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The received manuscript of the doctoral thesis of Mgr. Blanka Gvożdikovń entitled
`Relationship among moistui.e flux anomalies, exti.eme precipitation, and floods in Central
Europe' is an extensive scientific work. The research focuses on large-scale precipitation and

flood events taking into account their extremibr expre`ssed by the area affected as well as the

magnitude of flood discharges or precipitation totals. The general aim of the study is to
examine the complexity of hydrometeorological extremes from their consequences, i.e. floods,

to circulation causes of heavy precipitation events and the possibiliv to improve extreme
precipitation forecasts using moisture flux anomalies as an additional forecasting tool. The

study pi-ovides in-deep analyses of the mentioned relationships for the area of Central Europe

defined by six main river basins: Rhine, Ems, Weser, Elbe, Oder, and Danube up to Bratislava.
The dissertation has a total of 101 pages of the text including five res~earch articles, four of

which have been already accepted and published in peer-i.eview scientific journals:
1)

Mtiller, M., Kaśpar, M., Valerianova, A., Crhova, L., Holtanova, E., Gvoźdikovń, 8.,
2015. Novel indices for the comparison of precipitation extremes and floods: an
example from the Czech territory. Hydrology and Earth System Sciences, 19, 46414652.https://doi.org/10.5194/hess-19-4641-2015.

2) Gvoźdikovń, 8., Mtiller, M., 2017. Evaluation of extensive floods in western/central
Europe.
Hydrology
and
Earth
System
Sciences,
21,
3715-3725.
https://doi.org/10.5194/hess-21-3715-2017.
3) Gvoźdikova, 8., Mtiller, M., Kaśpar, M., 2019. Spatial patterns and time distribution of
central European extreme precipitation events between 1961 and 2013. Intemational
Journal of Climatology, 39, 3282-3297. https://doi.org/10.1002/joc.6019.
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4) Gvożdikova, 8., Mtiller, M., 2021. Moisture fluxes conducive to central European
extreme
precipitation
events.
Atmospheric
Research,
248.
https://doi.org/10.1016/j.atmosres.2020.105182.

5) Gvoźdikova, 8., Miiller, M. Predictability of moisture flux anomalies indicating central
European extreme precipitation events. Submitted to Quarterly Journal of the Royal
Meteorological Society

The articles constitutes the main body of the thesis to begin from the methodology (Paper 1),
through the analyses of hydrometeorological events, i.e. extensive floods (Paper 2) and

extreme precipitation events (Paper 3) using proposed approach, towards the assessment of
their possible causes (Paper 4). In the final stage, resulting from conducted research, the
Author suggests the application field, i.e. improving precipitation forecasts (Paper 5). The

composition of the thesis ensures full integriq7 and the results presented in particular
papers/sections fulfill the objectives specified in the lntroductory chapter. Besides the main

body, the thesis consists of already mentioned lntroductory chapter describing also the

motivation and literature review as well as zooming in the structure of the study. The Author

confirms her insightful state-of-the-art knowledge emphasizing the importance of evaluated
study. The next chapter describes the area of the study, defined by six river catchments,
justified as the most appropriate to assess the areal extremity of the events and consistently
followed up by meteoi-ological analyses as well as the data sources. The thesis has been closed

by a chapter summing up and discussing the results in three main areas of interest, i.e. extreme
large-scale hydrometeorological events, their circulation causes and predictability and

concluding remarks. The manuscript is well-written and understandable; numerosity of the
results pi.esented intelligibly by multicomponent graphs and diagrams.

The methodology is clear, logically developed and consequently used. The proposed indices

have a broad environmental significance combining spatial extent and the intensity of the
events information. The use of different research methods and approaches required the
Candidate to have a broad knowledge and emphasizes hei. comprehensiveness of being the
hydroclimatologist (the analyses of both precipitation and hydrological extremes using
particular statistical competences) and also meteorologist (atmospheric processes, circulation
aspects and forecasting).
The subject of the dissertation itself attests to its unique significance for pi.actice; the achieved

results constitute an important contribution to the development within the fields of
hydroclimatology and hydrometeorology science.
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The research papers constitutive doctoral thesis present a high quality of the study what has

already been confirmed by publishing four of them in international high-ranked peerreviewed journals. It certificates Mgr. Blanka Gvoźdikova, the first author of four of the

papers, to be an outstanding young researcher. In my opinion, the PhD dissertation meets the
standards required for a doctoral degree and 1 do recommend Mgr. Blanka Gvożdikova to be
allowed to defend her thesis.

Besides the qualiv of the research a few aspects are still worth being discussed:

-

The methodology was developed and validated comprehensively, including the
relationship between precipitation and floods, foi. the territory of Czechia and further

introduced for Central Europe. Taking into account the applicability of the study
(environmental and social impacts) have you examined WEI/ FEl relations also for the

whole study area?
With a limited representativeness of rain gauges, especially in a complex terrain, and

areal/ spatial significance of conducted study has the Author considered incorporating
the information from remote sensing sources (satellite or especially radar data)?

Although the importance of Nf and high correlation with precipitation extremes does

not surprise it is always worth confirming using independent and objective methods.
According to them also the role of Wf was distinguished. What is the role of circulation
vs. 1ocal factors in the Rhine-Danube area?

The possibility to predict precipitation extremes using moisture flux anomalies seems
to be a step forwai-d. Have you considered to include also the climatological analyses

(WEI) as a tool to shape impact based warnings?

-

The Author stresses that regarding time-1imits she has not conducted long-term
analyses what is of coui.se fully justified. Nevertheless, in changing climate conditions,
i.e. the general increase of the amount of atmospheric water vapour as well as the
observed intensity of atmospheric processes the question of the possible increase in

water vapour transport and prec'ipitation extremiv arises. Could you please comment
on this with so-far experience.

Krakow, 8th March 2021
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