedostatecnymi thrny ovzdusnych srazek. Ukazuje se,
ze pii rozteci kapkovact 1 m navlazeny objem zasahne
pouze malou ¢ast kofenového systému a nepomize ani
zvySena dodavka zavlahové vody. Jako jedno
z moznych feseni bylo v roce 2023 testovano pouziti
kapkovaci hadice s rozte¢i kapkovaci 0,5 m. V tomto
roce vSak byla pomérné slaba nasada plodu a ani pfes
vyskyt period sucha nebyly ziskany prukazné vysledky
potvrzujici vhodnost pouziti hadice s mensi rozteci
kapkovact.

Abstract

Drip irrigation is one of the irrigation systems that are
expected to save water while maintaining the production
volume of cultivated crops, similar to other irrigation
methods. With regard to the local supply of water to a
limited soil volume directly to the roots of plants, it is
necessary to pay increased attention to the correct
management of this irrigation and the design of the
irrigation detail.

The paper analyzes the progress of fruit growth of the
Red Cap variety during the growing seasons of 2022 and
2023 with regard to the course of the weather and the
supply of irrigation water. Water was supplied to the
area of the perpendicular belt with an irrigation hose
with a dropper spacing of 1 m, placed on the wire. The
distance between individual trees was also 1 m.
Irrigation control was carried out in two modes - timed,
at the grower's discretion, and automatic, based on
monitoring soil moisture under the dripper. Regularly,
at approximately weekly intervals, the transverse
diameter of 12 marked fruits in each variant was
measured, which was then converted to the volume of
individual fruits and averaged. In 2022, there was a
relatively rich set of fruits and it was found that even
with sufficient soil moisture in the area under the
drippers, there was a decrease in the growth of fruit
volumes due to water stress of the trees after a period of
several weeks with insufficient amounts of air
precipitation. It turns out that with a dripper spacing of
1 m, the moistened volume reaches only a small part of
the root system, and even an increased supply of
irrigation water does not help. As one of the possible
solutions, the use of a drip line with a dripper spacing of
0.5 m was tested in 2023. This year, however, there was
arelatively weak set of fruits, and despite the occurrence
of periods of drought, conclusive results were not
obtained confirming the suitability of using a drip line
with a smaller dripper spacing.
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IS RESTEP - Modul VODA

IS RESTEP — WATER module
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Abstrakt

Cilem pfispévku je predstaveni moznosti modulu
VODA vyvijeného vramci IS RESTEP v oblasti
hospodafeni s vodou vzemédélstvi a lesnictvi.
Moznosti modulu jsou prezentovany na prikladu
kvantifikace tii vybranych charakteristik: 1) vlahové
bilance vybranych zeméd¢lskych plodin (Duffkova et al.
2020), 2) spotteby vody v zivo€isné vyrobé a 3)
celkového odtoku vody z lesa. K urceni vlahové bilance
plodin jsou pouzita klimaticka data za dekadu
2011-2020 arelevantni ptdni data. Spotfeba vody
plodinami je stanovena podle metodiky FAO-56.
K vy¢isleni spotfeby vody v zivocisné vyrobé jsou
pouzita data o poctu zvifat v regionech, normativy
spotfeby vody zvifaty a odhady o zpusobech jejich
ustajeni. Celkovy odtok z lesa vychazi z klimatickych
dat a udaji o spotfebé vody dfevinami. Hodnoty
uvedenych charakteristik jsou vycisleny na urovni kraji
absolutné¢ i jako pramérné hodnoty pro srovnani.
Z vysledkd vyplyva, ze vlahova bilance zemédeélskych
plodin spoc¢tena podle nové metodiky je ve vSech krajich
zaporna. Deficit dosahuje 12-35 % dlouhodobého
prumeéru thrnu srazek za klimaticky normal 1991-2020.
Az 69 % (1,7 mil. ha) Gzemi trpi takovou mirou vodniho
stresu, ktery jiz mtze mit vliv na vynosy plodin. Naproti
tomu hodnoty celkového odtoku z lesnich ekosystémi
jsou ve vSech krajich pozitivni. Dochdzi v nich
k zadrzovani vody, ke zpomalovani jejiho pohybu
ak jeji akumulaci. Modul VODA se aktualné nachazi
vposledni fazi vyvoje, kterd pfinese rozsifeni
a tzpfesnéni. Tim dojde ke zpfesnéni informaci pro
podporu rozhodovani o umisténi a aplikaci vhodnych
opatfeni na zlepSeni hospodafeni s vodou v narodnim
i regionalnim méfitku.

