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The topic of this presentation

With regard to future drinking water supply security, 
considerable pressures are expected in central and 
eastern Serbia, given the imminent increase in water 
demand and decrease in discharge (to a greater or 
lesser extent) of all rivers in the region. 

The topic of this presentation is an assessment of the 
decline in average annual and monthly river 
discharges during low-flow periods, and their 
correlation with derived temperature and precipitation 
data and trends. 

The presented results could be interesting, apart from 
Serbia and Southeast Europe, in some other parts of 
the world regarding the proposed methodology for 
the assessment of average temperature impact on 
average river discharge and precipitation. 



Temperature and precipitation trends in Serbia

All global (GCM) and regional climate models 
(RCM) predict an increase in temperature, and 
most also predict a decrease in precipitation in 
Serbia. However, only a few of these models offer 
spatial (within Serbia) and temporal (yearlong) 
distributions. Each prediction is sensitive to 
assumption uncertainties and calculation 
imperfections. They need to be examined and 
critically assessed. The quality of a prediction 
grows with increasing validation (for near future 
period) by recorded data and especially by trends.

Of course, we must distinguish long-term and 
observed trend for one fix period.
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Observed Temperature and Precipitation trends in Serbia

To assess past climate trends, 26 temperature and 34 precipitation stations were selected. 
The annual average temperature trend in Serbia was found to be about 0.6°C/100 years, 
while the annual average precipitation trend was slightly negative; the spatial distribution 
with trend adjustment is shown on this slide.

The period selected for 
analysis is from 1949 to 
2006. This period is 
convenient because it is 
relatively long (58 
years), data are 
available from numerous 
monitoring stations, and 
they exhibit a close 
similarity to estimated 
long-term temperature 
and precipitation trends, 
and particularly river 
discharge trends in 
Serbia. 



Observed Temperature and Precipitation trends in Serbia (1950 - 2004)



Observed Precipitation trends in different periods, 
with extreme, long-term not realistic spatial 

distribution



Temperature and precipitation monthly trends in Serbia

The distribution of certain monthly Temperature, and especially Precipitation trends (in most
number of analyzed RCM) are questionable :

1. The highest upward Temperature trends have always been predicted for the months of July,
August and September. As for July and August it’s not exactly, but also it’s not so far from the
observed trends, for September it’s quite different. This month, along with November and
December, was the only month with a distinct negative temperature trend (in the order of -
1.4°C/100 years).

2. The highest downward Precipitation trends was almost always predicted for the months of 
July, August and September (often in the order of -50%/100 years), which is inferior to the 
predicted annual trend, while the actual trends in July, August and September in Serbia were 
in the order of +10, +20 and +70%/100 years, respectively. September is at the same time 
the month with the highest and most consistent positive precipitation trend in all of Serbia. 

Table 1  Registered 1949-2006 trends by month and annual averages Type of 

station 
Station 

JAN FEB MAR APR MAY JUN JUL AUG
 
SEP

 
OCT NOV  DEC Aver 

Temperature 

(°C /100years)
 

Average of 

26 stations 
1.9 1.3 3.2 -0.1 1.7 1.1 1.1 0.8 -1.4 1.2 -1.9 -2.2 0.6 

Precipitation 

(% /100years) 

Average of 

34 stations 
-16.0 -21.7 -12.4 35.7 -43.7 -6.6 11.5 43.1 70.9 6.3 -41.4 -17.9 -0.3 

 



Temperature trend JAN FEB MAR APR MAY JUN JYL AUG SEP OCT NOV DEC Ann. av.

Average (°C/100 yrs) 1.9 1.3 3.2 -0.1 1.7 1.1 1.1 0.8 -1.4 1.2 -1.9 -2.2 0.6

Temperature monthly trends in Serbia



Temperature trend JAN FEB MAR APR MAY JUN JYL AUG SEP OCT NOV DEC Ann. av.

Average (°C/100 yrs) 1.9 1.3 3.2 -0.1 1.7 1.1 1.1 0.8 -1.4 1.2 -1.9 -2.2 0.6

Temperature monthly trends in Serbia



Precipitat. trend JAN FEB MAR APR MAY JUN JYL AUG SEP OCT NOV DEC Annual av.

