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Republic  Hydrometeorological  Service Republic  Hydrometeorological  Service 
of   Serbiaof   Serbia

HydrologicalHydrological Forecasting  DivisionForecasting  Division



Preparation of Hydrological  Preparation of Hydrological  
forecasts requires cooperation forecasts requires cooperation 
between hydrologists and between hydrologists and 
meteorologistsmeteorologists

For river which runs through  For river which runs through  
several countries, cooperation several countries, cooperation 
is maintained on international is maintained on international 
levellevel

Republic  Hydrometeorological  Service  Republic  Hydrometeorological  Service  
of   Serbia isof   Serbia is active  participantactive  participant in in flood  forecasting. flood  forecasting. 

Meteorological  and  hydrological  information,  forecasts  and Meteorological  and  hydrological  information,  forecasts  and 
warnings  against  hazardous  events  support  flood  protectionwarnings  against  hazardous  events  support  flood  protection and  and  

defense  actions.defense  actions.



Weather forecasting products (with emphasis on flood Weather forecasting products (with emphasis on flood 
forecasting)forecasting)

�� Observations:Observations:

-- satellite satellite 

-- radarradar

-- synoptic weather   synoptic weather   
surface charts of Europe, surface charts of Europe, 
Balkan and SerbiaBalkan and Serbia

-- Charts of standard Charts of standard 
pressure levels for pressure levels for 
EuropeEurope

�� Numerical weather Numerical weather 
prediction products:prediction products:

-- ECMWFECMWF

-- DWDDWD

-- ETAETA



Satellite observationsSatellite observations



Radar observationsRadar observations

RADAR  CENTERS  IN  SERBIARADAR  CENTERS  IN  SERBIA



�� ECMWFECMWF-- ReadingReading
�� DWD (DWD (DeutschenDeutschen WetterdienstWetterdienst))--Offenbach Offenbach 
�� EtaEta-- Belgrade Belgrade 

�� Products of Ensemble Prediction System:Products of Ensemble Prediction System:
EPS EPS grams,chartgrams,chartof EFI (Extreme Forecast Index) of  of EFI (Extreme Forecast Index) of  
precipitation and temperature and other.precipitation and temperature and other.

Numerical weather prediction productsNumerical weather prediction products



Network of hydrological 
stations for real time 
reporting in Serbia 

60 stations are located on 
major rivers

On 39  of these stations 
data are collected by the 
automatic acquisition 
(digital registering with 
the GSM connection).
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Hydrological methods 
and models  used in 
operational practice 

Propagation method

Method  of corespondent
discharge

MANS model

TANK model

Multiple linear correlation

Graphical coaxial Graphical coaxial 
correlation and Unit correlation and Unit 
hydrographhydrograph



For large rivers, forecasts are made for few days ahead For large rivers, forecasts are made for few days ahead 
applying models for water waves  propagation (flood applying models for water waves  propagation (flood 
routing).routing).

The Danube riverThe Danube river
� correspondent correspondent 

dischargedischarge

The Sava riverThe Sava river
� multiple linear multiple linear 

correlationcorrelation

The Morava riverThe Morava river
�� MANSMANS



For smaller rivers, applying rainfallFor smaller rivers, applying rainfall--runoff models runoff models 
which are modeling precipitation which are modeling precipitation -- runoff process. runoff process. 
Early warnings are issued on the basis of radar Early warnings are issued on the basis of radar 
observations and weather forecastsobservations and weather forecasts

SSARRSSARR(( Streamflow Synthesis Streamflow Synthesis 
and and ReservairReservairregulation)regulation)

�� The Kolubara riverThe Kolubara river

�� The West Morava riverThe West Morava river

TANK( Serial Storage Type TANK( Serial Storage Type 
model)model)

�� The Kolubara riverThe Kolubara river

�� The West Morava riverThe West Morava river

�� The South Morava riverThe South Morava river



NonNon--linear conceptual TANK / SSAR models , based on modeling linear conceptual TANK / SSAR models , based on modeling 
of water balance component of the hydrological cycle, have been of water balance component of the hydrological cycle, have been 

applied for applied for KolubaraKolubara river basin. river basin. 

�� Models have been made available as HOMS components through Models have been made available as HOMS components through 
WMO HOMS program.WMO HOMS program.

�� Input data  are daily values of water levels, discharge, rainfalInput data  are daily values of water levels, discharge, rainfal l, and l, and 
air temperatures from the reporting hydrological and meteorologiair temperatures from the reporting hydrological and meteorological cal 
stations in the Kolubara river basin as well as forecasted rainfstations in the Kolubara river basin as well as forecasted rainfall all 
values obtained from numerical meteorological  forecasting modelvalues obtained from numerical meteorological  forecasting modelss..

�� OOur experienceur experience:: AApplication of the TANK model did not pplication of the TANK model did not givegive
satisfactory resultssatisfactory resultsbecausebecauseaafter a prolonged dry periodfter a prolonged dry period( ( fact is that fact is that 
we have been faced with increasingly longer dry periods in the pwe have been faced with increasingly longer dry periods in the past ast 
years) years) empties deep tanks empties deep tanks give, as agive, as afinal resultfinal result,, total lack of flow in total lack of flow in 
the river.the river.



