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HIDROLOSKIH MODELA
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Hidroloski modeli predstavljaju osnovu za racionalno upravljanje povrSinksim vodama na
odredenom slivnom podrucju. Koriste se za procenu bilansa povrSinksih voda, procenu rizika od
poplava, odredivanje slivnog podrucja, itd. Hidroloski modeli su stohastickog karaktera i kao takvi
mogu da simuliraju i prognoziraju odredene parametre, pri ¢emu se ne analiziraju uslovi u hidroloskoj
sredini. U sustini ovo znaci da su kod hidroloskih modela definisani funkcionalni odnosi izmedu ulaznih
i izlaznih parametara, §to se u ,,Python” programskom jeziku moze resiti kori§¢enjem razlicitih funkcija.
Programski jezik ,,Python” je otvorenog pristupa (open source), i besplatan je, zbog Cega je privukao
veliki broj korisnika. Za ovaj programski jezik razvijen je veliki broj standardnih modula koji
omogucavaju efikasan rad u mnogim oblastima. U hidrologiji najcesée se koriste razni ,,Python* paketi
koji su vezani za metematiku, statistiku itd. Generalno, do sada je razvijen veliki broj modela koji se
koriste u hidrologiji. Neki od hidroloskih modela su: ,,PyStream‘/ ,,STREAM-FHA", koji predstavlja
»Python* implementaciju ,,STREAM* hidroloskog modela ,,padavine-oticaj*, koji se moze koristiti za
procenu rizika od poplava; ,,Xantos®, predstavlja hidroloski model napisan u ,,Python“ programskom
jeziku, dizajniran da kvantifikuje i analizira globalnu dostupnost vode; ,,EXP-HYDRO®, predstavlja
hidroloski model sliva, koji simulira proticaj na dnevnom nivou, ulazni podaci su dnevne vrednosti
padavina, temperature vazduha i potencijalne evapotranspiracije; i ,,CATCHMOD* Siroko koris¢en
model za simulaciju oticanja padavina. Prednosti primene ,,Python“ programskog jezika u izradi
hidroloskih modela su mnogobrojne. S obzirom na to da je ,,open source®, gore pomenuti modeli (paketi)
su besplatni 1 dostupni Sirokom spektru korisnika. Takode, u zavisnosti od istraznog podrucja, ukoliko
je korisnik ovih modela upoznat sa ovim programskim jezikom, moguce je na jednostavan nacin izvrsiti
korekcije i dopune postojecih modela po potrebi. Jos jedna od prednosti je dostupnost ulaznih podataka.
Primera radi, ,,STREAM-FHA* model, koji se koristi za procenu rizika od poplava, kao ulazne podatke
koristi: padavine, temperaturu, digitalni elevacioni model (DEM), zemlji$ni pokriva¢ i molekularnu
vlaznost tla (waterholding capacity), od kojih je vecina javno dostupna, u zavisnosti od istraznog
podrugja. ,,Python* je kompatibilan sa ,,ArcGis“ i ,,QGIS* programima, te se na jednostavan nac¢in mogu
vizualizovati i1 prikazati izlazni rezultati modela. Takode, u vecini hidroloskih modela izradenih u
»Python* programskom jeziku, koriste se podloge koje predhodno mogu biti obradene u ,,GIS* softveru
— razlic¢iti vektorski fajlovi. ,,Python® se takode moze koristiti za optimizaciju raznih procesa, sortiranje
podataka u ulaznim fajlovima i obradu ulaznih fajlova, §to zna¢ajno moze olaksSati posao i usStedeti
dragoceno vreme.

Ovaj rad finansiran je po ,,Ugovoru o realizaciji i finansiranju naucnoistrazivackog rada NIO u 2022. godini‘, br. 451-03-
68/2022-14/200126.
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Hydrological modeling is a basis of efficient surface water management in a river basin. It serves
to assess the surface water balance and flood risk, delineate catchment areas, and the like. Hydrological
models are of a stochastic nature and, as such, they can be used to simulate and predict various
parameters, whereby the conditions prevailing in the hydrological environment are not analyzed. In
essence, this means that functional relationships between input and output parameters are defined.
Different functions can be used in the Python programming language to address this. Python is open-
source and free-of-charge, so it has attracted many users. Numerous standard modules have been
developed for this programming language, which facilitate work in many areas. In hydrology, the most
commonly used Python software packages are related to mathematics, statistics, and the like. In general,
many models used in hydrology have been developed to date, including PyStream/STREAM-FHA,
which is a Python implementation of the rainfall-runoff hydrological model “STREAM?” that can be
used to assess flood risks; then Xantos is a hydrological model developed in Python and designed to
quantify and analyze global water availability; EXP-HYDRO is a hydrological model of a river basin,
which simulates daily discharges (in general, input data include daily precipitation, air temperature and
potential evapotranspiration); and CATCHMOD is widely used to simulate rainfall-runoff. The Python
language offers numerous advantages to hydrological modeling. Given that it is open source, the above
models (software packages) are free of charge and readily available to a broad range of users. In addition,
depending on the field of study, if the user is familiar with the language, existing models can easily be
adjusted and added to, as needed. Availability of input data is another advantage. For example,
STREAM-FHA is applied to assess flood risks and it uses input data like precipitation, temperature,
digital elevation model, land cover and water-holding capacity, of which most are available to the public,
depending on the study area. Python is compatible with ArcGIS and QGIS software, so output data can
be easily visualized and displayed. Moreover, input data previously processed by GIS software (vector
files) are compatible with most hydrological models developed in Python. Python can also be used to
optimize various procedures and sort and process input file data, which facilitates work and saves
valuable time.

This paper has been financed by the ,,Contract on realisation and financing of scientific research of SRI
in 2022, Nr. 451-03-68/2022-14/ 200126
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