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I  УМЕСТО ПРЕДГОВОРА 

 

 

...“Публикација аутора др Југослава Николића, “Верификација мо-

дела евапотранспирације – хидрогеолошка, хидролошка, географска и 

метеоролошка истраживања на примеру горњег слива Западне Мораве”, 

може се према свим релевантним критеријумима вредновати у категорију 

научних монографија, односно ИСТАКНУТЕ МОНОГРАФИЈЕ НАЦИОНАЛНОГ ЗНАЧАЈА, 

па и шире. Рукопис представља оригинални допринос науци и валидну 

подлогу за даљу примену нумеричког модела. Аутор верификује нумерички 

модел евапотранспирације кроз истраживања и примене у хетерогеним 

геолошким условима терена. Тиме је остварен значајан научни допринос за 

практичне примене нумеричког модела у одређивању интегралног испара-

вања воде на произвољном терену. 

Резултати истраживања које аутор излаже у овој монографији 

представљају квалитативну надоградњу, кроз вишегодишња истражива-

ња, раније започетог пројекта за који је аутор добио награду Привредне 

коморе Београда, као најбољи научни рад са практичним применама у 

привреди.    

У рукопису аутора др Југослава Николића, дају се истраживања 

везана за укупно испаравање воде у природним условима са аспекта 

геологије, хидрогеологије, метеорологије, хидрологије, географије, пољопри-

вреде и заштите животне средине, у циљу верификације развијеног 

ауторског модела кроз примену у хетерогеним геолошким условима.  

Кроз мултидисциплинарни приступ проблему евапотранспирације 

аутор укључује у истраживање утицај многобројних фактора: од утицаја 

различитих геолошких подлога до утицаја географских, геоморфолошких, 

метеоролошких, хидрогеолошких и хидролошких чинилаца. 

Атор врши верификацију развијеног нумеричког модела евапо-

транспирације кроз истраживања и примене на терене горњег слива 

западне Мораве. Истражује се утицај фактора терена на величину 

прорачуна испаравања. Анализирају се физичко-географски, хидролошки и 

климатски параметри горњег слива Западне Мораве и разматра утицај 

географског положаја, геоморфолошких карактеристика терена, хидро-

графски и хидролошки услови. Изучававају се климатске карактеристике  и 

вегетациони покривач у циљу реалније процене албеда. Анализирају се 

елементи геолошке грађе и основна хидрогеолошка својства стена и 

терена. На комплексан начин, уз уважавање утицаја орографије и 

динамике, анализирају се и падавине, као и процес укупног отицаја. На 



   

 

 
 

   

 

основу вишегодишњих низова измерених вредности протицаја и падавина 

врши се прорачун падавина и отицаја за слив. Методом водног биланса 

одређује се интегрално испаравање воде са изучаваног слива које се пореди 

са израчунатим испаравањем добијеним применом нумеричког модела и 

утврђује корекција прорачуна испаравања воде условљена утицајем 

фактора терена. Домен модела  дефинише се у односу на површину 

посматраног слива/сливног подручја”...  

 

  

                                                   Проф др Стеван Прохаска, научни саветник 

 Институт за водопривреду “Јарослав Черни” 
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14. SUMMARY 

 

 

The evapotranspiration is one of the most important processes of water 

circulation. The evapotranspiration, along with precipitation and total runoff, 

represents the basic element of the water balance, which is difficult to determine 

quantitatively.  

The accurate spatial determination of evapotranspiration has strategic 

importance for various scientific disciplines and practical applications, especially 

in waterpower engineering, agriculture, forestry, electrical industry, construction 

industry and tourism. This research represents an attempt for a more realistic 

perception of an evapotranspiration in heterogeneous geological conditions by 

the application of numerical model with solid physical base. The above described 

model represents good physically based tool for successful solving of various 

problems.   

The basic equation of the model was calibrated using the data obtained 

through lysimeter and meteorological measurement from experimental research. 

The application and verification of the model was conducted on the upper basin 

of the Zapadna Morava river. 

 Parameterization of geological influences of terrain on the water 

evaporation was performed by comparative analysis of spatial evaporation 

calculated by the model and the values obtained from the water balance method. 

Balancing takes into account the hydrogeological approach to terrain exploration 

and the analysis of the precipitation using the verified model. Hydrogeological 

research includes the analysis of physical-geographic, hydrological and 

climatological conditions of terrain as well as vegetative cover, 

geomorphological characteristics of terrain, elements of geological structure and 

hydrogeological attributes of rocks of the selected watershed area. The elements 

of the water balance were obtained from series of data and measurements, lasting 

several years, of precipitation and water flow on relevant locations from the 

model domain. 

The input values of certain physical variables at model application were 

obtained by existing measurements on available locations (meteorological 

stations). An output from evapotranspiration model are monthly values  in terms 

of quantity of the evapotranspiration in network points 1x 1 km. 