Abstract

The aim of the contribution is to present the possibility
of the WATER module developed within IS RESTEP in
the field of water management in agriculture and
forestry. The possibilities of the module are presented
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on the example of the quantification of three selected
characteristics: 1) moisture balance of selected
agricultural crops (Duffkova et al. 2020), 2) water
consumption in animal production and 3) total water
runoff from the forest. Climatic data for the decade
2011-2020 and relevant soil data are used to determine
the moisture balance of crops. Crop water consumption
is determined according to the FAO-56 methodology.
Data on the number of animals in the regions, standards
for water consumption by animals and estimates on the
methods of housing them are used to quantify water
consumption in animal production. The total runoff
from the forest is based on climate data and data on
water consumption by woody plants. The values of the
mentioned characteristics are calculated at the regional
level both absolutely and as average values for
comparison. The results show that the moisture balance
of agricultural crops calculated according to the new
methodology is negative in all regions. The deficit
reaches 12-35% of the long-term average total
precipitation for the climate normal 1991-2020. Up to
69% (1.7 million ha) of the territory suffers from such
a degree of water stress that it can already affect crop
yields. In contrast, the values of total runoff from forest
ecosystems are positive in all regions. Water is retained
in them, its movement slows down and it accumulates.
The WATER module is currently in the final stage of
development, which will bring expansion and
refinement. This will refine the information to support
decision-making about the location and application of
appropriate measures to improve water management on
a national and regional scale.
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Abstrakt

Klimatické extrémy (piivalové desté, sucho, povodné
apod.) jsou v poslednich letech velmi Castym jevem.
Zasadné ovlivnuji specificky hydrologicky rezim piad
avitalitu luznich lest. Predeslé hydrotechnické
a meliora¢ni opatfeni (véetné¢ regulace koryta slepého
ramena feky Dyje) byly provedeny za Gcelem kontroly
kazdoroc¢nich povodni na dané lokalité. Nasledna
revitalizacni opatfeni, obnova mokfadi a integrované
planovani byly zameéteny na zamezeni poklesu hladiny
podzemnich vod. Cilem této studie bylo sledovat
dynamiku hladiny podzemni vody, klimatické
podminky a hydrofyzikalni vlastnosti pudy s ohledem
na probihajici klimatickou zménu. Vyzkumem,
probihajicim mezi lety 2019-2023, byly ziskany
fyzikalni a hydrofyzikalni parametry pidy a klimatické
udaje, které ptimo ovliviyji redistribuci vody v ptidnim
profilu. Pravidelny meésicni monitoring ukazal, Ze
nedostatek srazek, resp. jejich nerovnomérné rozlozeni
ma za nasledek pokles hladiny podzemni vody
s negativnim dopadem jak na ekosystém luzniho lesa,
tak na obyvatele. VSechny sledované parametry byly
statisticky vyhodnoceny jednofaktorovou analyzou
ANOVA (p=0,05). Vysledkem vyzkumu je podpofit
dlouhodoby monitoring v luznim lesu, ktery je dilezity
pro zajisténi funkénich revitalizacnich opatieni (napf.
umélé zaplavy), resp. pro uUpravu revitalizacnich
opatfeni tak, aby byla podzemni voda a cely ekosystém
luzniho lesa chranén. Déle je mozné ziskana data vyuzit
k matematickému modelovani hydrologického rezimu
pudy pfi riznych klimatickych scénatich. Matematické
modelovani nam  umozni  predikovat  zmény
v ekosystému a poskytne nezbytné informace k ptiprave
na klimatickou zménu.

