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doc. Ing. Petra Simova, Ph.D. KAGUP [Indikdatory distribuce a diverzity ptak( zaloZzené na datech délkového prizkumu Zemé
., 3 Indikatory distribuce a diverzity ptak( v rdznych méritkach zaloZzené na datech dalkového prizkumu Zemé. - Indices based on Earth

doc. Ing. Petra Simova, Ph.D. KAGUP . o . . . L .
observation data as indicators of avian diversity and distribution at multiple scales.
Potencial databazi o vyskytu druhl pro modelovani distribuce a diverzity suchozemskych obratlovcl s vyuzitim dat dalkového prizkumu

doc. Ing. Petra Simova, Ph.D. KAGUP [Zemé. - The potential of species occurrence databases for modelling of distribution and diversity of terrestrial vertebrates using Earth
observation data.

Mgr. Jan Kropacek, Ph.D. KAGUP [Vyvoj metod pro monitorovani kryosféry prostiednictvim mikrovinnych a optickych druzicovych systému
RozloZeni snéhové pokryvky, objemové zmény ledovci a dalsi procesy v kryosfére jsou citlivym identifikditorem zmén podnebi. DruZicova data poskytuji synopticky regionalni prehled téchto
procesu v pravidelném ¢asovém intervalu. Procesy zmén kryosféry vedou ke zvysené expozici vii¢i geo-hazardiim, jako jsou napfiklad priivaly pro-glaciélnich a supra-glacialnich jezer. Cilem prace
bude vyhodnotit potencial ¢asovych fad optickych a mikrovinnych dat pro monitorovéni rozlozeni snéhové pokryvky, narlstani ledovcovych jezer a dalSich procest v kryosfére jako napfriklad
tepelné zmény jezer a jejich zamrzani. Budou pouzita predevsim data nasnimand v ramci evropského programu Copernicus druzicemi Sentinel-1, Sentinel-2 a Sentinel-3.

Mgr. Jan Kropacek, Ph.D. KAGUP |Analyza svahovych proces( a erozni dynamiky v rozvojovych oblastech z historickych a modernich druzicovych dat
Svahové procesy a vodni eroze v rozvojovych oblastech svéta jsou vaznym problémem pro infrastrukturu a udrZitelné zemédélstvi v oblastech s velkym populacnim ristem. Pochopeni dynamiky
téchto procest je nezbytné pro volbu vhodnych ochrannych opatfeni. Analyzy dat dalkového prizkumu Zemé (DPZ) umoziiuje piesnou kvantifikaci predevsim sesuvl a strzové eroze. Tézisté
navrhovaného vyzkumu bude spodivat v prozkoumani potencialu kombinace historickych a soucasnych dat DPZ pro pochopeni dynamiky téchto jeva. Jako historicka data budou pouZity letecké
snimky, odtajnéné Spiondzni druzicové snimky Corona, Hexagon a Gambit. Budou pouzity metody orto-rektifikace, rekonstrukce terénu ze stero-dat, multispektralni analyza a detekce liniovych
prvkd.

Mgr. Jan Kropacek, Ph.D. KAGUP [Dalkovy prizkum pro sledovani ucinku opatfeni pro zadrZeni vody v krajiné
ZadrZovani vody v krajiné je jednou z priorit v rdmci boje s nasledky sucha. Dalkovy prizkum ma velky potencial pro monitorovani Géinnosti riznych opatreni v krajiné vedoucich k zadrZzovani
vody. Termalni data jsou citlivda na mnozstvi vihkosti, pfedevsim rozdil dennich a nocnich dat pro dané lokality. Opticka data jsou citlivd na mnoZstvi vegetace a indikuji tak pritomnost padni
vlhkosti. Opatfenimi rozumime napfiklad odstranéni podzemni drenaze, zména zpUsobu hospodareni nebo aplikace biocharu. Prace bude zamérena na posouzeni potencialu dat UAV a
druZicovych dat pro zjistovani G¢innosti opatfeni. Pofizeni a zpracovani dat bude provadéno ¢asteéné v ramci projektu SWAMP. Nékteré lokality budou shodné s lokalitami definovanych
v projektu SWAMP.