Average (%/100 y) -16.0 -21.7 -12.4 35.7 -43.7 -6.6 11.5 43.1 70.9 6.3 -41.4 -17.9 -0.3

Precipitation monthly trends in Serbia



Precipitat. trend JAN FEB MAR APR MAY JUN JYL AUG SEP OCT NOV DEC Annual av.

Average (%/100 y) -16.0 -21.7 -12.4 35.7 -43.7 -6.6 11.5 43.1 70.9 6.3 -41.4 -17.9 -0.3

Precipitation monthly trends in Serbia



River discharge trends 
in Serbia

Serbia, especially its eastern part, 
experiences a downward river discharge 
trend (expressed as a percentage of the 
discharge per 100 years). However, 
contrary to climate parameters, it is 
difficult to spatially generalize because 
several factors affect these trends. The 
most important factors are :

1.The size of the river ,
2.The transfer of water, if any, between 
catchments upstream from a given 
hydrological station ,

3.The volume and the way of water used by 
man in a given C.A. ,

4.The presence or absence of river reservoir(s) 
in the C.A. ,

5.Any land use changes in the C.A. ,
6.Climate change (including differences 
associated with geographic locations within 
Serbia) .



Observed river discharge trends in Serbia in 
period 1949 - 2006

Promena srednje godisnjih protoka  -  sliv Jadra (profil 

Zavlaka) za period 1949-2006
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Promena srednje godisnjih protoka  -  sliv Jasenice 

(profil D.Satornja) za period 1949-2006

y = -0,0013x + 3,135

R2 = 0,0073
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Promena srednje godisnjih protoka  -  sliv Lugomira 

(profil Majur) za period 1949-2006

y = -0,0061x + 13,827

R2 = 0,0123
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Promena srednje godisnjih protoka  -  sliv Velike 

Morave (profil Varvarin) za period 1949-2006

y = -0,6843x + 1560,6

R2 = 0,0298
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Promena srednje godisnjih protoka  -  sliv Crnice (profil 

Paracin) za period 1949-2006

y = -0,0054x + 14,158

R2 = 0,0068
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Promena srednje godisnjih protoka  -  sliv Peka (profil 

Kusici) za period 1949-2006

y = -0,0386x + 85,264

R2 = 0,033
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Promena srednje godisnjih protoka  -  sliv Drine (profil 

Bajina Basta) za period 1949-2006

y = -1,0845x + 2478,5

R2 = 0,0666
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Promena srednje godisnjih protoka  -  sliv Moravice 

(profil Arilje) za period 1949-2006

y = -6E-05x + 10,765
R2 = 1E-07
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Promena srednje godisnjih protoka  -  sliv Zapadne 

Morave (profil Jasika) za period 1949-2006

y = -0,1704x + 443,2

R2 = 0,0082
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Promena srednje godisnjih protoka  -  sliv J. Morave 

(profil Aleksinac) za period 1949-2006

y = -0,4559x + 989,76

R2 = 0,0603
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Promena srednje godisnjih protoka  -  sliv Nisave 

(profil Nis) za period 1949-2006

y = -0,1861x + 396,99

R2 = 0,1051
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Promena srednje godisnjih protoka  -  sliv Timoka 

(profil Tamnic) za period 1949-2006

y = -0,1889x + 400,79

R2 = 0,0812
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Promena srednje godisnjih protoka  -  sliv Lima (profil 

Prijepolje) za period 1949-2006

y = -0,2605x + 592,98

R2 = 0,0627
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Promena srednje godisnjih protoka  -  sliv Studenice 

(profil Devici) za period 1949-2006

y = -0,0005x + 3,967

R2 = 0,0001
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Promena srednje godisnjih protoka  -  sliv Ibra (profil 

Raska) za period 1949-2006

y = -0,1801x + 397,02

R2 = 0,0476
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Promena srednje godisnjih protoka  -  sliv Toplice 

(profil Donja Selova) za period 1949-2006

y = -0,008x + 19,36

R2 = 0,0111
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Promena srednje godisnjih protoka  -  sliv Veternice 

(profil Leskovac) za period 1949-2006

y = -0,0231x + 49,734

R2 = 0,0583
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Promena srednje godisnjih protoka  -  sliv Belog 

Timoka (profil Knjazevac) za period 1949-2006

y = -0,0468x + 100,52

R2 = 0,0608
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A very approximate geographical 
distribution of the downward average annual 
river discharge trends for central and eastern 
Serbia is shown. It should be noted that 
within all river discharge trend isolines there 
are rivers and monitoring stations which often 
exhibit significant trend variations (both up 
and down), as a result of Factors 1, 3, 4 and 
especially 2. This figure was compiled based 
on the trends recorded at 18 selected river 
monitoring stations across Serbia, where 
Factors 3 and 4 were assessed as having an 
acceptable degree of impact, and where 
Factor 2 was either absent or negligible. 

