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Popular Science Summary

Water temperature plays a crucial role in a nunadbdriological and chemical processes that occuiviers.

It is one of the main factors that determine batidiversity of aquatic ecosystems and the possibdf
economic and recreational development of riveresyst As climatic changes seem to be no longer a
guestion of the future, but empirically verifiedcfgalso in Poland) that affect the environmentaigdhe
problem of future thermal regime of rivers is gajtespecial importance.

Future climatic conditions of particular region afir planet may be projected by means of global and
regional atmospheric circulation models. Howevegét any insight into hydrological conditions, lirding
thermal regime of rivers, additional models areunefl. The aim of such models is to describe r@hati
between meteorological and hydrological variablgsat for future climatic conditions is not as talvas one
may wish to expect. As physically-based modelsiredarge number of data that are frequently urlaiobe
even for historical or present conditions, for pating streamwater temperature in case of clin@ténges
often much simpler empirical models are used. Thstrtrivial among such models, linear regressi@s, h
been applied to water temperature modeling for diesaHowever, it inappropriately describes relation
between air and stream temperatures, especiallyofdrand very hot periods. At the end of 1990-shktmi
and co-authors proposed and quite deeply justffieilarly simple but nonlinear model describingater
temperature relation. This model have a few pararseivhich require calibration and was introduced
specifically for weekly data, but its variants haxeen more or less successfully applied also famthip,
daily and even hourly data. Because the relatidwden stream temperature and its inducing factars,
only air temperature but also river flow or soladiation, are frequently not as trivial as assurbgd
Mohseni et al. model, in recent years a number ofendeveloped, even if still quite simple empirical
approaches have been tested, including artifieakral networks and stochastic transfer functioreeRtly

a few simplified physically-based models have bpewposed, that do not require much information on
various hydro-meteorological variables, and heneehmped to be suitable tools for stream tempezatur
projections in future climatic conditions — a goahmple of such model is air2stream, developedaiy |
and Switzerland.

In the present project streamwater temperatureelected Polish and, for comparison, foreign ca&tiim
are to be projected for future climatic conditidaysmeans of empirical models mentioned above. Abarm
of methodological features of such models will ddrassed and some novel methodologies proposed. Eve
if methodological details may be boring from reaslgroint of view, methodological part of the resdar
frequently play a crucial role in the final qualitf the results. In this project, according to doast
knowledge for the first time in hydrology a specifiethod called “dropout”, that aims at helpingfiarl
neural networks to avoid harmful behaviour knowrosasrfitting, will be used and a novel variant bfst
method is planned to be developed. Also a new madamodels proposed by Mohseni and co-authors wil
be proposed, to allow using additional informatifum streamwater temperature modeling, which was
missing in the original approach. As the basicieersf air2stream model uses Particle Swarm Opttion
method, that has been proposed during mid 1990'qarameter calibration, within the project a more
effective optimization method will be proposed.

Often in the research aiming at streamwater tenprergorojections for future climatic conditions iagle
hydrological model is used. In this project a numbemodels and its variants will be applied togegtito
this task. This enables both comparing their paréorce on historical data, and verifying the disarees
in the projected future stream temperatures olddyevarious methods.