Ing. Vitézslav Moudry, Ph.D. KAGUP [Analyza kvality digitalnich elevacnich model( a faktor( ovliviiujicich jejich presnost
Digitalni eleva¢ni modely (DEM) jsou ddleZitym zdrojem informaci pro nepfeberné mnozstvi environmentélnich a ekologickych analyz. Diky neustalému rozvoji metod sbéru dat pro tvorbu DEM
dochazi v soucasnosti k vzniku novych datovych sad. V globalnim méfitku je to napfiklad TanDEM-X DEM. V lokdlnich méfitcich pak zejména DEM vzniklé z dat laserového skenovani nebo
fotogrammetricky. Zasadnim krokem je validace pfesnosti téchto model(, kterd je duleZita nejen pro predstavu o jejich mozném vyufziti, ale i pro pfipadné zpresnéni téchto modell. Cilem prace
bude vyhodnotit presnost globalnich a lokalnich DEM a prozkoumat parametry (napf. charakter terénu nebo vegetacniho pokryvu), které maji na pfesnost zdsadni vliv. Predmétem zajmu budou
predevsim globaini modely TANDEM-X a SRTM a lokdIni modely z dat leteckého laserového skenovani a fotogrammetrickych metod.

Mgr. Jana Miillerov3, Ph.D. KAGUP [Spatio-temporal dynamics of plant invasions - remote sensing and GIS approach

prof. Ing. arch. Karel Maier, CSc. KAGUP [Informaéni podpora prostorového planovani

Ing. Lenka Wimmerova, MSc., PhD. KAE Environmentalné pfiznivé technologie zpracovani odpadni biomasy

Ing. Lenka Wimmerova, MSc., PhD. KAE Life cycle assessment of photovoltaic pannels

doc. Ing. Kristina Janeckova, Ph.D. KBUK |Ochrana a regenerace historickych krajinnych struktur v souc¢asné venkovské krajiné

Disertacni prace bude zamérena na studium historickych krajinnych struktur, které vznikaly v rdmci tradi¢nich hospodarskych systému (napf. dehesa, bocage, sylvopastordlni systémy, historické
pluZiny), na jejich funkci a hodnoty v dnesni krajiné a na moznosti jejich ochrany a regenerace v ramci soucasnych krajinnych konceptd.




Ing. Markéta Hendrychova, Ph.D. KBUK |Zmény v téZzebnich krajinach a potencidl rekultivovaného Uzemi pfi transformaci uhelnych regiond
Cilem disertacni prace bude zhodnoceni zejména krajinnych zmén, ke kterym dochazelo v disledku dlouhodobé povrchové tézby uhli, ale predevsim posouzeni potencialu naslednych
rekultivacich v procesu transformace evropskych intenzivné vyuZivanych hnédouhelnych regionl pfi Gtlumy tézby a po ukonceni dobyvani uhli, resp. pfi transformaci od uhelné ekonomiky k
alternativnim udrZitelnym systémdm, ke které by mélo v rdmci EU dojit jiZ po roce 2030.