Geographical distribution of the 
downward average annual river 
discharge trends for central and 

eastern Serbia



Observed river discharge monthly trends (low flow) 1949 – 2006 (%/100 yrs.)

River – monitoring station JYL AUG SEP

OCT Ann. av.

1 Дрина – Бајина Башта -44.4 -14.1 12.4 14.2 -32.5

2 Вел. Морава - Варварин -16.6 21 25 -4.9 -33

3 Јуж. Морава– Алексинац -43.9 18.6 -34.9 -23.6 -51.7

4 Западна Морава – Јасика -12 15.5 51.1 -0.5 -16

5 Нишава– Ниш -84.2 -1.1 -30.4 6 -64.3

6 Тимок – Тамнич -32.3 11.1 -20.9 -29.4 -69.1

7 Бели Тимок – Књажевац -121 -81.6 -56.5 -90.6 -58.4

8 Пек – Кусићи -50.6 -4.5 9.6 3.5 -43.5

9 Ветерница – Лесковац -29.1 30.2 142 29.1 -56.4

10 Топлица – Доња Селова 6.9 -23.8 -50.9 -119 -22.9

11 Црница – Параћин -29.3 -110 20.3 -21.1 -16.1

12 Ибар - Рашка -3.9 52.4 67.4 -42.8 -44.2

13 Лим - Пријепоље -97.1 -60.1 -6.4 -20.6 -33.5

14 Моравица - Aриље -59.8 -10.6 35.1 30.0 -0.1

15 Студеница - Девићи -17.9 -6.3 13.0 -28.1 -1.8

16 Лугомир - Мајур 110 55.7 35.8 -56.5 -33.8

17 Јасеница - Доња Шаторња 59.1 -47.5 23.2 -8.5 -20.2

18 Јадар - Завлака -16.0 21.4 100 -35.6 -63.4

Average -26.8 -7.4 18.6 -22.1 -36.7



What is to be expected in the future?
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What is to be expected in the future?

For each of the rivers, relative values of the following parameters were calculated :
� Average annual river discharge at a given monitoring site (Qav,year),
� Annual precipitation sum recorded at the reference rain gauge station (ΣPyear),
� Annual average temperature at the reference temperature recording station.

Relative values represent the number obtained by dividing a given data point with its 
average value for the entire series; the only exception is temperature where, instead of a 
quotient, the given value and the average value of the entire series are differentiated

Relevant data were grouped into categories depending on deviations of average 
annual temperatures: 

      Tav
year < -1.0 °C 

-1.0 °C  < Tav
year < -0.5 °C   

-0.5 °C  < Tav
year
 < 0.0 °C   

  0.0 °C  < Tav
year < 0.5 °C   

  0.5 °C  < Tav
year < 1.0 °C   

  1.0 °C  < Tav
year  

Average values were calculated for each class 

and the obtained points were used to construct 

a graph of the dependency between the 

deviation of the average annual temperature 

and the given quantity (Q av
year or ΣPyear). The 

graph shows the obtained linear trend and the 

coefficient of correlation (determination) R
2
, 

 

determination R2.



Relationships between Average Annual River discharges and 

Temperatures (rel. values) on 14 monitoring stations

River – monitoring station Coef.  R2

1 Дрина – Бај. Башта 0.95

2 Вел. Морава – Варварин 0.79

3 Јуж. Морава – Алексинац 0.79

4 Зап. Морава – Јасика 0.99

5 Нишава– Ниш 0.89

6 Јуж. Морава – Грделица 0.89

7 Тимок–Тамнич, 0.90

8 Бели Тимок – Књажевац 0.84

9 Пек – Кусићи 0.88

10 Расина – Бивоље 0.90

11 Ветерница – Лесковац 0.68

12 Топлица – Доња Селова 0.75

13 Црница – Параћин 0.98

14 Каменица – Пријевор 0.82

Average multi-annual river discharge as a function of 
temperature deviation from average for each river

