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Complex water management solution of new reservoirs in
the Rakovnik Creek basin and the BlSanka River basin and
other measures to mitigate the water deficit in the area
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Basins of the Rakovnik Creek and the
BIsanka River
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River basin area
Rakovnik Creek:
302 km?

Blsanka River:
380 km?

Kralovice



Measures to mitigate droughts in the area

prepared BY |prepared FOR |year Name of the study/project Measure
MoZnosti zmirnéni souéasnych disledki
. klimatické zmé&ny zlepienim akumulaéni|komplex [nadrie
VUV T.G.M. |NAZY, Mze 01/2012 i . . e ey
schopnosti v povodi Rakovnického a pfirodé blizka)
potoka (pilotni projekt)
Studie proveditelnosti vodnich nadriiv |komplex (nadrie
VRY PVL 01/2014 . o L oe
povodi Rakovnického potoka, | etapa  |a pfirodé blizka)
Studie proveditelnosti vodnich nadriiv |komplex (nadrie
VRY PVL 06,2014 . o L oe
povodi Rakovnického potoka, . etapa  |a pfirodé blizka)
) Studie proveditelnosti nadrie na .
Envisystem [(POH 09/2015| . VD Mukodé&ly
Bl3ance nad mestem Kryry
Vodni nadri Hlubocka pila, studie L
VRV PCH 11/2015 ) o . VD Hlubocka pila
proveditelnosti a investiéni zamér
SWECQO PVL 08/2016|VD Senomaty - studie proveditelnosti  [WVD Senomaty
SWECO PVL 08/2016|VD Sanov - studie proveditelnosti VD Sanov
Pfevedeni vody z Povodi Ohie do povodi|pfevod vody z
SWECO, VRV |PVL, POH 12/2016| o i}
Bl3anky a Rakovnického potoka Ohfe
Posouzeni kompenzatnich moinost
PVL, Plzen 09/2017|soustavy vodnich nadrii na Jesenickuv |Jesenické rybniky
povodi Rakovnickeho potoka
Pfirodé blizka opatieni v povodi
o P . _p . piirodé blizka
SWECO, VRV |PVL 11/2017|Rakovnického a Kolefovického potoka opatien
(VD Senomaty a VD Sanov) P
Studie proveditelnosti vodni nadrie VD Kryry + pfevod
SWECO, VRV (POH 11/2017 . . .
Kryry na Podvineckem potoce vody z Ohfe
VD Sanov - DUR. Dokumentace pro "
SWECO PVL 04/2018 . . ) e VD Sanov
vydani rozhodnuti o umisténi stavby
VD Senomaty - DUR. Dokumentace pro
SWECO PVL 04/2018 VD Senomaty

vydani rozhodnuti o umisténi stavby

The measures
were mostly
proposed
separately

The aim of the
study is to assess
benefits of these
measures as a
system

Cooperation of
individual
measures



Layout of the Presentation

Hydrological data

Water demands

Technical measures and their combinations
Complex water management solution
Application of natural measures



Hydrology

* Time series of daily flows:
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w0 e o Advantages of daily flow
' series

— Water transfer, real time
operation, reliability of
water demand and
minimum flows in rivers
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Station Rakovnik/Rak. potok

CUMULATIVE DEFICIT VOLUMES - drought index

1966
1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010

Dry periods are related to solar activity - the same period,
Future developments are also affected by warming - a difficult forecast

2012

2(]14___[_|

2016




Daly sunspot number

CONTEXT OF DEFICIT VOLUMES

AND SOLAR ACTIVITY . .
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A Selection of Representative Period

Reprezentative Period
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CWMVIULATIVE DEFICIT VOLUMES - drought index
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- period 1981 — 2017 was used for water management solution,

- Daily step of solution

- Compliance with the practice of the Czech Hydrometeorological
Institute for the selection of representative period



Future development?

Climate change models
(new resources design)

Strategic control

'_3g resources
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- For strategic management for 10 to 20 years - take advantage of a representative period
- For long-term prediction - models of climate change
- Uncertainty of Climate Models ?7??



Rakovnicky Creek -
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 Hydrometric

measurements in period

2008 — 2018

* Hydrological analogy

* Hydrological studies by

Mean
annual
. . Area flow
River Profile tkm2] - | [I/s]
1 Rakovnicky potok Velky rybnik 9.713 17.0
2 Rakovnicky potok Oracov 27.850 48.7
3 Rakovnicky potok PSovlky 36.110 65.7
4 Rakovnicky potok VD Sanov 50.400 94.7
Senomaty nad Petrovickym
5 Rakovnicky potok p. 65.210 122.5
Senomaty pod Petrovickym
6 Rakovnicky potok p. 90.245 171.5
7 KoleSovicky potok | VD Senomaty 51.900 42.9
3 Rakovnicky potok Rakowvnicky nad LiZanskym 163.530 233.6
9 Rakovnicky potok LGS Rakovnik bez COV 302.120 507.5

VUV, T.G.M., v.v.i. VOV
TGM
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Hydﬁrometric

measurements in period

2008 — 2018

* Hydrological analogy
* Hydrological studies by

VUV, T.G.M., v.v.i. VUV

TGM

Mean
annual
. Area flow
No. Profile km2] —| [I/s]
1 Blianka VD Mukodély 65.60 177.1
2 Mlynecky potok VD Vidhostice 43.60 135.0
3 Podvinecky potok | VD Kryry 85.60 171.0
4 Bl3anka LGS Kryry 221.90 531.6
5 Blfanka Blfany 284.60 643.9
6 Bl3anka Libé&sovice 341.97 745.4
7 Blianka Mécholupy 363.56 783.2
8 Blianka LGS Stranky 380.30 800.8




Water Demand

Thorough survey of current and prospective status:

* The current water withdrawal serves predominantly for
irrigation and makes 18 |.s'! in Rakovnik area and the 20 I.s 1 in
Blsanka area in the vegetation season.