prof. Ing. Petr Sklenicka, CSc. Mgr. Ondiej Simon, Ph.D. KBUK |Vyhodnoceni efektd a pfinosu revitalizaénich akci na vodnich ekosystémech v ramci konceptu ekologickych sluzeb
Disertacni prace bude vychazet z holistického konceptu ekosystémovych sluzeb a jeji konkrétni zaméreni proto muze byt jak vice technické, tak hydrologické, ekologické nebo sociologické. Cilem
bude na zékladé vlastniho sbéru dat zhodnotit pfinosy i nové pfileZitosti, které se otviraji realizovanim revitaliazaci potokl nebo fi¢nich Usekul. Prace se mlzZe zaméfit na technické revitalizace
useka Fiéni sité nebo na komplexni revitalizace fi¢nich systém0 v povodich chranénych tzemi. Doktorandka nebo doktorand bude soucasti tymu, ktery fesi projekt zaméreny na ochranu povodi s
vyskytem perlorodky fi¢ni na Malsi a Vitavé, proto mdzZeme nabidnout i mensi pracovni Uvazek. Jako bonus nabizime moznost sepsat prvni ¢lanek pro obhajobu disertace z dat pofizenych v
predchazejicich projektech tohoto tymu. Pfedpokladem je schopnost samostatné prace, ochota ucit se nové véci a peclivost pfi vyhodnocovani dat. Téma je nutné individualné upfesnit pred
podanim pfihlasky ke studiu.

prof. Ing. Petr Sklenicka, CSc. Ing. Blanka Kottov3, Ph.D. KBUK |Principy vyvoje stfedovéké pluziny
Razovitost ¢eské krajiny neni jen vyslednici estetickych hodnot krajinafskych navrhd, ale tvorivého Zivota stovek generaci nasich predkl v konkrétnich pfirodnich, kulturné historickych a
socidlnich podminkach. Prikladem krajinnych prvkd, které byly utvareny generacemi hospodard, jsou pluZiny. Tyto krajinné struktury odhaluji zplsob utvareni osad a jejich hospodarského zazemi|
predevsim v dobach stfedovéku. PrestoZe v obdobi stfredovéku obklopovaly tyto struktury vétSinu venkovskych sidel, dnes se v krajiné vyskytuji jen sporadicky. PluZiny, které odolaly zménam v
krajiné po mnoha staleti, vytvareji dnes ojedinélé formace, jez si bezesporu zasluhuji nasi pozornost a posléze i ochranu.

prof. Ing. Petr Sklenicka, CSc. Ing. Blanka Kottov3, Ph.D. KBUK |GIS technologie v procesu ochrany krajiny
Voda md dominantni vliv na celkovy charakter krajiny, rozmanitost ekosystém, vytvareni retencnich zén, akumulacénich zasob a je dlleZitym transportnim médiem v kolobéhu Zivotniho
prostiedi. Postupna ztrata hydroekologickych schopnosti krajiny kvili Spatnému hospodareni ¢lovéka v krajiné a postupujici klimatické zmény se na vodnim reZimu krajiny projevuji stale
Castéjsimi extrémy, a to povodnémi, vodni erozi plidy a suchem. Extrémy hydrologického reZimu na vodnich tocich zahrnuji periody sucha, na druhé strané povodriové situace, coZz znamena
problém nejen pro Ceskou republiku, ale i pro celou Evropu.

doc. PhDr. Ladislav Smejda, Ph.D. KEKO [Environmental legacy of archaeological sites

doc. PhDr. Ladislav Smejda, Ph.D. KEKO [Environmental impact of human burial

doc. Mgr. Lukas Trakal, Ph.D. KGEV [Aplikace biocharu v moduldrnim systému zelenych stfech a vertikalnich zahrad pro ucely efektivni spotieby predcisténych Sedych vod

doc. Mgr. Lukas Trakal, Ph.D. KGEV  [Efektivni vyuZiti biocharu na zemédélské pldé v souladu s pfipravovanou legislativou

doc. Mgr. Lukas Trakal, Ph.D. KGEV |Aplikace biocharu pro zvySeni retencni schopnosti zemédélskych ptd

Mgr. Martina Vitkova, Ph.D. KGEV [Transformace pevné faze v padach po pridavku stabilizacniho ¢inidla

prof. RNDr. Michael Komarek, Ph.D. KGEV  |VyuZiti nanoZeleza pro remediaci kontaminovanych pad




Program Ekologie

Ing. Markéta Zarybnicka, Ph.D. KAGUP [Potravni ekologie sykory konadry (Parus major) v urbannim prostredi