Abstract

Climatic extremes such as heavy rains, droughts, floods,
etc. have been recently more common. These events
fundamentally affect floodplain forests' specific
hydrological regime, vitality, and productivity. The
previous land reclamation and hydro-technical measures
(including riverbed regulation and regulation of
meanders of the river Dyje) were carried out to control
annual floods in the study area. Subsequently,
revitalization measures were later aimed at wetland
restoration. The integrated planning was implementing
the measures of the prevention of groundwater table
decrease. The main objective of this study was to
monitor monthly groundwater level dynamics, soil
physical and hydro-physical properties, and climatic
data. The research was conducted during the period of
2019-2023. The collected data set was statistically
evaluated by a one-way ANOVA analysis (p=0.05).
Regular monitoring showed that the lack of precipitation
and their uneven redistribution resulted in groundwater
levels decreasing. The last had negative consequences
for forest productivity and municipals. The main result
of our research is to support the ongoing continuous
monitoring of soil parameters, climate, and groundwater
level, which is important for improving forest
management, revitalization measures (e.g., artificial
flooding). and preparing other models that are necessary
to prepare for climate change. In addition, the obtained
data can be used for mathematical modelling of the soil
hydrological regime under different climate scenarios.
Mathematical modelling will allow us to predict changes
in the ecosystem and provide the necessary information
to prepare for climate change.
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Abstrakt

V ramci feseni projektu Centrum Voda byl mimo jiné
fesen potencial pro budouci rozvoj zavlah v CR, coz
zahrnovalo 1 problematiku mozného navyseni odbéra
zavlahové vody pro predpovidany vyvoj klimatu. Jako
zdroj informaci byla poskytnuta databaze podnikt
Povodi, kterou ze zakona ¢. 254/2001 Sb. (Vodni
zakon), spravuje VUV TGM.

Poskytnuto k analyze bylo 2 733 evidovanych udaju
o zpoplatnénych odbérech vody v letech 2014-2021.
Prispévek popisuje stav databaze, velikosti zavlahovych
odbéri, nutnost postupnych tprav databaze i vysledky
z hlediska potencialu navyseni odbért zavlahové vody.
Provedend analyza byla vztazena ke 1112 vymezenym
Utvartim povrchovych vod. Byl stanoven podil odbérii
z povrchovych i podzemnich vod, velikosti zavlahovych
odbérai pro jednotlivé kategorie v CR (zemé&dglstvi,
golfova hiisté, lesni $kolky, apod.) stejné jako vyvoj
v jednotlivych, zejména suchych letech. Pro srovnani
prispévek také struéné popisuje i podminky odbéra
zavlahové vody ve vybranych Evropskych statech.
Vramci feSeni potencidlu zavlah vroce 2050 byly
zjiStovany téz podminky dostupnosti dat o plochach
zavlahovych systémi (Informacni systém meliorac¢nich
staveb, portdl SOWAC-GIS, VUMOP) a o kulturach
vymezenych v databazi LPIS jako potencialni moznost
stanoveni budoucich potieb zavlahové vody.

Abstract

As part of the Centre Water project solution, the
potential for the future development of irrigation in the
Czech Republic was addressed, among other things.
This also included the issue of a possible increase in
irrigation water withdrawals due to the predicted
development of the climate. The River basin database
was provided as a source of information, which by law

No. 254/2001 Coll (Water Law) administered by VUV
TGM.

