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Determination of minimum residual flow rates

Legislative – ZP 16/98 (MZP), No.150/2010 Coll.

Provisions in Czech Republic

Provisions in EU

New approach to determination of residual flow rates, methodology as a basis 
for processing of Government provision (August 2012)

Determination of minimum residual flow rates 
in Czech Republic



Determination of minimum residual flow rates

Legislative:

(1) 36

Minimum Residual Flow Rate

(1) Minimum residual flow is the flow of surface waters, which still allows the 
general use of surface water and ecological functions of water flow.

(2) Minimum residual flow is set by the authority when it permits water usage that 
can result in decreasing water flow rate. The decision of the authority is based on 
river basin district plans, the guideline issued by the Ministry of Environment and it 
also considers the status of surface and groundwater, in particular the results of 
water balance in the basin.

(3) The authority may require the owner of the water construction to place a mark 
at the minimal flow rate on the construction, to regularly measure flow rate, and 
report the results of measurements to the administrator of the chatchment area.



Determination of minimum residual flow rates

ZP16/98:
Standard values: values not affected by Q330, Q355, Q364, 
(one value for the entire year)

flow rate Q355 minimum flow rate

less than 0,05 m3.s-1 Q330

0,05 - 0,5 m3.s-1 (Q330 + Q355) . 0,5

0,51 - 5,0 m3.s-1 Q355

greater than 5,0 m3.s-1 (Q355 + Q364) . 0,5

• The procedure of determination of the Ministry of Environment, the 

procedure for assessment of individual cases of water management

• Audits made by the Ministry



Determination of minimum residual flow rates

AMENDMENT TO THE WATER ACT

No.150/2010 Coll.

36 minimum residual flow rate

(1) Minimum residual flow rate is the flow rate of surface waters, which still allows the general 
use of surface water and ecological functions of water flow.

(2) Minimum residual flow is set of the authority when it permits for water usage. The 
authority shall take into account the conditions of water flow, nature of water management 
and its decision is aimed on achieving water conservation management plan, adopted 
pursuant to 26. Furthermore, the location and method of measuring the minimum residual 

flow and frequency of presenting results of these measurements is decided by the authority.

(3) The method and criteria of setting minimum residual flow are determinedby the 
Government.



Determination of minimum residual flow rates

Current Methods of Determination of Minimum Flow Rates:

ZP 16/98 (Minimum Flow Rates)

Expert opinion 

Alternate methods a studies (IFIM, Phabsim) 



Determination of minimum residual flow rates

IFIM –Instream Flow Incremental Methodology

IFIM allows determination of minimum flow rates based on 
biological criteria.

Advantages: complexity, accuratnes

Disadvantages: big, time consuming

- reconnaissance, determination of habitat, selection of specific sections 
- collection of hydraulic data
- data preparation and callibration of Phabsim
- production computations
- simulation of habitat behaviour with respect to flow rate
- analysis of flow rate - WUA depencence
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Analysis of flow rate – WUA
dependence
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Determination of minimum residual flow rates

Methods of Determination of Minimal Flow Rates in EU

GERMANY

no official method

individual approach in each land

hydrological metods

experimental metods – IFIM, CASIMIR 
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Methods of Determination of Minimal Flow Rates in EU

 SWITZERLAND

Less than 60 l/s Q347   50 l/s 
and for each 10 l/s Q347 8 l/s 

Less than 160 l/s Q347                                 130 l/s 
and for each 10 l/s Q347 4.4 l/s 

Less than 500 l/s Q347                                 280 l/s 
and for each 100 l/s Q347 31 l/s 

Less than 2500 l/s Q347                               900 l/s 
and for each 100 l/s Q347 21.3 l/s 

Less than 10.000 l/s Q347                            2500 l/s 
and for each 1000 l/s Q347 150 l/s 

More than 60.000 l/s Q347                           10.000 l/s

- elaborate system of exceptions (+,-)
- interests in favor of withdrawal
- interests against withdrawal
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Methods of Determination of Minimal Flow Rates in EU

GREAT BRITAIN

- 25 years of investigation fo minimum flow rates

- regionalization

- seasonal distribution of the minimum flow rates according to the 
needs of species

- Low flows – computation of basic hydrological characteristics

- evaluation of environmental impacts or potential of hydropower

- water amount for withdrawal permission



Determination of minimum residual flow rates

Methodology as a basis for Government Regulation

The basic principle - hydrological method

 It is based on the assessment, used for water balance of surface waters and for
assessment of the hydrological regime of the WFD.

 It takes into account the seasonality (monthly evaluation or division of the season, 
according to water levels).

 Basic evaluation is performed uniformly for all cases. The result assessment is determining
the current status and any deviations from natural conditions.

 The procedure can be modified for the assessment of flows with basins and flows without 
basins.

 In the case of “unremovable" effects reducing residual flows in the sense of WFD -
exceptions can be applied.
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Methodology as a basis for Government Regulation
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Determination of Minimum Flow Rates in 
Czech Republic

Determination of minimum residual flow rates

Analysis of CHMI data (determination of hydrological 
charactersitics):

Selection of 25 „unaffected“ CHMI stations

 Degree of influence 0-15% - Water balance

 Reference lokalities (fish) 

 Hydrogeological conditions – base runoff BFI

 Geological conditions in Czech Republic

 Catchment area

 Altitude











Analysis of CHMI data and evaluating of hydrological
charakteristics:

 Daily data (2009-1979).

 Lines of exceeding - m-day flow rates.

 Comparation of m-day flow rates determined from daily values
with m-day flow rates determined from sliding averages (5, 7 and
10 days).

 Basic characteristics Cv, Cs, Qa

 Determining of probability distributions for average monthly flow 
rates and comparation with QMZP according to ZP16/98 .

Determination of minimum residual flow rates
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Evaluated hydrological characteristics CMMI:

 Number of stations 161 (BFI – base discharge)

 Time period 1981-2010

 Basic characteristics Cv, Cs, Qa

 Average rainfall in the catchment

 m-day flow rates compuded from daily data, quantile Q99%

 Long term series of average monthly flow rates (1981-2010) 
with probability of exceeding 50%, 60%, 70%, 80%, 90%, 95%, 
98% 

 Monthly data for Cv a Cs (1981-2010)
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Methodology as a basis for Government Regulation

The basic principle - hydrological method

 Qekol – natural flow rate (good state, WFD, POP) → Q m-day → Q330 ? Q 355 ? Q210 ?

 Seasonality ascpects (1-2)

 Regional conditions ?

 Deviation from Qekol in % (good state - 10%, passing - 10-25%, bad ≥ 25%)

 Qmin=0,9xQ330=……..m3/s

 A simple methodology for the needs of authorities



UNCERTAINTIES:

Determination of minimum residual flow rates

 Determination of natural flow rate Qekol. 

 Problems with setting bounds for „good state“ (how many percents, 10? 25? 40?).

 Regional aspects?

Future development:

 Increasing exactness and tuning of the method

 Project TACR
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