 The discharge into surface water is usually carried out in the
form of drainage from WWTPs and it is dominantly the water
taken from the groundwater subsystem.

* Discharge into surface water significantly exceeds the amount
of withdrawals from the surface water subsystem. As a result,
groundwater withdrawals currently supply the surface water
subsystem.

* Prospective studies predict a significant increase in water
demand for irrigation in the future.



Water demands for hop irrigation
* |t is based on detailed analysis (12/2016)

The interest of the hop producers in water was declared

by Union of Hops Growers of the Czech Republic

. . potreba za potreba za potieba za

skupina chmelnic | plocha vegetacni obdobi | 1.5.az31.8. | 1.4.az20.8.
[ha] [tis. m?] [l.s%] [l.s7%]

Blsanka 1177.174 1765.76 166.15 143.92
dolni Blsanka 402.292 603.44 56.78 49.18
stfedni Blsanka 586.541 879.81 82.79 71.71
horni Blsanka 188.341 282.51 26.58 23.03
Rakovnicky p. 841.670 1262.51 118.80 102.90
KoleSovicky p. 411.343 617.01 58.06 50.29
Lifansky p. 430.327 b45.49 60.74 52.61




Minimum residual flow maintenance
(MQ)

e MQ must be secured under the reservoirs and
under water withdrawals

* MQ is related to hydrological regime — it
should be in accordance to actual data

e MQ s considered in two variants:

— The current methodological guideline,
— Proposed methodological approach




VIDHOSTICEW!

MLYNECKY P,

LGS STRANKY
DOLME BLSANKA Op N
Q'*? MECHOLUPY

STREDN BLSANKA Op Ao

PREVOD

LIBESOVICE

BLEANY

HEeNE BLEAMKA Dp

KRYRY OBEC

KRYRY

1UKODELYY

OLESOVICKY P.

ISANSKY P.

Q SENOMATY
F K NAD
_ PS0 SENOMATY PO, j5hqysicim b,
RAKOVNICKY P. o NPy o O acoumik s
~ LIV RYBH ik PETROVECIYM P.
PETROVICKY P.
km

0 5 10

BEROUN KA

PODKRASOVSKY
X7
F e

15

Technical measures
- New reservoirs
- water transfers

Hs Hz Hmax Vs vz
[mn.m.] | [mn.m.] | [mn.m.] [m3] [m3]
le DUR:
348.00 349.00 349.85 388 45 201 408
335.20 336.20 337.03 346 05 199 573
- maximalisticka varianta:
345.24 349.00 349.85 5000 539 900
332.45 336.20 337.03 37 00 508 700
318.00 324.90 325.69 31 6140 ‘ 860 510
313.00 319.85 321.27 3 500
310.80 323.80 325.40 107 564W 6 233 62

Storage capacity

* Solved in many variants

e System of water
management measures

* Required pumped quantities
e Reliability of water supply
* Climate change scenarios



Variants evaluation

* Course of water level in reservoirs

* Reliability of water supply
* Reliability of minimum flow rates in rivers

P1-1 kolisani hladin nadrzi na Rakovnicku dle DUR P1-2 maximalni vyuziti nadrznich prostor nadrzi na Rakovnicku
Vidhostice Vidhostice
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Current climate conditions
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reservoir Kryry,
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reservoir Senomaty
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Condltlons Affected by Cllmate Change

5 108 VD Sanov ,2021-2040 . VD Sanov ,2041-2060 5 VD Sanov ,2081-2100
45 45 5
4 4 4
35 35 5
3 3 3
[} ) )
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2 2 2
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1 1 1
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0 0.0 0 0
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] 0 0
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* Great uncertainty of the impacts of climate change

e Selection of the most probable climatic model (Climate Model HadRM_ Q0
developed by Met Office Hadley Center, UK).



Conditions Affected by Climate Change
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Measures:

reservoir Kryry,
reservoir Mukodély,
reservoir Sanov and
reservoir Senomaty
Water transfer from
Kryry to Senomaty a
Velky Jesenicky Pond

Water transfer from
Ohre River or

Berounka River



Assessing the impact of nature-friendly measures

Detailed analysis (11/2017): SWECO % R

* revitalization and renaturation of small watercourses,

* measures to reduce erosion,

* measures to reduce point sources of pollution,

* measures for better disposal of waste water,

* measures to manage rainfall,

* measures to improve land retention during floods,

* reconstruction of existing small water reservoirs and sediment removal.

-> The quantitative impact on water supply for the customer is
small

-> The qualitative influence is significant:

— reduction of sediment transport to reservoirs,

— elimination of eutrophication processes in reservoirs.



CONCLUSIONS

* The study contributed to a significant revision
of hydrological data and water demands,

* The study comprehensively evaluated the
impact of individual measures to solve the
deficit conditions in the basin of Rakovnik
Creek and BlSanka River,

* The results were also prepared for the likely
development of climate change.