Mgr. Filip Harabis, Ph.D. KEKO |Atraktivni sinky u hmyzich populaci
U hmyzu je zndmo, Ze samicky pfi vybéru vhodného habitatu pro ovipozici (habitat selection) hodnoti jeho kvalitu podle riznych kritérii. Objevilo se vSak nékolik studii poukazujicich na
skuteénost, Ze tento milidny let provéreny zplsob nemusi fungovat v antropogenné pozménéném prostredi. Preference prostiedi, které ma vyrazné nizsi kvalitu (nedostatek zdroja, vyrazny
predacni tlak) nez nepozménéné prostiedi, mize vést k lokalni extinkci ¢i k dlouhodobému stradani téchto populaci. V takovém pfipadé se tyto habitaty nékdy oznacuji jako ,atraktivni sinky”.
Studii, které by se zabyvaly timto fenoménem u hmyzu, je prekvapivé malo. Otdzkou je: 1) zda se jedna skutecné o ojedinélé pfipady nebo zda selhava cely mechanismus vybéru; 2) které skupiny
druh jsou vice ohroZeny, resp. které vlastnosti je k tomu predurcuiji.

Ing. Jan Douda, Ph.D. KEKO [Vegetatni zmény a ochrana biodiverzity luznich lest podél regulovanych vodnich tok
LuZni lesy patfi mezi nejvyznamnéjsi biotopy ficnich ekosystéml, které byly do velké miry degradovany lidskou ¢innosti, ackoliv pIni mnoho vyznamnych funkci. Jako takové predstavuji skvély
modelovy systém pro hodnoceni zmén Fi¢nich ekosystéma v zavislosti na zménach hydrologického rezimu v disledku regulaci fek. Soucasti disertace bude i) syntéza stavajicich znalosti tykajicich
se degradace a revitalizace vegetace luZnich lesd temperatni zony s ohledem na regionalni specifika a ii) v experimentalni ¢asti zhodnoceni dlouhodobé dynamiky vegetace luznich lesd na
zakladé terénniho vyzkumu v ochranafsky nejvyznamnéjsich stfedoevropskych lokalitach. Hlavnim cilem disertace bude zvysit povédomi o vyznamu luznich lest pro uchovani biodiversity a
ekosystémovych funkci krajiny.

Mgr. Martina Janouskova Ph.D. KEKO  [Occurrence and benefits of mycorrhiza in arable soils
Pomoci biotestd bude stanovena infektivita AM hub v reprezentativné vybranych ornych pudach v CR a jejich potencial podporovat rist rostlin. Pomoci molekularnich metod bude také popsana
diverzita spole¢enstev AM hub ornych putd. Dale pak bude experimentalné fesena obecnéjsi otazka symbiotické ucinnosti spolecenstev AM hub ornych pld ve srovnani se spolecenstvy z méné
antropogenné ovlivnénvch travnich biotopl.

prof. Mgr. Bohumil Mandak, Ph.D. KEKO [Fylogeografie Fagus sylvatica (Phylogeography of Fagus sylvatica)

prof. Mgr. Bohumil Mandak, Ph.D. KEKO [Fylogeneze a biogeografie druhi Chenopodium album agg. (Phylogeny and biogeography of Chenopodium album agg.)

) ; Karyologie, variabilita ve velikosti genomu a cytogenetika diploidné-polyploidniho komplexu druhl Chenopodium album agg. (Karyology,

prof. Mgr. Bohumil Mandak, Ph.D. KEKO . o N . .
genome size variation and cytogenetics in diploid-polyploid complex of Chenopodium album)

prof. Mgr. Bohumil Mandak, Ph.D. KEKO [Fylogeografie stepnich druhd (Phylogeography of steppe species)

) ; Evoluce funkénich vlastnosti diploidné-polyploidni skupiny druh Chenopodium album (Functional traits evolution in diploid-polyploid

prof. Mgr. Bohumil Mandak, Ph.D. KEKO i
complex of Chenopodium album)