About 2,733 records on charged water withdrawals in
the years 2014-2021 were provided for analysis. The
article describes the integrity of the database, the size of
irrigation withdrawals, the necessity of gradual
adjustments to the database as well as the results in terms
of the potential for increasing irrigation water
withdrawals. The performed analysis was related to
1112 defined UPOV (Surface Water Bodies). The
proportion and absolute value of surface and
underground water withdrawals and the volume of
irrigation withdrawals for individual categories in the
Czech Republic (agriculture, golf courses, forest
nurseries, etc.) was determined as well as development
in individual years especially dry. This article also
briefly describes the conditions of irrigation
withdrawals in selected European countries just for
comparison purpose. As part of the solution of irrigation
changes by 2050 the availability of the data on the areas
of irrigation systems were also determined (VUMOP
ISMS SOWAC-GIS database) and also crops defined in
the LPIS database as an option for determining future
irrigation water needs.
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Abstrakt

Soustava  piikopd, spolu svhodn€ navrzenymi
pohyblivymi stavitky, ma v procesu hospodaieni
svodou vzemédeélské a lesni krajin€é  svoji
nezastupitelnou  funkci. 'V pfipadé povodnovych
udalosti bude slouzit jako odvodnovaci opatfent,
suchych periodach bude soustava pomoci pohyblivych
stavitek regulovat volnou hladinu vody v ptfikopech
a zavlazovat krajinu.

Jedna se o integrovany piikopovy systém ,,odvodnéni —
zavlahy®, ktery pfispéje ke snizovani negativnich
dopadti povodni a sucha ve stavajici dynamice klimatu.

Matematicko-fyzikalni popis v procesu piikopového
odvodnéni a zavlah je zalozen na vhodné aplikaci
vybranych hydraulickych metod. Zavedeni urcitych
zjednodusujicich simulaci (Darcyho zakon, Dupuitovy
postulaty) umoznuje pouziti analytickych zpusoba
feSeni, kde se parametry problematiky promitaji ptimo
do parametrt vyslednych feseni. Tyto postupy vhodnym
zptsobem aproximuji skutecné proudéni vody v piipadé
odvodnéni a zavlah v krajiné.

V ptispévku je uveden navrh obnovy struzek z prostiedi
horskych luk v Jizerskych horach a piikopovy systém
navrzeny v luznich lesich povodi Moravy. Navrzené
soustavy byly provéfené vyzkumem v letech 2008—
2016.

Abstract

Surface drainage systems, with suitable projected
mobile gates, have in the process of water management
in the agricultural and forest landscape one’s own
irreplaceable function. In a case of flood events can
serve as drainage structures, during dry period by mobile
gates setting can control free water table in the ditches
and generate landscape irrigation.
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The issue is integrated surface drainage systems
“drainage — irrigation”, which can mitigate negative
impacts of floods and droughts in the present climate
dynamics.

Mathematic-physical description in the process of the
drainage and irrigation ditches, comes from appropriate
application of the selected hydraulic methods.
Introduction of the stated assumptions (Dacy’s Law,
Dupuit’s Assumptions) enable to use analytical methods
for final expressions. In those procedures the parameters
of the problems are projected directly to the parameters
for the final solutions. Those processes fittingly estimate
real water flow in the case of drainage and irrigation in
landscape.

In the contribution is introduced plan of reconstruction
of drains from the mountain’s meadow environment
from Jizera Mountains area and surface drainage
system, situated at the Morava alluvial forest. Both of
these systems were verified by research in 2008-2016.
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Abstrakt