The model integrates energy and dynamic effects, and the effect of plant 

physiology, whereas specific influences of various foundation rocks are 
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parametric. The metodology of application, among other things, includes 

digitalized topography with spatial and time analysis of entry parameters 

obtained by existing measurements. The model domain is defined in relation to 

an area of the examined river basin. The model resolution with spatial step 

kmyxk 1  secures precise enough calculation of the evapotranspiration 

values in heterogeneous geophysical and geological conditions of natural 

environment, which conditions its spatial variability. 

In natural conditions of observed hydrogeological systems, the 

evapotranspiration can be significantly influenced by physical characteristics of 

terrain. The model does not explicitly include specific influences of various 

geological terrains. Due to the lack of lysimetric measurements, an empirical 

determination of terrain influences in the Zapadna Morava upper river basin was 

conducted through comparative application of the water balance. The balancing 

is conducted through hydrogeological approach, paying special attention to 

inflows/outflows of groundwater from basin to basin. Analyzing the 

evapotranspiration obtained by an application of the model and „referential“ 

values determined by the water balance method, enables corrections of the 

evapotranspiration according to the model.   

Major parameters determining the evapotranspiration process are 

modularly established and integrated into the model through its basic equation. 

The first step connotes updating the database from the domain of the grid-based 

analysis (Nikolić et al, 2005). For each unit field of 1 km
2,
 relevant information is 

updated and used as a matrix in model calculations. Input data were cartometric, 

or obtained by standard physical measurements of meteorological parameters at 

climate stations. 

Cartographic parameters are determined using geographic maps at scale 

1:25,000. For each field, 1x1km, from the model domain, coordinates of the left 

lower corner, maximum, minimum and mean land altitudes, slope and 

afforestation were used. The squares including river basin were divided into 

hundred smaller squares, 100x100m in size, for a precise calculation in the 

watershed border area. 

On the case example of the Zapadna Morava upper river basin, the 

evapotranspiration calculation model was used comparatively with the water 

balance method whose basic elements are precipitation, water evaporation and 

runoff. 

Comparative with the numerical model for study of the areal 

evapotranspiration in the Zapadna Morava upper catchment area, the method of 

water balance was used that accounts precipitation, evaporation and runoff. 

Perennial series of values for precipitation and flow at given river sections may 

be used, under certain condition, to determine with sufficient precision the 
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average water evaporation from the catchment area. The condition was a good 

precipitation analysis in addition to hydrogeological investigations (Nikolić et al, 

2007) for relative reliability of certain assumptions (e.g. exclusion of the likely 

groundwater inflow/outflow from one basin to another).  

For comparative analysis of the evapotranspiration by the water balance 

method, a dynamic precipitation analysis was made, which included the influence 

of orography and dynamics on precipitation quantities. A given value of 

precipitation, obtained by numerical analysis, was added to each elementary 

field. The dynamic precipitation analysis used three-dimensional non-hydrostatic 

numerical model FITNAH (Flow over Irregular Terrain with Natural and 

Anthropogenic Heat Sources). The model specifically solves the representation 

of orography influence on meteorological parameters (Frenzen еt al., 1987; 

Nikolić, 2002). The amount of precipitation is calculated by the mentioned 

method. 

The results of evapotranspiration calculation for the Zapadna Morava 

upper river basin prove that the applied model is a good tool for the estimation of 

the evapotranspiration. 

The average values of the evapotranspiration for the Zapadna Morava 

upper river basin according to the model are larger than the average value 

obtained by balancing, which is explained by geological factors of the terrain. 

The evapotranspiration determined by the model for the Zapadna Morava upper 

river basin comes closer to referential value, obtained by the method of water 

balance, when it is multiplied with the correction coefficient 0,91. The earlier 

research showed that this coefficient in natural conditions can be somewhere in 

the interval from 0,3 - 1,0, depending on the geological characteristics of the 

terrain, and presence and evolution of karst processes on the terrain (Nikolic J., 

2002). 

The research shows that, when analyzing precipitation, the orographic 

effects should be taken into consideration, which increase precipitation with 

height, along with dynamic effects that condition the size of this increase, as well 

as decrease of precipitation with the further increase in height, above some 

critical value. It appears that the problem is not simple and that the use of 

simplified relations for precipitation interpolation can lead to substantial mistakes 

in the estimation. The outcome is justification for the application of stated three-

dimensional non-hydrostatic numerical model as a better tool in the precipitation 

analysis in relation to classical interpolation methods. 

The described numerical model for determination of the 

evapotranspiration in heterogeneous geological conditions represents physically 

based tool for successful solution of numerous practical problems in different 

scientific disciplines. The primary advantage of the mentioned model is a good 
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physical foundation and simplicity in a practical application, that is to say 

implementation,  along with the use of common, available data, without 

excessive investments.    

The research has shown that, in addition to the primary meteorological 

and hydrological factors, the geology and hydrogeological conditions can 

substantially modify the water balance of an area. 
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