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Thaya river basin

13 419 kmĮ



https://www.esa.int/Applications/Observing_the_Earth/Fut

ureEO/SMOS/Earth_s_water_cycle

Global land water balance

Åprecipitation: 806ï864 mm/yr

Åevapotranspiration: 535ï544 mm/yr

Årunoff: 274ï329 mm/yr



Thaya river basin water balance (2001-2020)

Åprecipitation: 598 mm/yr

Åevapotranspiration: 485 mm/ yr

Årunoff: 89 (97) mm/yr

Precipitation (mm/yr)

Evapotranspiration (mm/yr)

Estimated as P-ET Observed RO

97 mm/yr 89 mm/yr



Actual evapotranspiration is a significant part of water balance, yet the most challenging  to measure

precipitation runoff evapotranspiration

?



Remote sensing actual evapotranspiration ïALEXI and DisALEXI

αHow much water loss is required to keep the soil and vegetation at the 
observed temperatures under given known radiative energy inputs?

Measurement of land surface temperature and solving surface energy balance

TRAD (ű),  fcTRAD (ű),  fc

Rsoil

Tc

Tac

Hs

Ts

Ra H = Hc + Hs 

Rx

Hc

Ta 

ABL

Ta 

ALEXI DisALEXI

5 km

30 m

T
w

o
-
S

o
u

rc
e

 M
o

d
e

l

TRAD,i(űi),  fc,i

i

Ra,i

Blending height

T
w

o
-S

o
u

rc
e

 M
o

d
e

l

Evapotranspiration (mm yr-1)



Remote sensing actual evapotranspiration ïALEXI and DisALEXI

2001                2002                 2003                2004                2005                2006                 2007                2008                2009                 2010

2011                2012                 2013                2014                2015                2016                 2017                2018                2019                 2020

Comparison of disaggregated ALEXI fluxes with eddy covariance



What are the trends in hydroclimate?



Climate change in the region

According to most of climate projections, temperature will increase while precipitation will remain 

similar in the Central Europe.
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Trends in Thaya river basin 1981-2020

Running trends (20yrs window)



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

1981-2020 2001-2020

MODIS



Trends in Thaya river basin 2001-2020

Budyko framework and trends

n=2.76



Trends in Thaya river basin 2001-2020

Overall cumulative water balance



How are the variables related?



Correlation analysis



Attribution analysis

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



Attribution analysis

Simple analytical framework relating runoff trends to trends 

in the main climatological variables 



Where to find more?

Freely available at:

https://doi.org/10.1016/j.ejrh.2023.101436

https://doi.org/10.1016/j.ejrh.2023.101436


Conclusions

ÅClimate change in Thaya river basin can be simplified into warming with stagnating 

precipitation.

ÅThis is characterized by increase in spring evapotranspiration but its decrease in 

summer ïaltitudinal gradient important.

ÅOverall runoff decreases ïaltitudinal gradient important.

ÅAdaptation measures are needed but complex evaluation is required first.



Distributed model MIKE SHE ïwork at the Thaya river basin


