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50% mountains and hills 
generate 95% of runoff
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NHFS Forecast domains: Danube, Drava(Drau), Tisza b asins
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NHFS Forecast stations
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The flood forecasting systemThe flood forecasting system
METEOROLOGICAL INPUT

Output of mesoscale models:

� ECMWF (P, T - 6 (10/14) days 
ahead)

� ALADIN-HU (P, T - 48 hours ahead)

� DWD 7 –day

� COSMO-LEPS 2-day

� HMS-MMT nowcasting for flashflood advice

Radar observations (P- 15 min )

SYNOP, CLIMAT and HYDRO network 
(P,T - 1, 3, 6, 12, 24 hourly) 
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The flood forecasting systemThe flood forecasting system
HYDROLOGICAL MODELS, PROCEDURES

VITUKI  NHFS Conceptual hydrological models 

Flood crest - Multiple (linear) regression - gauge relations

1D Hydrodynamic – HEC RAS

2D Hydrodynamic – Inundation (off-line)

Adjusting Harmonisation of the above/data assimilation / manual 
check and interpretation
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The flood forecasting systemThe flood forecasting system
HYDROLOGICAL MODELS

Extended NHFS tool:

� Rainfall - runoff module
� Snow accumulation and ablation 
� Soil frost
� Effective rainfall
� Runoff routing

� Channel routing module (DLCM) 
� Backwater module Q��� � H
� Error correction
Multiple linear regression - flood crests
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� Conceptual hydrological 
models
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Scheme of the hydrological forecasting 
system
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NHFS Hydrological modelling system
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SCHEME OF THE PRESENT DAY FLOODPLAIN
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SCHEME OF THE PRESENT DAY FLOODPLAIN

Flood routing  units
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TISZA,  SZOLNOK Q=f(H) - görbég
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TISZA, SZOLNOK hullámtér  Q=f(H ) -  görbék  
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Predicted hydrographPredicted hydrograph

Tivadar   2001Tivadar   2001
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TIVADAR 4-napos el � rejelzések
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An event we could not predictAn event we could not predict

Dyke failureDyke failure
20012001



 %&��'
(����� )9



 %&��'
(����� )�

Breaching of the dike (I and II), Upper-Tisza, Tarpa-Tivadar, 06/03/2001 Courtesy 
© Zs. VIZY
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Inundation of the Bereg RegionInundation of the Bereg Region

1948 an analogue event1948 an analogue event
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Inundation of the Bereg RegionInundation of the Bereg Region

20012001
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Nature and Nature and 
Man together Man together 
may "create" may "create" 
similar events similar events 
or incidents.or incidents.

The cyanide pollution 
waves of the River 
Tisza were of nearly 
theoretical shape.

Concentration time series of 
cyanide and copper upstream and 
downstream of Lake Tisza

at Kisköre (401 rkm)
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Spring 2006

above historical maxima
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SENSITIVITY ANALYSIS, SOURCE OF ERROR 
H Danube-Budapest
Percentage of forecast error related to system comp onents
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G. BG. Báálint & A. Cslint & A. Cs íík:k:

Development and Testing of the Development and Testing of the 
Hydrological Forecasting System for the Hydrological Forecasting System for the 

Central Danube River BasinCentral Danube River Basin
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The flood forecasting systemThe flood forecasting system

METEOROLOGICAL  ENSEMBLES
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� Conceptual hydrological 
models
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Scheme of the hydrological forecasting 
system
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Hydrological forecast
Tisza - Tiszabecs
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Hydrological ensembles for
7th and 15th August 2002, Budapest
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VAREPS
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Hydrological forecast
Túr - Garbolc
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VITUKI NHFS Color Description 

Alert level             

Extreme   above maximum ever observed water level, >50-100 year discharges 

III 
  above the third level of flood preparedness, flooding flood 

embankments, dikes under stress 

II 
  above the second level of flood preparedness, flooding of floodberm or 

floodplain  

I   above the first level of flood preparedness, near bankfull discharges 

0   below the first level of flood preparedness 

 



57

River Station 2008.03.01 6:00 2008.03.01 18:00 2008.03.02 6:00 2008.03.02 18:00 2008.03.03 6:00 2008.03.03 18:00 2008.03.04 6:00

Túr Garbolc 16 53 135 230 295 331 352

Bodrog Bodrogszerdahely 355 376 439 535 617 663 685

Fels� berecki 268 288 346 425 484 524 547

Sárospatak 281 294 335 402 458 496 512

Fekete Körös Tenkefürd � 129 163 302 408 436 415 361

Talpas 145 162 305 593 703 736 721

Nagyzerénd 136 146 192 322 511 693 781

Ant 75 94 143 264 411 565 663
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River Station 2008.03.01 6:00 2008.03.01 18:00 2008.03.02 6:00 2008.03.02 18:00 2008.03.03 6:00 2008.03.03 18:00 2008.03.04 6:00

Fekete Körös Ant [H cm] 75 94 143 264 411 565 663

Fekete Körös
Ant I 0 0 0 4 9 35 42

Fekete Körös
Ant II 0 0 0 0 2 19 31

Fekete Körös
Ant III 0 0 0 0 0 7 10

Fekete Körös

Ant LNV 0 0 0 0 0 0 1
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