Average multi-annual streamflow as a function of 

temperature deviation from average (river Drina,  

mon. site B.Basta)   (1949-2006)

y = -8.7588x + 8.6804

R2 = 0.9508
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Average multi-annual streamflow as a function of 

temperature deviation from average (river V.Morava,  

mon. site Varvarin)   (1949-2006)

y = -3.5377x + 3.5765

R2 = 0.7862
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Average multi-annual river discharge as a function of 
temperature deviation from average for each river

Prava zavisnosti srednjeg visegodisnjeg protoka (profil 

Aleksinac) od odstupanja temperature od prosecne  

(1949-2006) - Juzna Morava 

y = -2.6148x + 2.7046
R2 = 0.794
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Jasika) od odstupanja temperature od 

prosecne  (1949-2006) - Zapadna Morava 

y = -4.0432x + 4.0568
R2 = 0.9892
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Nis) od odstupanja temperature od prosecne  

(1949-2006) - Nisava 

y = -3.37x + 3.5196
R2 = 0.8912
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Grdelica) od odstupanja temperature od 

prosecne  (1949-2006) - Juzna Morava 

y = -2.8841x + 3.0021
R2 = 0.8882
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Average multi-annual river discharge as a function of 
temperature deviation from average for each river

Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Tamnic) od odstupanja temperature od 

prosecne  (1949-2006) - Timok 

y = -2.7268x + 2.7298
R2 = 0.8988
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Knjazevac) od odstupanja temperature od 

prosecne  (1949-2006) - Beli Timok 

y = -4.0152x + 4.0494
R2 = 0.8374
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Kusici) od odstupanja temperature od 

prosecne  (1949-2006) - Pek 

y = -3.7486x + 3.7799
R2 = 0.8834
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Prava zavisnosti srednjeg visegodisnjeg protoka (profil 

Bivolje) od odstupanja temperature od prosecne  (1949-

2006) - Rasina 

y = -4.9342x + 4.8813
R2 = 0.8953
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Average multi-annual river discharge as a function of 
temperature deviation from average for each river

Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Leskovac) od odstupanja temperature od 

prosecne  (1949-2006) - Veternica 

y = -4.2798x + 4.3063
R2 = 0.6839
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Donja Selova) od odstupanja temperature od 

prosecne  (1949-2006) - Toplica 

y = -4.2756x + 4.4645
R2 = 0.7483
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Paracin) od odstupanja temperature od 

prosecne  (1949-2006) - Crnica 

y = -4.7502x + 4.7462
R2 = 0.9778
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Prava zavisnosti srednjeg visegodisnjeg protoka 

(profil Prijevor) od odstupanja temperature od 

prosecne  (1949-2006) - Kamenica 

y = -3.6439x + 3.6681
R2 = 0.8157
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Average multi-annual river discharge (relative values) as a function of temperature 
deviation from average (1949-2006) – all 14 examples

Qav,y (-) Precipit. (-) Temperature (-)

1.34 1.11 -1.27
1.14 1.07 -0.72
1.04 1.01 -0.23
1.00 1.00 0.00
0.96 1.00 0.24
0.90 1.00 0.69
0.70 0.84 1.34

 Average multi-annual river discharge as a function of 

temperature deviation from average (1949-2006) - 14 

catchment areas

y = -4.2796x + 4.3371

R2 = 0.973
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Average multi-annual river discharge as a function of temperature 

deviation from average (1949-2006) - 14 catchment areas

y = -0.2274x + 1.0134

R2 = 0.973

y = -0.0659x3 + 0.0206x2 - 0.1358x + 1.0025

R2 = 0.9995
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Even though each of the 14 studied watersheds exhibits specific features, there is no 
dramatic difference between them (all show the expected trend of an average decline in 
stream flow with increasing temperature and vice-versa).  It is, therefore, fully justifiable to 
synthesize all relevant data into a single data series. 

This enlarges the data series by 58 
members, of each of the analyzed series, to 
more than 800, and decreases the effect of 
random, non-standard years, especially in 
classes which otherwise have few data 
points.