Mgr. Jana Miillerov3, Ph.D. KEKO [Mountain ecosystems - from local disturbances to global change

doc. RNDr. Petr Musil, Ph.D. KEKO [Ekologie hnizdnich populaci vodnich ptakl: vybér prostiedi a a populaéni dynamika

doc. RNDr. Petr Musil, Ph.D. KEKO  |Vliv trofickych podminek na distribuci, poCetnost a reprodukéni Uspésnost vodnich ptaka

doc. RNDr. Petr Musil, Ph.D. Mgr. Zuzana Musilova, Ph.D. KEKO [Efektivita ochrany mimohnizdnich populaci vodnich ptakd

prof. Dr. Ing. Vilém Pavli KEKO  [Zmény rostlinnych znak (plant traits) jako odpovéd na dlouhodobé obhospodarovani travnich ekosystému
Disertaéni prace by se méla tykat zpracovani a sbéru dat rostlinnych znakd (plant traits) na dlouhodobych experimentech v Ceské republice a zahrani¢i. V Ceské republice se jedna o
managementové experimenty (seceni, pastva, mulcovani) na travinnych porostech riizného vihkostniho gradientu (Jizerské hory — 7 experimentt) zaloZené v letech 1998-2000. Déle ma student
moznost zUcastnit se praci na dlouhodobych experimentech s hnojenim travnich porostd spolupracujicich organizaci (Rakousko, Némecko, UK). Pfedpoklada se pritomnost studenta v Liberci
v kolektivu 4 doktorand( (Laboratof pro studium agroekosystému je souéast Katedry ekologie), a zejména aktivni prace v terénu v pribéhu vegetacni sezény. V soucasné dobé se student ucastni
praci ve dvou mezinarodnich projektech: DiverGrass (https://divergrass.filel.wcms.tu-dresden.de/) a GrassGas (https://grassgas.fzp.czu.cz/en/).

doc. Mgr. Jan Ruzicka, Ph.D. KEKO [Phylogeny and taxonomy of selected groups of carrion beetles (Coleoptera: Silphidae: Silphinae)

This project will focus on integrative taxonomy and phylogeny of selected groups of necrophagous beetles, focusing on combination of larval and adult morphological characters (and eventually
employing also molecular characters). The selected taxa will be mostly from Palaearctic and Afrotropical Regions.




doc. Mgr. Jan Ruzicka, Ph.D. KEKO [Phylogeny and taxonomy of selected groups of small carrion beetles (Coleoptera: Leiodidae: Cholevinae)
This project will focus on taxonomy and phylogeny of selected genera or species groups of small carrion beetles (subtribe Catopina), using morphological characters of adults. Part of the studies
will also focus on biogeograph and distribution patterns of studied taxa, including ecological niche modelling.

doc. Ing. Jifi Vojar, Ph.D. KEKO |Efektivita opatfeni na ochranu obojzivelnik(
Soucasti vSech realizaci opatfeni v ochrané pfirody by méla byt analyza jejich efektivity. Ta se bohuzel nedéje Casto a pfip. fesi jen dil¢i opatfeni. V rdmci feSeného tématu by byla komplexné
feSena analyza efektivity opatfeni k ochrané obojZivelnikl v souvislosti s investi¢nimi zaméry, konkrétné: (i) analyza efektivity a financni narocnosti docasnych i trvalych bariér na silnicich
k ochrané migrujicich jedincd; (ii) na zakladé realizovanych opatieni (case studies) popsat komplexni postupy takovych opatfeni a jejich podminky; (iii) analyza ekologickych narokl obojzivelnikl
v souvislosti s kompenzaénimi opatfeni (tvorbou nahradnich biotop() a (iv) zohlednéni patogen( a infek¢nich nemoci v rdmci realizovanych opatfeni.

sy Distribution, population sizes, ecology and genetic structure of urban populations of fire salamander Salamandra salamandra in the Czech
doc. Ing. Jiti Vojar, Ph.D. KEKO

