
HarmoniRiB River Basin Data Documentation 
Chapter 2 -  Svratka River Basin 

November 2006

Harmonised techniques and representative river basin data for assessment and
use of uncertainty information in integrated water management

Contract EVK1-CT-2002-00109

Povodi Moravy, 

(Morava River Basin Administration), 

Brno, Czech Republic



 



HarmoniRiB River Basin Data Documentation
Chapter 2 -  Svratka River Basin

November 2006

Harmonised techniques and representative river basin data for assessment and
use of uncertainty information in integrated water management

Contract EVK1-CT-2002-00109

Author

Pavel Biza, Povodi Moravy, (Morava River Basin Administration), 

Brno, Czech Republic



 



This report is Chapter 2 of a publicly accessible deliverable D6.3 of the HarmoniRiB 
project.  This R&D project is partly financed within the European Commission´s “Energy, 
Environment and Sustainable Development” programme, Key Action 1 “ Sustainable 
Management and Quality of Water”, 1.1 Integrated management and sustainable use of 
water resources at catchment river basin or sub-basin scale, 1.1.1 Strategic planning and 
integrated management methodologies and tools at catchment / river scale under contract 
EVK1-CT 2002-00109. This report may be downloaded from the internet and copied, 
provided that it is not changed and provided that proper reference to it is made: 
  
Pavel Biza. Chapter 2 -  Svratka River Basin. Povodi Moravy, (Morava River Basin 
Administration), Brno, Czech Republic, November 2006 (www.harmonirib.com) or 
(http://workplace.wur.nl/QuickPlace/harmonirib/Main.nsf/h_Toc/38da1522d3c0e520c12571
e3002f512c/?OpenDocument). 
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2. Svratka river basin data report 
Pavel Biza, Povodi Moravy  
David Fina, Povodi Moravy 
Milos Stary, Povodi Moravy 
 
 

2.1 Background 
 
Svrtaka river basin is one of the basins in the Czech Republic and it is a part of the Morava 
river basin. The organization responsible for the water management in the Morava river basin 
is Povodi Moravy (in English Morava River Basin Administration). It is one of the five 
similar organizations in the Czech Republic responsible for the river basin management. 
Water management structures (28 water reservoirs, 289 weirs and bed drops, more than 600 
km of flood protection dikes, 10 ponds, 12 small water power plants, 13 navigation locks and 
21 km of navigation channels, 15 pumping stations etc.) managed by Povodi Moravy on the 
whole Morava river basin serves to  runoff control, flood protection and water supply for 
industry, drinking purposes, agriculture, water energy and navigation. 
The main areas of Povodi Moravy responsibility are: 
- management of the important water streams and hydraulic structures in the basin 
- flood protection, protection against adverse effects of the water and its accidental pollution 
and  participation in the warning service 
- quality and quantity control of the surface water and water resources protection 
- cooperation with managers of small streams in the basin 
- surface water management aimed at water supply, production of electric power, fishery, 
water sports and recreation 
- laboratory water quality analyses and evaluation, hydroecological information systems,  
- renaturalization of river flows. 
 
Data set of the Svratka river basin data is a part of the HarmoniRib project database. The main 
objective of the database is to provide datasets suitable for the studying of the uncertainty in 
the water management data and its influence to the decision making process. The database 
includes information about uncertainty connected to the data and it is accessible to scientist 
community and end users together with other tools. 
The aim of this report is to document the data from Svratka river basin as a part of the 
HarmoniRib database.  
 
 
 
2.1.1 Geographical description 
 
Svratka river basin is situated in the Moravian part of the Czech republic. The main river in 
the basin is Svratka river which is 174 km long. In the basin there are about 1530 km of open 
watercourses. 
The whole basin is 4 115 km2 large. The Svratka river basin belongs to the Black Sea 
watershed. 
The highest point in the basin is mountain area at the north of the basin with maximum 
altitude about 836 m above sea level. The lowest point of the basin is the junction of Svratka 



HarmoniRiB November 2006 HarmoniRiB River Basin Data Report 
 

Svratka River Catchment Data Report                   2-3                        

river and Dyje river in the south area with the altitude of about 170 m above sea level. The 
most part of the basin is in the altitude between 400 – 600 m above sea level (48.8 %). 
The river basin surface is developed mostly by uplands (85 %), valleys, basins and troughs are 
only on 15 % of basin surface. 
The main geomorphological structure are deep and fault igneous rocks - about 63 % of the 
area. The rest are perm and carboniferous structures, unconsolidated tertiary structures, flysch 
belts and quaternary structures. In the basin is also karstic area on Svitava river which is a 
tributary of Svratka river. 
 

