
IMPACT OF RESERVOIRS ON THE 
FLOOD IN JUNE 2013

Vltava River Basin

Petr Kubala
Povodí Vltavy, státní podnik

IKSE / FGG Elbe, 8. - 9. 6. 2023, Magdeburg



8/9/12

SCHEME OF 
LABE RIVER 

BASIN

in CZ       51.390 km2

Lipno I basin 948 km2

Orlík basin 12.106 km2

Vltava basin 28.708 km2
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8 RESERVOIRS
TOTAL STORAGE
1353 mil. m3
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RESERVOIRS WITH  SIGNIFICANT 
PROTECTIVE EFFECT

ORLÍK

8 RESERVOIRS
TOTAL VOLUME
1353 mil. m3 LIPNO
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VD Orlík

VD Orlík

PRIMARY FUNCTIONS OF THE 
VLTAVA CASCADE

 PROVISION OF MINIMAL OUTFLOW

 PRODUCTION OF ELECTRIC POWER

 FLOOD PROTECTION

 WATER SUPPLY

 DISCHARGE IMPROVING FOR SHIPPING

 …THE OTHERS

REGULATION AND COORDINATION IS PROVIDED BY 
VLTAVA RIVER BASIN AUTHORITY DISPATCHING IN 
COOPERATION WITH ENERGETIC DISPATCHING CEZ, 
s.c.
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Lipno I
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Lipno II
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Hněvkovice
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Kořensko
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Orlík
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Kamýk
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Slapy
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Štěchovice
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Vrané
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Precipitation total within CR in time
period 29.5. až 5.6.2013 (zdroj CHMI)
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Precipitation – radar estimate
(zdroj CHMI)

1.6.15,00 – 2.6.15,00
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The Lipno I dam

Basic technical data

- Earth fill dam
- Height of dam 25,8 m
- Hydropower plant

max. head 161,7 m
max. capacity 92 m3/s

- 2x bottom outlets 172 m3/s
- 2x spillways 150 m3/s

- Flood control storage 33,2 mil. m3

- Total reservoir storage 309,5 mil. m3

VD Lipno

Q100 359 m3/s
Q2002 470 m3/s
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Lipno I reservoir – June 2013

Inflow Outflow Operational reservoir volume

Protective reservoir volume

Water-level
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The Orlík dam

- Concrete gravity dam
- Height of dam 81,5 m
- Hydropower plant

max. head 71,5 m
max. capacity 600 m3/s

- 2x bottom outlets 370 m3/s
- 3x spillways 2 183 m3/s

- Flood control storage 62,1 mil. m3

- Total reservoirs storage 716,5 mil. m3

Basic technical data

VD Orlík

Q100 2180 m3/s
Q2002 3900 m3/s
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Flood in June 2013
► regional rain – 100 -

180mm → massive flood 
in rivers

► local torrential rain → 
flash floods in small 
streams

► high saturation of soil

► extremely fast onset

► major discharges from 
small streams and 
immeasurable inter 
catchments areas

► affected middle and lower 
parts of the catchment 
area → no discharge 
translation time 



8/9/12

Orlík reservoir – June 2013
Qmax = 2 160 m3/s

Qmax = 1 950 m3/s

Inflow

OutflowWater-level

Max level = 353,58 m a.s.l.

Protective reservoir volume

Operational reservoir volume
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Das Bild kann nicht angezeigt werden.

Orlík reservoir – August 2002
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What was important
during the flood 2013 ?

• High inflows from „interbasin area“ – small
watercourses, unmeasured often

• Extremely fast flow rate increase – inflow to Orlík 
reservoir – increase by 2 000 m3/s in
24 hours

• Middle and lower parts of the catchment area 
affected – flood flew from the lower parts of
watercourses
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HYDROLOGICAL EXTREMES

• FLOODS – 2002, 2006, 2013
• DROUGHT – 2003, 2014, 2015, 2018, 2019
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Impacts of dams – conclusions, 
suggestions

Evaluation of Vltava River Cascade (VRC):

To elaborate a study for VRC dams in secrion Orlík dam – Vrané dam, which
checks out purposes and ways of VRC management including parameters o
control rules. On the basis of this study suggest potential modifications of 
control rules and functions of VRC. Every modification of control rules must 
be approved by relevant water management authority.

ČVUT Praha – Checking out of Vltava River Cascade 
strategic management – parameters of control rules

 
f 
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Checking out of Vltava River Cascade strategic
management – parameters of control rules

 

Evaluated section Orlík reservoir – Vrané reservoir

1. Ensuring of supply functions (review of guaranteed
minimum outlets).

2. Checking out of minimum outlet volume from Vltava River 
Cascade with the regard for downstream needs of Vltava and 
Elbe rivers (especially for permited water abstractions and 
discharges).

3. Evaluation of water tables decreasing in water works Orlík 
and Slapy to suitable navigation conditions on Vltava 
River Navigation Way within section České Budějovice –
WW Slapy. Evaluatioin of impact on recreation.

4. Water managemnt resolution of retention functions
(transformation of flood waves).

5. Synthesis of all results – comparison flood transformation
effects to the other aims of Vltava River Cascade.



Variants of water table decreasing
in Orlík reservoir
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Results of This Study

Modification of control rules on Orlík reservoir

• Increasing of flood control storage volume of about 
31 mil. m3 →    in total 93 mil. m3

• There are not any principal impacts to the other 
functions of Vltava River Cascade

• Supply function has not been endangered
Increasing of flood protection up to cca 20 year flood
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Finance support for flood prevention
Situation of projects realized by Povodí Vltavy in II. program period
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Floods on Vltava river
in Prague

► Long-term average discharge Qa = 148 m3/s
► Q100 = 4 020 m3/s
► Q2002 = 5 160 m3/s – highest registered discharge
► Q2013 = 3 040 m3/s

► Flood alert levels:
► 1st Vigilant Stage – 450 m3/s
► 2nd Emergency Stage – 1 000 m3/s
► 3rd Danger Stage – 1 500 m3/s
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Das Bild kann nicht angezeigt werden.

THANK YOU FOR YOUR ATTENTION

Orlík reservoir – August 2022
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TECHNICKÉ ŘEŠENÍ PROJEKTU
(VIZUALIZACE)
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TECHNICKÉ ŘEŠENÍ PROJEKTU
(VIZUALIZACE)
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THANK YOU FOR YOUR ATTENTION
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