Republic

Within the proposed Ph.D. project, following main goals will be solved: (i) description of current distribution of salamander urban populations (mainly in Prague); (ii) estimation of population
sizes, sex ratios and population structures (selected populations) based on capture-mark-recapture techniques; (iii) assessment of genetic structure of studied populations including description
of possible gene flow and identification of population units and main barriers inhibiting connection of particular populations; (iv) study of ecological specifics of salamander urban populations
(e.g. wintering activity); (v) analysis of detection probability and determination of affecting factors; (vi) study locomotion abilities, home ranges and survival probability of individuals and (vii)
monitoring of the pathogen Batrachochytrium salamandrivorans within not only Prague’s salamander populations.




Program Krajinné inZenyrstvi (obor Environmentalni modelovani)

doc. Ing. Jakub Stibinger, CSc. KBUK |Drendzni systémy v urbanizovaném prostiedi — teoretické podklady a praktické aplikace

Vyzkum bude zaméren na zafizeni, ktera umozni zachycovéni a dal$i hospodareni (vsakovéni, zasobovéani vodou) se srazkovymi vodami v zastavénych oblastech. Bude tfeba definovat teoretické
podklady i vodohospodarské praktické aplikace na konkrétnich prikladech

doc. Ing. Jakub Stibinger, CSc. KBUK [Rizené (regulovatelné, viceuéelové) odvodriovani v krajiné pro ochranu vodniho rezimu

Jedna se o opatfeni pro odvedeni a zachycovani nadbyte¢né vody v krajiné, jenz by vedlo k jejimu dal$imu vyuZiti (napf. na jiném misté) v dobé sucha. Mze slouzit k tvorbé vodnich ploch,
mokradl ¢i malych vodnich nadrzi.

doc. Ing. Jakub Stibinger, CSc. KBUK  |Drenazni systémy v ochrané Zivotniho prostredi a drendzni retencni kapacita (DREC)

Drendzni systémy v ochrané Zivotniho prostfedi a drendzni retenéni kapacita (DREC) budou slouzit ke zmirfiovani povodniovych extrému a zaroven mohou vytvaret vhodné podminky pro
hospodareni s vodou v dobé déle trvajiciho sucha.

doc. Ing. Jakub Stibinger, CSc. Dr. Ing. et Ing. Miroslav Kravka KBUK |Modelovani efektu hydromelioracnich opatfeni na dostupnost vody v plidé s pouZitim laboratornich simulaci vihkostnich extrém?

Vlhkostni extrémy jsou nepfiznivé stavy v pidé, a to jak z pohledu produkce, tak také retence vody v krajiné. Standardni hydromelioraéni opatreni tyto extrémy koriguji. Cilem prace bude
vytvorit modely, pomoci kterych bude mozné urcit efekt melioracnich opatreni, a to na hlavnich ptdnich druzich. Model bude parametrizovan na zékladé dat z laboratornich simulaci.

doc. Mgr. Lukas Trakal, Ph.D. KGEV  [Simulace transportu vybranych kov(i v plidé po aplikaci biocharu pomoci reakéné-transportniho modelu HPx
Mgr. Martina Vitkova, Ph.D. KGEV  |VyuZiti kompozitnich sorbentd pro remediaci kontaminovanych pad — simulace rlznych podminek prostredi
prof. RNDr. Jifi Fryda, Dr. KGEV  [Co urcuje sloZeni uhlikovych izotopl schranek plz(?

