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Vapour Transport

Global land water balance

« precipitation: 806—-864 mm/yr

« evapotranspiration: 535-544 mm/yr
 runoff: 274-329 mm/yr
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https://www.esa.int/Applications/Observing_the_Earth/Fut
European Space Agency ureEO/SMOS/Earth_s_water_cycle



2001-2020

Thaya river basin water balance (2001-2020)
e precipitation: 598 mm/yr
« evapotranspiration: 485 mm/ yr
* runoff: 89 (97) mml/yr
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Actual evapotranspiration is a significant part of water balance, yet the most challenging to measure

precipitation runoff evapotranspiration




Remote sensing actual evapotranspiration — ALEXI and DisALEXI

Measurement of land surface temperature and solving surface energy balance

»How much water loss is required to keep the soil and vegetation at the

observed temperatures under given known radiative energy inputs? 2001-2020
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Remote sensing actual evapotranspiration — ALEXI and DisALEXI

@® Fluxtowers (eddy covariance)

Comparison of disaggregated ALEXI fluxes with eddy covariance BKR.—BIj KIE, N. spruce fores, 875 a1
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What are the trends in hydroclimate?



Climate change in the region
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According to most of climate projections, temperature will increase while precipitation will remain
similar in the Central Europe.



Trends in Thaya river basin 1981-2020

14 a) 1981-2020: +0.51°C per decade (p < 0.0001)
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Trends in Thaya river basin 1981-2020 and 2001-2020

1981-2020 2001-2020
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Trends in Thaya river basin 2001-2020

Budyko framework and trends
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Trends in Thaya river basin 2001-2020

Overall cumulative water balance
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How are the variables related?
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Attribution analysis

Simple analytical framework relating runoff trends to trends in the main climatological variables
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Attribution analysis

Simple analytical framework relating runoff trends to trends
in the main climatological variables
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Where to find more?

Journal of Hydrology: Regional Studies 48 (2023) 101436

Contents lists available at ScienceDirect

Journal of Hydrology: Regional Studies

journal homepage: www.elsevier.com/locate/ejrh

Attributing the drivers of runoff decline in the Thaya river basin™

Milan Fischer ®"*, Petr Pavlik 4", Adam Vizina “¢, Jana Bernsteinova?,

Juraj Parajka ¢, Martha Anderson, Jan Rehof *#, Jana Ivané&icova ", Petr Stépanek =",
Jan Balek ?, Christopher Hain, Pavel Tacheci/, Martin Hanel ¢, Petr Luke$?,

Monika Bldhovéa ®°, Jifi Dlabal ¢, Pavel Zahradni¢ek »", Petr Maca ¢, Jiirgen Komma ¢,
Nad’a Rapantova ¥, Song Feng', Petr Jandl", Evien Zeman?, Zdenék Zalud *°,

Giinter Bloschl ¢, Miroslav Trnka *°

Freely available at:
https://doi.org/10.1016/j.ejrh.2023.101436
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Conclusions

« Climate change in Thaya river basin can be simplified into warming with stagnating
precipitation.

» This is characterized by increase in spring evapotranspiration but its decrease in
summer — altitudinal gradient important.

« Overall runoff decreases — altitudinal gradient important.

« Adaptation measures are needed but complex evaluation is required first.



Distributed model MIKE SHE — work at the Thaya river basin
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Thank you for your attention!