Average multi-annual river discharge (relative values) as a function of temperature 
deviation from average (1949-2006) – all 14 examples

Average multi-annual river discharge as a function of temperature 

deviation from average (1949-2006) - 14 catchment areas

y = -0.2274x + 1.0134

R2 = 0.973

y = -0.0659x3 + 0.0206x2 - 0.1358x + 1.0025

R2 = 0.9995
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If the average annual 
temperature were to increase by 
+2ºC, based on the correlations 
established to date between 
average annual river discharges 
and average annual 
temperatures, we could expect, 
on average, approximately -50%
less water in rivers whose 
catchment areas largely lie within 
Serbia.

Average relative river discharge and precipitation levels based on linear and 3
rd
 degree polynomial 

trends for different increases in average annual temperatures 

 ∆Tav ( °C )      → 0.5 1.0 1.5 2.0 

Linear trend 0.90 0.80 0.70 0.60 
Relative river discharge (Qrel) 

3
rd
 degree polynomial trend 0.93 0.83 0.66 0.39 

Linear trend 0.97 0.93 0.89 0.86 
Relative precipitation (Prel) 

3
rd
 degree polynomial trend 0.99 0.94 0.85 0.67 

 



Prikaz zastupljenosti (verovatnoce) razlike ostvarenih 

relativnih i racunskih relativnih protoka
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Distribution of differences between observed and 
calculated relative discharges

Methodology:

1. For all pairs of data relative T – relative Q (58 years x 14 hydrological and the nearest T
stations) we calculate relative annual discharge using formula:

Qav.yrs.rel,calc. = -0.2274 x ∆Tav.yrs. + 1.0134

(separately for years with + relative temperatures, and for - relative temperatures)

2. For all pairs of data we calculate difference: Qav.yrs.rel,observ. - Qav.yrs.rel,calc.

3. Then we group them in to the classes, count the number in each class and the resulting
graph is as follows:



Relationships between summary annual Precipitations and 

average annual Temperatures (rel. values) in Europe

Kopenhagen - relativan odnos godisnjih P i T (1874-2011)

y = 0.0293x + 0.9923
R2 = 0.4323
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Hamburg Fuhlsbuettel - relativan odnos godisnjih P i T (1891-

2011)
y = 0.0445x + 0.9966

R2 = 0.6213
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Bremen - relativan odnos godisnjih P i T (1890-2011)

y = -0.0638x + 0.9915
R2 = 0.5603

0.80

0.85

0.90

0.95

1.00

1.05

1.10

1.15

1.20

-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

∆T (°C)

P
re
l 
(-
)

 

Siedlce - relativan odnos godisnjih P i T (1966-2011)

y = 0.0272x + 0.9947
R2 = 0.3008
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Salzburg - relativan odnos godisnjih P i T (1901-2011)

y = -0.0131x + 0.9988
R2 = 0.1646

0.80

0.85

0.90

0.95

1.00

1.05

1.10

1.15

1.20

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

∆T (°C)

P
re
l 
(-
)

Praha  - Klementinum relativan odnos godisnjih P i T (1804-

1953) y = -0.0225x + 0.9824
R2 = 0.2007
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Hurbanovo - relativan odnos godisnjih P i T (1951-2011)

y = 0.0004x + 1.0031
R2 = 0.0003
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Oravska Lesna - relativan odnos godisnjih P i T (1951-2009)y = 0.0257x + 1.0032

R2 = 0.2358
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Madrid - relativan odnos godisnjih P i T (1920-2011)

y = -0.0718x + 1.0198
R2 = 0.7033
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Brindisi - relativan odnos godisnjih P i T (1951-2011)y = -0.073x + 1.0305
R2 = 0.2126
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Split - Marjan - relativan odnos godisnjih P i T (1948-2010)

y = -0.0621x + 1.0384
R2 = 0.2045
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Larissa - relativan odnos godisnjih P i T (1955-2011)

y = -0.0838x + 1.0134

R2 = 0.3569
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Relationships between summary annual Precipitations and 

average annual Temperatures (rel. values) in Europe

Rostock - Warnemunde - relativan odnos godisnjih P i T (1951-

2011)
y = 0.0101x + 1.0013

R2 = 0.0363
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Berlin - Tempelhof - relativan odnos godisnjih P i T (1874-

