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Case study connected with the Danube
flood August 2002



Comparison with alert levels
largest observed rainfall induced

floods
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The moist 
conveyor belt, 
which reached the
back side of the
cyclone and it was 
perpendicular to 
the Alps.

Cyclone at 
3000 m height 

The north-west wind 
speed was 40-70 km/h 
at 1500 m height.

12.08. 2002. 12 UTC

Satellite picture 12. 08. 2002.  12 UTC





PredictionPrediction ofof thethe floodflood inducinginducing
precipitationprecipitation

A Traun és az Enns vízgyűjtőjére vonatkozó területi átlagok 
(az 50 tag átlagából), 2002.08.07-12-re történő előrejelzés
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The performance of the ALADIN and the ECMWF models 
in region Austria during flood in August 2002
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The performance of the ALADIN and the ECMWF models 
in region Austria during flood in August 2002
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The total performance of the ALADIN and the ECMWF models 
in region Austria and South-Germany during flood in August 2002. The ECMWF-1 

means the forecast one day, ECMWF-2 two days, ECMWF-3 tree days before the start 
of the event 
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The total performance of the ALADIN and the ECMWF models 
in region Austria and South-Germany during flood in August 2002. The 

ECMWF-1 means the forecast one day, ECMWF-2 two days, ECMWF-3 
tree days before the start of the event 
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Hron Basin Slovakia



ECMWF
average precipitation (2002)

0

10

20

30

40

50

15
.7.

20
02

17
.7.

20
02

19
.7.

20
02

21
.7.

20
02

23
.7.

20
02

25
.7.

20
02

27
.7.

20
02

29
.7.

20
02

31
.7.

20
02

2.8
.20

02
4.8

.20
02

6.8
.20

02
8.8

.20
02

10
.8.

20
02

12
.8.

20
02

14
.8.

20
02

16
.8.

20
02

18
.8.

20
02

20
.8.

20
02

22
.8.

20
02

24
.8.

20
02

date

pr
ec

ip
ita

tio
n 

[m
m

]

0

50

100

150

200

250

300

ac
cu

m
ul

at
ed

 p
re

ci
pi

ta
tio

n 
[m

m
]

observation
ECMWF 18-42 h
ECMWF 42-66 h 
ECMWF 66-90 h
ECMWF 90-114 h
observation (accum.)
ECMWF 18-42 h (accum.)
ECMWF 42-66 h (accum.)
ECMWF 66-90 h (accum.)
ECMWF 90-114h (accum.)



Comparison of 18-42 h forecasts 
(2002)
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Comparison of 42-66 h forecasts 
(2002)
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Comparison of precipitation  
forecasts

• Comparable results of all forecasts 
• Measured accum. precip. was higher in all 

cases
• Relatively good timing, shifting 1-2 days
• DWD GME – the best in accum. precip.
• ALADINE – the worst in accum. precip.  



StepsSteps ofof thethe ExerciseExercise
Transformation and interpolation of  ECMWF 
input precipitation, temperature
Hydrological modelling system input arrays
(observed precipitation, temperature, (initial) 
water level, flow rate)
Model runs water level/discharge, ensembles
for 24 Danube gauges (Pfelling – Mohács) + 
Hron basin
Analysis of forecast/hindcast errrors



HBV Model runs
Hron Basin Slovakia
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ECMWF- ensemble forecasts 
rooted 17.7.- 11.8.2002
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Hydrologicl ensembles, 
hindcasting of the 

Danube August 2003 flood

• ECMWF ensemble  (50)

• Near real-time data collection:
Modelling-Forecasting system of 
VITUKI (HOLV-TAPI-DLCM)



Scheme of the flood forecasting (hindcasting) 
system

• QPF output of mesoscale
and LAM models

• Conceptual hydrological 
models 
– Snow accumulation and 

ablation + soil frost
– Rainfall - runoff module;
– Flood routing module;
– Backwater module

• Error correction



Example for hydrological ensembleExample for hydrological ensemble

Hydrological ensembles for
7th and 15th August 2002, Budapest
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11--66--day aheadday ahead forecast, ensemble forecast, ensemble 
mean, 50 elements, mean, 50 elements, Budapest Budapest 
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SENSITIVITY ANALYSIS, SOURCE OF ERROR 
H Danube-Budapest
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Comparison of distributionsComparison of distributions
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Comparison of distributionsComparison of distributions
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CONCLUSIONSCONCLUSIONS

• Best performance in rising limbs – when uncertainty is 
high and QPF forecast is successful

• Comparative efficiency: relative to climatic variability  
in longer rage forecast, naive forecast  

• Parallel model runs, ensemble have larger role as lead 
time increases

• Poor performance in relative low flow period
• Future: Longer investigated period + different

hydrological regime components (Snowmelt
simulations)





Thank you for your attention
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