prof. RNDr. Jifi Fryda, Dr. KGEV  [Tézké kovy v schrankach plzu jako indikator znecisténi

prof. RNDr. Jifi Fryda, Dr. KGEV [Heterogenity §13C v pribéhu silurskych izotopovych anomalii

prof. RNDr. Jifi Fryda, Dr. KGEV |[Mikromechanické a geochemické vlastnosti zubl konodontt

prof. RNDr. Jifi Fryda, Dr. KGEV [lzotopova frakcionace uhliku jako nastroj pro identifikaci pCO2 v atmosfére

prof. RNDr. Michael Komarek, Ph.D. KGEV [lzotopova frakcionace kadmia v plidnim prostredi - biogeochemicky pfistup

prof. RNDr. Michael Komarek, Ph.D. RNDr. Vaclava Havlova, Ph.D. KGEV  [Studium vlastnosti materiald na bazi jild pod vlivem environmentdlni a antropogenni zatéze

prof. RNDr. Michael Komarek, Ph.D. KGEV [lzotopova frakcionace zinku v pddnim prostiedi - biogeochemicky pfistup

prof. RNDr. Vladislav Chrastny, Ph.D. KGEV [lzotopova frakcionace kadmia v atmosfére - biogeochemicky pfistup

Creative analysis of arbitrary aspects of mathematical modeling of any types of processes in the environment, model development,
doc. Mgr. Marek Vach, Ph.D. KVHEM software creation

It may be a mathematical modeling of nonlinear processes with one independent variable (time) defined as a system of ordinary differential equations or transport processes of different types
described by partial differential equations.

doc. Ing. Martin Hanel, Ph.D. KVHEM [Assessing the effects of climate change adaptation measures at agricultural and forest sites




Faculty of Environmental Sciences, Czech University of Life Sciences Prague operates several experimental basins dedicated to monitoring, design and assessment of climate change adaptation
measures. Currently the most equipped site is small agricultural area (cca 5 km2) with detailed meteorological, hydrological, soil water and ground water monitoring. Several research topics can
be related to the dataset obtained at this experimental site ranging from analysis aimed at understanding the processes related to water resources dynamics in the catchment (such as
evapotranspiration, connection between soil, stream and ground water, options for water recycling, water quality modelling etc. The applicants should have some background in hydrology,
remote sensing data or computer science. Knowledge of R/Python, solid basis of statistics and/or proficiency with hydrological modeling are regarded assets.

doc. Ing. Martin Hanel, Ph.D. KVHEM [Understanding the anthropocentric water use
According to law, water use in the Czech Republic reaching certain level has to be reported. The available data cover the period 1979-present in monthly time step. Number of questions could
be addressed, for instance: does the water use relate to climate/hydrological drivers (such as temperature, stream flow)? How large is the uncertainty related to disaggregation of the reported
monthly water use data to daily scale? What (if any) information can be transferred to other countries? Are there any similar datasets allowing for similar studies? The applicants should have
some background in hydrology, remote sensing data or computer science. Knowledge of R/Python, solid basis of statistics and/or proficiency with hydrological modeling are regarded assets.

doc. Ing. Martin Hanel, Ph.D. KVHEM [Multi-scale calibration of hydological models
Typically the hydrological models are designed and calibrated to describe the hydrological process at one temporal/spatial scale. However, it is known, that although the model simulation may
appear appropriate at target scale, the skill at other scales could be substantially lower. The study is aimed at development of multi-scale hydrological model allowing for robust calibration
(possibly at ungauged/partly gauged basins) and disaggregation and aggregation. The applicants should have some background in hydrology, remote sensing data or computer science.
Knowledge of R/Python, solid basis of statistics and/or proficiency with hydrological modeling are regarded assets.

doc. Ing. Martin Hanel, Ph.D. KVHEM [From climate model ensembles to policy relevant climate change scenarios
Recently, large number of climate change simulations are available for Europe and other regions. Since the uncertainty in climate model projections is very large, especially for characteristics of
extremes, it is required to flatten the range of available projections to allow for making strategical decisions. The work will utilize the EURO-CORDEX data (or others) and ensemble reduction or
weighting strategies or alternatively will develop probabilistic scenarios. The applicants should have some background in hydrology, remote sensing data or computer science. Knowledge of
R/Python, solid basis of statistics and/or proficiency with hydrological modeling are regarded assets. For example: Mathematical modeling of the transport of passive admixtures from any
source (or sources) in the simulated flow field in the planetary boundary layer. Comparing the results for the Euler type model (part of Fluent Ansys), the Lagrange model and possibly the
Gaussian puff type model.