Retence vody vpiadé se v poslednim desetileti,
ovlivnéném projevy zmény klimatu, stava stale vice
limitujici pro optimalni fungovani environmentalnich
a produkénich funkei pldy a zemédélské krajiny.
V ramci hospodareni na zemédé€lské pude tak nabyvaji
na vyznamu opatieni proti degradaci pidy. V souvislosti
s retenci vody v padé se jednd zejména o technogenni
zhutnéni ptidy, vodni i vétrnou erozi pudy, ztratu padni
organické hmoty a rozpad pldni struktury. Vyzkumny
ustav melioraci a ochrany pudy, v.v.i. se uvedenymi
tématy zabyva dlouhodobé. Ve svych aplikovanych
vystupech se soustfedi na zasady, které vyznamné
prispivaji  k trvale udrzitelnému hospodafeni na
zemédélskych padach. Dalsi vyznamnou oblasti je
feSeni stavu a funkci zavlahovych  soustav
a odvodnovacich systému. Potfeba zavlahovych soustav
nabyva na vyznamu, jejich vyuziti je vsak limitovano
dostupnosti vody pro zavlahy a technickym stavem
stavajicich zavlazovacich soustav. Jejich modernizace,
zalozena na poznatcich vyzkumu, nalezi k soucasnym
vyzvam pro oblast vyzkumu i praxe. Odvodinovaci
systémy, které byly vbyvalém Ceskoslovensku
budovany systematicky jiz od 30. let minulého stoleti
a v soucasné dob¢ se nachdzeji na 1.1 milionu hektart,
vykazuji viadé ptipadd technické problémy,
odpovidajici jejich stafi, urovné péce a predpokladané
zivotnosti. S nardstajicim suchem se stale vice dostava
do popfedi problematika ,likvidace™ téchto systémd,
tento tlak vSak nezfidka postrada odbornou argumentaci
¢i zadouci komplexni feSeni. Z 3etteni VUMOP
vyplyva, ze podil ,,zbytecnych* odvodiovacich systému
(at' uz z hlediska jejich soucasné funkénosti nebo ucelu
jejich realizace) dosahuje kolem 25%. Redent se nabizeji
predevsim pii adaptaci na rizné typy regulacni drendze,
ktera by se mohla realizovat na cca 30-40% systémd.
Eliminace funkce zbytnych nebo dokonce nezadoucich
odvodnovacich systémi muze byt dosazeno mnohem
Setrn€j$imi a levnéjSimi postupy, ve srovnani s jejich
nakladnou likvidaci. Tyto postupy jsou shrnuty

v metodikach VUMOP a dale se v propojeni s praxi
aktualizuji. Z pohledu zadrzovani vody v krajin¢ je
nutné uvést také moznosti ¢lovéka pracovat s pudou
a krajinou, ke kterym se fadi pozemkové upravy, véetné
budovani hydrickych prvkl v krajing€. Velkou ptilezitost
nabizi rekultivace po t€zbé nerostnych surovin,
v souCasné dobé piedevsim diskutovany zplsob
rekultivace  krajiny po  t€zbé hnédého  uhli
v severoceském regionu.

Abstract

Soil water retention is becoming more and more limiting
for optimal functioning of the environmental and
productive functions of soils and agricultural landscapes
in the last decade, influenced by the effects of climate
change. Measures aimed at eliminating soil degradation
are therefore becoming increasingly important in the
context of agricultural land management. In relation to
water retention in soil, these include especially
technogenic soil compaction, water and wind erosion,
loss of soil organic matter and the breakdown of soil
structure. The Research Institute for Soil and Water
Conservation (RISWC) has been focusing on these
topics for a long time. Its applied outputs focus on
principles that significantly contribute towards
sustainable management of agricultural soils. Another
important area of interest is addressing the condition and
functions of irrigation and drainage systems. The need
for irrigation systems is becoming increasingly
important, but their use is limited by the availability of
water for irrigation and the technical condition of
existing irrigation systems. Their modernization, based
on research findings, is one of the current challenges for
research and practice. Drainage systems, which have
been systematically built in the former Czechoslovakia
since the 1930s and are currently located on 1.1 mil.
hectares, have in many cases technical issues
commensurate with their age, level of care and expected
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lifetime. With increasing drought, the issue of
“destruction” of these systems is becoming increasingly
important, however, this pressure often lacks
professional reasoning or the desired comprehensive
solutions. A survey conducted by the RISWC shows that
the proportion of “unnecessary” drainage systems
(either in terms of their current functionality or the
purpose of their implementation) is approximately 25 %.
Solutions represent primarily adaptation to various types
of drainage controls, which could be implemented in
case of approximately 30 to 40 % of these systems.
Elimination of the function of redundant or even
unwanted drainage systems can be achieved by much
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more economical and cheaper methods, compared to
their costly disposal. These methods are summarized in
the RISWC procedures and are further updated based on
practical experience. From the perspective of water
retention in landscape, it is also necessary to mention the
possibilities for humans to work with soil and landscape,
which include land management, including the
construction of hydric features in landscape.
Reclamation after mineral extraction provides a great
opportunity, especially the currently discussed method
of landscape reclamation after lignite mining in the
North Bohemian region
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Abstrakt