Model: SSARR
RIVER:  KOLUBARA                 h.s. BELI BROD 
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Model: SSARR
RIVER:  KOLUBARA                 h.s. BELI BROD 

0

20

40

60

80

100

120

0 4 8 12 16 20 24 28 32 36 40 44

DDDD t (h)

Q
(m

3 /s
)

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

P
(c

m
)

P(cm) Q calculated (m3/s) Q observed (m3/s)

Model:   TANK
River: West Morava    h.s. Kratovska Stena
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Model:   TANK
River: West Morava    h.s. Kratovska Stena
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�� SSARRSSARR
�� TANKTANK



Projects implemented in partnership with  NVE, and with support Projects implemented in partnership with  NVE, and with support of of 
the Norwegian Governmentthe Norwegian Government

In Oslo in October 2008., as part of the first phase of the ProjIn Oslo in October 2008., as part of the first phase of the Project  ect  
“Hydrological Flood Forecasting system for small and medium size“Hydrological Flood Forecasting system for small and medium sized d 
catchments in Serbia”, was held training course named “Water catchments in Serbia”, was held training course named “Water 
balance modelling in the Project Pilot Catchments”. balance modelling in the Project Pilot Catchments”. 
Project has been implemented in cooperation  with Norwegian WateProject has been implemented in cooperation  with Norwegian Water r 
Resources and Energy Directorate (NVE)Resources and Energy Directorate (NVE)
During the course, parameters of HBV model were calibrated by usDuring the course, parameters of HBV model were calibrated by using ing 
data of  the following three pilot catchments in Serbia: data of  the following three pilot catchments in Serbia: JasenicaJasenica& & 
KubrsnicaKubrsnicaand and ToplicaToplica..
Implementation of the second phase of the Project  started in JaImplementation of the second phase of the Project  started in January nuary 
2009; One of the main objectives of the project  is to introduce2009; One of the main objectives of the project  is to introduceHBV HBV 
model in operational practice at the Hydrological Forecasting Dimodel in operational practice at the Hydrological Forecasting Division.vision.



For small rivers is used Method Graphical coaxial For small rivers is used Method Graphical coaxial 
correlation and Unit hydrographcorrelation and Unit hydrograph

�� Method takeMethod takess into acinto acccountount antecedent precipitation indexantecedent precipitation index((Ipp), number of Ipp), number of 
week in the year (Ns), time ofrainnfall duration (Tp) and total week in the year (Ns), time ofrainnfall duration (Tp) and total rainfall (P)rainfall (P) ..

�� Output is effective rainfallOutput is effective rainfall(Pe)(Pe). . 

�� UUnit hydrographnit hydrographgives discharge distribution(volume) in time.gives discharge distribution(volume) in time.
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�� Ministry for agriculture, forestry and water Ministry for agriculture, forestry and water 
managementmanagement

�� Water management centers at the rivers Water management centers at the rivers 
Danube, Sava and MoravaDanube, Sava and Morava

�� Republic information centerRepublic information center
�� Civil Defense AdministrationCivil Defense Administration
�� Belgrade information centerBelgrade information center
�� MediaMedia
�� PublicPublic

Bulletin
Danube

Before and during flood defense activity, current Before and during flood defense activity, current 
data, hydrological forecasts and warnings are data, hydrological forecasts and warnings are 
distributed in real distributed in real -- time to:time to:

Bulletin
Danube

Bulletin
Sava

Bulletin
Morava

Bulletin
RCO

Bulletin
Sava

Bulletin
Morava

TV
Radio

Newspaper

Bulletin
GCO



On the siteOn the siteServiceService
www.hidmet.gov.rswww.hidmet.gov.rs
HYDRO ALARMHYDRO ALARM

Internet Internet warningwarning for extreme for extreme 
hydrological situations (floods, hydrological situations (floods, 
droughts, cumulation ice) like droughts, cumulation ice) like 
support to more effecient flood support to more effecient flood 
defence.defence.

Without alertWithout alert

Over first flood alertOver first flood alert

Over second flood alert  Over second flood alert  

EmergencyEmergency



First flood alertFirst flood alert is announced when water stages in the river is announced when water stages in the river 
reach established reach established tresholdtresholdwhich is which is detemineddeteminedfor every river sectionfor every river section

Second flood alertSecond flood alertis announced when water stages reach is announced when water stages reach 
established established tresholdtresholdwhich is one meter below the embankment which is one meter below the embankment 
crown.crown.

Second flood alertSecond flood alert

First flood alertFirst flood alert

Water levelWater level



Since Since OktoberOktober 2007. Serbia is European Flood Alert System 2007. Serbia is European Flood Alert System 
(EFAS) partner.(EFAS) partner.
Using LISFLOOD hydrological model, EFAS issues early Using LISFLOOD hydrological model, EFAS issues early 
worningswornings 33--10 days advanced and probability flooding estimations 10 days advanced and probability flooding estimations 
for national and international basins to Hydrological Services for national and international basins to Hydrological Services wichwich
are signers of Memorandum of Understanding with are signers of Memorandum of Understanding with EuropianEuropian
Commission.Commission.



Thank you for your attention!