2011)

y = 0.0026x + 1.015
R2 = 0.0019
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Berlin - Dahlem - relativan odnos godisnjih P i T (1874-2011)

y = 0.0025x + 1.0187
R2 = 0.0017
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Leba - relativan odnos godisnjih P i T (1966-2011)

y = 0.0104x + 1.0136
R2 = 0.02
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Murska Sobota - Rakican - relativan odnos godisnjih P i T 

(1961-2011)

y = -0.0406x + 0.9934
R2 = 0.3560.80
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Poprad Tatry - relativan odnos godisnjih P i T (1951-2011)

y = -0.0003x + 1.0086
R2 = 0.0002
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Kosice - relativan odnos godisnjih P i T (1951-2011)

y = -0.0324x + 1.0083
R2 = 0.3999
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Arad - relativan odnos godisnjih P i T (1896-2011)

y = -0.0648x + 1.0023
R2 = 0.8435
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Barcelona - relativan odnos godisnjih P i T (1926-2011)

y = -0.0453x + 0.9945
R2 = 0.4448
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Osijek - relativan odnos godisnjih P i T (1899-2010)

y = -0.1661x + 1.0301
R2 = 0.8525
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Sarajevo - relativan odnos godisnjih P i T (1891-2011)

y = -0.0435x + 0.9961
R2 = 0.6157
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Corfu - relativan odnos godisnjih P i T (1955-2011)

y = -0.0242x + 1.0068
R2 = 0.2832
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Conclusions (related to Temperature and Precipitation in Serbia)

1. In Serbia, there is an upward temperature trend and a downward river discharge trend. 

2. A trend of some 0.6 °C/100 years was derived from 26 analyzed temperature stations. A 
greater trend was noted in mountainous areas and in the north of the country (even exceeding 
1°C/100 years). Southeastern Serbia exhibits the lowest trend (about 0°C/100 years). It is still 
unknown to what extent the trend includes a micro-location variation component. Claims of 
several regional climate models that the highest intra-annual temperature increase is to be 
expected during the summer have not been fully confirmed with observed trends. September 
(apart from November and December) is the only month in which a cooling trend has been 
recorded.

3. Based on 34 analyzed precipitation stations, the overall average trend in Serbia is slightly 
negative, but its geographic distribution varies. A distinct upward trend exists in the 
(south)western part of the country and a downward trend in the eastern part of the country. Most 
of Serbia (almost 90%) is in the + 10%/100 years range. Claims of several regional climate 
models that the greatest intra-annual reduction in precipitation is to be expected during the 
summer and early autumn are in total conflict with observed trends. The greatest precipitation 
increase trend has been recorded in August and specially September.



Conclusions (related to Hydrology in Serbia)

1. River discharge trends depend on a large number of factors. Climate change is one of these factors, 
which is present at all monitoring stations, but its significance varies (it is generally dominant in the eastern 
part of the country, but is often less significant or even minor elsewhere).

2. The recorded downward trend of average annual river discharges is about -30%/100 years.

3. Annual and monthly data were analyzed → flood trends were not studied.

4. Based on precipitation and temperature trend distributions, the greatest negative trend changes were 
noted in eastern Serbia. 

5. In general, there is a considerably lower trend (close to zero) during low-flow months (July through 
October), as a result of an upward temperature trend during these months, but also often due to the 
presence of a river reservoir upstream of a given monitoring station, which equalize annual flows (as 
expected, this trend varies considerably from station to station). However, this does not mean that such a 
trend will not appear (if temperature continues to rise), especially at stations where there are no upstream 
river reservoirs.

6. If the average annual temperature were to increase by 2ºC, based on the correlations established to date 
between average annual river discharges and average annual temperatures, we could expect, on average, 
approximately near 50% less water in rivers whose catchment areas largely lie within Serbia. 



Conclusions - for who these results could be interesting 
(apart from Serbia)

Who can perhaps benefit from the outcomes of this research?

Apart from Serbia, it is believed that the presented results will be of interest to the 
entire region of Southeast Europe. 

Further, the results indicate that an in-depth study of all observed data (above all 
temperature, precipitation and hydrological data) should be undertaken before a 
regional model is produced. 

Ultimately, the proposed methodology for the assessment of average temperature 
impact on average river discharge and precipitation could certainly be applied in many 
parts of the world, especially in regions where a long-term decreasing precipitation 
trend is recorded. It may also be used in other regions, but the results might not be as 
straightforward. 
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