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12 hours accumulated precipitation at 18 UTC 30th of May

What happened:
(1) Intensive precipitation between Linz and Gyor
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12 hours accumulated precipitation at 06UTC 31th of May
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What happened: (2)
Intensive precipitation above Vienna
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12 hours accumulated precipitation at 18 UTC 31th of May
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12 hours accumulated precipitation at 06UTC 1th of June

What happened (4):
Short relief: only limited areas have intensive rain
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12 hours accumulated precipitation at 18 UTC 1th of June

What happened (5):
Raining continues at upper sectors
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12 hours accumulated precipitation at 06 UTC 2th of June

W'at happened (6) smeretlen
AneW perlod Of extreme pl‘eCIpItathn 2 ‘ 20 30 40 50 B0 7O 8D 90 100 1120



12 hours accumulated precipitation at 18 UTC 2th of Jun
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What happened (7):
Last period of the intensive precipitation:

smeretlen

immediate flood... 2 10 20 30 40 50 60 70 B8O 90 100 110 120)



| ECMWF-ARCH Hémérseéklet (°C) [500 hPa] 2013. maj 31. péntek 12:00
| ECMWF-ARCH Geopotencial (m) [500 hPa] 2013. mdj 31. péntek 12:00 569'
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Indirect reason: the meridional circulation. Blocking anti-cyclones and slow
moving cyclones responsible for extreme weather
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Slow moving cut off cyclone above Europe



ECMWF-ARCH Szélsebesség (m/s) [300 hPa] 2013. juin 01. szombat 00:00
ECMWEF-ARCH Geopotencial (m).[300 hPa] 2013. jan 01. szombat 00:00
ECMWF-ARCH Szel (m/s) [300-hPa] 2013..jun.01. szombat 00:00
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' ECMWF-ARCH Relativ nedvesség (mg/kg) [700 hPa] 2013. méj 31. péntek 00:00

ECMWEF-ARCH Geopotencial (m) [700 hPa] 2013. maj 31. péntek 00:00
13. maj 31. péntek 00:00
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Hydrological antecedents and forecasts of
Danube flood 2013



Discharges of the Danube and its tributaries
during the flood period in June 2013
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31 May 2013

Morava Vah

Upper
Danube
1000 m3/s
Inn Traun Enns
1500 m3/s

Budapest, 12 September 2013



01 June 2013

Morava Vah

Upper

panube [ —

1300 m3/s

Inn Traun Enns
2300 m3/s

Budapest, 12 September 2013



02 June 2013

Morava Vah

Upper
2000 m3/s

Inn Traun Enns
3300 m3/s

Budapest, 12 September 2013



03 June 2013

Morava Vah

Upper

Danube
2700 m3/s

Inn Traun Enns
6300 m3/s

Budapest, 12 September 2013



04 June 2013

Morava Vah

Upper
Danube
3400 m3/s

Inn Traun Enns
5700 m3/s

Budapest, 12 September 2013



05 June 2013

Morava Vah

Upper
Danube
3400 m3/s

Inn Traun Enns
3300 m3/s

Budapest, 12 September 2013



06 June 2013

Morava Vah

Upper
Danube
3500 m3/s

Inn Traun Enns
3000 m3/s

Budapest, 12 September 2013



07 June 2013

Morava Vah

Upper
Danube
3200 m3/s

Inn Traun Enns
2600 m?3/s

Budapest, 12 September 2013



08 June 2013

Morava Vah

Upper
Danube

2500 m3/s

Inn Traun Enns
2200 m3/s

Budapest, 12 September 2013



09 June 2013

Morava Vah

Upper

1900 m3/s

Inn Traun Enns
1800 m3/s

Budapest, 12 September 2013



10 June 2013

Morava Vah

Upper
Danube
1600 m3/s

Inn Traun Enns
1700 m3/s

Budapest, 12 September 2013



11 June 2013

Morava Vah

Upper
Danube
1600 m3/s

Inn Traun Enns
1600 m3/s

Budapest, 12 September 2013



Discharges of the Danube and its tributaries
during the flood period in June 2013




Catchments used In the forecasting system of HHFS

Danube, Drava and Tisza catchments w<$
as used by the Hungarian Hydrological Forecasting Service )




Technical background of the HHFS

Software:

<+— Grid —»
(distributed)

 Self developed software and software
packages (almost exclusively)
« Continuous development
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Forecasting and modelling system:

« Data processing, error correction,

archiving systems and databases o e
» Operative Runoff Simulation and —
Forecasting System HiSevent o modes)

 Publications, software for creating
forecast products
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cheme of the HHFS forecasting system (Danube river)

scheme of the Hungarian Hydrological Forecasting Servici sting System for Danube catchment down to station Mohdcs

DUNA

Ingolstadt
Oberndorf

Beilng

Regenshurg-Schwabelweis )
Marienthal

Plattling
ISAR I

Hofkirchen

Passau-llzstadt

Unterjetienberg
Burghausen

Salzburg

Kienstock

Korneuburg
zenl

11

Kérmend  Ragyogohid

Esztergom
Kéménd

LEGEND

Snow modul +

Rainfall-Runoff module

Flow routing module
Dunafoldyi

Flow routing module e

Jor low and high flow

Flow routing module

Jor low, middle and high flow

ater level gauging station

ALTMUHL

nos

MORVA

13.01.2012.



Technical background of the HHFS

Data exchange:

« Operative Hydrological Module — OHM (direct connection)

* Regional Water Directorates — RWD (e-mail, FTP)

« Hungarian Meteorological Service — HMS (e-mail, FTP, GTS)

» International hydrological and meteorological institutions (e-mail, FTP, WMO Global
Telecommunication System — GTS)

Germany (2)
Austria (2) |4

Croatia (2)
Serbia (1) |%




Meteorological stations on the Danube catchment
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Gridpoints used for calculations
on the Danube catchment
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Hydrological stations
on the Danube catchment




Hydrological forecasting stations
on the Danube catchment
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HHFS products

Daily water level and discharge forecast

* Number of forecast stations on the Danube in Hungary: 21
 Forecast lead time (for every station): 144 hours

* The forecast system is under continuous development
- Improvement of the accuracy
- More forecast stations
- Applying of new methodologies


http://www.hydroinfo.hu/

Hydrological forecasts by HHFS

Danube - Budapest
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Hydrological forecasts by HHFS

Forcasted maximum water level {cm) Observed maximum water level
Gauge station 2 June 3June  4June 5June  6June 7lune 8June 9June 10June 1lJune 12June Water level (cm) Date

Magybajcs 890120  900£10 907 7June 9.00 pm - 8 June 05.00 am
Komarom 820+25 820425  330£10 84010 945 & June 05,00 - 11.00 pm
Esztergom L 7B5+25  785+25  795%15 80510 813 9 June 04.00 - 07.00 am
Magymaros ! 730130 730430 751 9 June 01.00 - 04.00 pm
Budapest 875130 875130 891 9 June .00 pm - 10 June 03.00 am
Dunaudjvaros : L 5! 11 June 01.00 am
Dunaféldvar L 11 June 04.00 - 11.00 am
Paks 11 June 07.00 am - 04.00 pm
Dombori 1June 6.00 pm - 12 June 03.00 am
Baja 12 June 05.00 am
Mohdcs 955+15 96510

RMSE {cm)
Gauge station 2 June 3 June 4 June 5 June 6 June 7 June 8 June 9June  10June 11 June
Magybajcs 67 42 17 17 7
Komarom 65 a5 25 25 15
Esztergom 73 38 28 28 18
Nagymaros 66 36 21 21 11
Budapest 61 31 16 16 B
Dunadjvaros 15 5
Dunafdldvar 11
Paks 11
Dombori
Baja

Lead time (hours)
16 168-192 144-168 96-120 72-96 48-72 24-48

The forecast (mean of the confidence interval) exceeds the Highest
Water Level (HWL) at first time.

The max of the confidence interval of the forecast exceeds the Highest
Water Level (HWL) at first time.
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EFAS forecast

Duna - Nagyhajcs

“LNV: 872 em-

Water level forecast
of HHFS for the 1st

gauging station at
the same time (on
4th of June)

05.22. 05.23. 05.24. 05.25. 05.26. 05.27. 05.28. 05.29. 05.30. 05.31. 06.01. 06.02. 06.03. 06.04. 06.05. 06.06. D6.07. 06.08. 06.09. 06.10.
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o Es7lEM Hibatartomény seos=Eldrejelzett

Avizallds mintegy 70%-0s valdszinliséggel az eldrejelzési hibatartomanyon beliil fog maradni.

Készitette: Orszagos Vizjelzd Szolga'!et. 2013.06.04.10:18
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Thank you for your attention!
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