doc. Ing. Michal Kuraz, PhD. KVHEM [Mathematical modeling of rain-on-snow processes
Hydrodynamical processes in snowpack and frozen soil are recently described in terms of standard Richards equation. However, repetitive freezing/thawing processes result in significant
structural changes of the snowpack, which in turn affects snowpack hydraulics properties. The purpose of this proposed research is to combine theoretical results of hysteresis with
experimental results.

doc. Ing. Michal Kuraz, PhD. KVHEM [Experimental modeling of rain-on-snow processes
Hydrodynamical processes in snowpack and frozen soil are recently described in terms of standard Richards equation. However, repetitive freezing/thawing processes result in significant
structural changes of the snowpack, which in turn affects snowpack hydraulics properties. The purpose of this proposed research is to design experimental techniques, which will provide in-situ
data for validating theoretical models of hysteresis. This research will be conducted in a close cooperation with topic 1.

doc. Ing. Michal Kuraz, PhD. KVHEM [Mathematical modeling of phase changes in porous medium
Phase interactions, such as evaporation or freezing and melting are often neglected or oversimplified in leading codes modeling flow in porous medium under variably saturated medium. The
purpose of this proposed research is to enhance state-of-the-art mathematical modeling of coupled water and heat transport in porous medium with phase interactions by considering different
variants of energy balance equation and local-thermal-nonequilibrium approaches.

doc. Ing. Michal Kuraz, PhD. KVHEM [Mathematical modeling of erosion transport
Transport of erosion is closely related to a surface run-off. The surface run-off can be modelled with kinematic wave equation, which can be efficiently numerical integrated with our in-house
code DRULES. The purpose of this propose research is to search for a proper parametrization of the sediment transport equation with a relation to surface and vegetation cover. Validation of
results can be proceeded with remote sensing images.

doc. Ing. Michal Kuraz, PhD. KVHEM [Efficient numerical algorithms for solving large-scale Richards equation problems
With the recent advances both in computer hardware design and high performance computing methods it is now possible to solve large scale problems in hydrology, soil physics and
hydrogeology with an accurate deterministical approaches such as the Richards equation (governing equation for Darcian type flow in porous medium). The purpose of this proposed research is
to apply and enhance the HPC computational techniques such as domain decompositions, adaptive time integration methods, and hpFEM methods for solving selected large scale Richards
equation problems.

doc. Ing. Petr Maca, Ph.D. KVHEM [Forecasting of droughts




Medium and long term drought forecasting provides important information to mitigate negative impacts of drought events. This study is aimed on the development of drought forecasting
framework based on the use of various drought indicators, spatial hydro-meteorological information, hydrological modeling, data driven modeling tools, capable to make the drought forecast
on different temporal and spatial scales. The meteorological, hydrological and agricultural droughts will be considered. The applicants should have some background in hydrology, remote
sensing data or computer science. Knowledge of R/Python/other programming language, solid basis of statistics and/or proficiency with hydrological modeling are regarded assets.

doc. Ing. Petr Maca, Ph.D.

KVHEM

Long term average stream flow and the interannual variability of streamflow

The long term average stream flow, precipitation partitioning into streamflow and evapotranspiration on annual and longer time scale, the dependency on catchment characteristics, role of
vegetation cover on precipitation partitioning are expected to be analyzed using frameworks based on Budyko curve. The special emphases will be put on its role on improving hydrological
modeling over selected temporal and spatial scales. The applicants should have some background in hydrology, remote sensing data or computer science. Knowledge of R/Python/other
programming language, solid basis of statistics and/or proficiency with hydrological modeling are regarded assets.

prof. Ing. Pavel Pech, CSc.

KVHEM

Modelovani proudéni podzemnich vod