V poslednich letech zazivame i ve stiedni Evropé teplé
zimy snizkym vyskytem srazek. Holomrazy na
porostech obilnin se saturovanym vernaliza¢nim
pozadavkem a vystavenych vyssi teploté a suchu by
mohly vést k vysokym Skodam. Splnéni vernalizacniho
pozadavku u 0zimé pSenice je spojené s aktivaci exprese
vernaliza¢niho genu VRN-1 a vede zaroven ke sniZeni
exprese genti spojenych s indukci zvySené odolnosti
vici nizkym teplotam (Vitamvas and Prasil, 2008).
Cilem prace bylo charakterizovat reakci rlizné
vernalizovanych rostlin (4 °C, 8 h fotoperioda)
péstovanych pod riiznou zalivkou (70 % vs. 35 % ptdni
vodni kapacity) v regulovaném prostiedi.
V experimentu byly vyuzity téméf isogenni linie (NIL)
ozimé pSenice Norstar, jarni pSenice Manitou
s vyménénym lokusem VRN-AL, tzv. ,,Spring Norstar*
a,,Winter Manitou“ (Limin and Fowler, 2002).
Vysledky byly ziskany pomoci fyziologickych
charakteristik  spojenych s  vodnim  rezimem
a fotosyntézou a stanovenim urovn¢ akumulace
dehydrinti. Odtuzeni (18 °C, 8 h fotoperioda, 7 dni)
probihajici pred a po splnéni vernalizacniho pozadavku
(3. a 8. tydnid na 4 °C) zptsobilo znacny pokles
odolnosti rostlin vi¢i mrazu a to vobou rezimech
zalévani. Sucho zpisobilo pomalejsi vyvoj rostlin
a niz§i nartst biomasy a zaroven 1 vyssi mrazuvzdornost
testovanych genotypu.

Prace byla podpotfena projekty RO0423, QK1910269
a QK22010293.

Abstract

In recent years, we have experienced warm winters with
low precipitation in Central Europe. Deep frost on cereal
crops with fully saturated vernalization requirement and
exposed to a higher temperature and drought could
cause high damage. The fulfilment of the vernalization

requirement in winter wheat is associated with the
activation of the expression of the vernalization gene
VRN-1 and leads to a decrease in the expression of
genes associated with the induction of increased
tolerance to low temperatures ((Vitamvas and Prasil,
2008). The aim of the study was characterization the
response of differently vernalized plants (4 °C, 8 h
photoperiod) grown under different watering (70 % vs.
30 % soil water capacity) under regulated environment.
In the study, near-isogenic lines (NILs) winter wheat
Norstar, spring wheat Manitou for the VRN-A1 locus;
i.e., “Spring Norstar” and “Winter Manitou” (Limin and
Fowler, 2002). Physiological traits connected with water
regime and photosynthesis and relative dehydrin
accumulation were obtained. Deacclimation (18 °C, 8 h
photoperiod, 7 days) done before and after saturation of
vernalization requirement (i.e., 3th and 8th weeks under
4 °C) revealed a high decrease of frost tolerance of
plants cultivated under both water regimes. Drought
caused slower plant development and lower biomass
growth but higher frost tolerance in tested cold-
acclimated genotypes.

The work was supported by projects RO0423,
QK1910269 and QK22010293.
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