 
Figure 1. The map of the Svratka river basin. 
 
 
The position of the basin has the influence also to klimatology in the basin. In the north part 
of the basin the average annual total rainfall is about 800 mm, but in the south lowland only 
around 550 mm.  
 
The spring area of the Svratka river has short summer, slight cold and wet, the winter is 
longer with show cover. 
Southern part of the basin has long summer, warm and dry, short change from summer to 
winter or from winter to summer and shorter winter with short period with snow cover. 

Table 1. Area (in % from whole basin) with average annual temperature 

below 4 ºC 4-5 ºC 5-6 ºC 6-7 ºC 7-8 ºC 8-9 ºC above 9 ºC 
- 2 10 31 33 22 2 

 
Average annual total rainfall H = 601 mm 
Average annual discharge in lower Svratka river Qa = 15.4 m3/s 
Average 1-year flood Q1 = 117 m3/s 
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Average 100-year flood Q100 = 400 m3/s 
 
About 7 hydrogeological areas are partly in the Svratka river basin. 
The biggest is the part of Czech crystalline rock area in the northern part of the basin. There is 
also a part of the area with cretaceous basin around Svitava river (important source of 
underground water for drinking purposes with used source capacity about 1.2 m3/s). 
The flysch areas are in the central and southern part of the basin, where also the karstic area is 
located. The alluvial loam are about 1.7 m deep, the alluvial gravel is about 2.5 - 8 m deep. 
The southern part of the basin is formed by Carpathian depression, where the gravel and sand 
sediments and claystones are 50 - 100 m deep. 
 

      
Figure 2. The altitude in meters above sea level in the basin. 
 
According to the soil development are in the river basin mostly climate soils. Big amount of 
the forest soils and podzolic soils characterizes higher catchment ability and higher humus 
volume. 

Table 2. Part of the river basin ( in %) according to the soil type 

black soil brown soil podzol alluvial 
soil 

rendzina mountain 
soil 

salt soil 

7 8 69 3 5 6 2 
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Table 3. Part of the river basin ( in %) according to the soil kind 

clayey soil clay - loamy 
soil 

loamy soil loam - sandy 
soil 

sandy soil rocky soil 

8 7 53 0 10 22 
 
2.1.2 Environmental situation 
 
Svratka river basin is generally in good condition regarding the environment, but there are 
some problems with water quality in the lower parts of the rivers due to waste water from 
waste water treatment plants in the municipalities and from industry. There are also in the 
basin not satisfactory flood protection, mainly in the biggest town in the Svratka river basin, 
in Brno. 
 
Regarding the quality of surface waters there is a good situation in the upper parts in the 
basin. The north part of the basin in the highlands, first of all around spring of Svratka river, is 
covered by forests with relatively low agricultural activity. In the upper part of Svratka river 
is the water reservoir Vir with total volume of 56 millions m3 of water used in the last year as 
a water source for town Brno and surroundings with more than 400 000 inhabitants. Other 
source of drinkong water for the Brno town is underground water near Brezova nad Svitavou, 
in the upper part of Svitava river. 
 
Svratka river below reservoir Vir is affected by waste water from several municipalities 
around the river. The next reservoir Brno just above Brno Town has a big problems with 
eutrophication and with blue green algae due to impacts of nutrients. Water quality is in the 3. 
and 4. class. Also the river part below Brno is not in good condition like the tributary Litava 
river in the southern part of the basin. 
In the Svratka river basin there is now about 30 municipalities with more than 1000 
inhabitants with not suitable treatment of waste waters. 
 
Also the diffuse pollution sources (like agriculture and air deposition) have impact to the high 
concentration of total phosphorus and nitrogen in the surface waters. It is estimated that the 
total input from agriculture is about 13 – 21 kg of nitrogen from one hectar per a year and 
about 0.5 – 1 kg of phosphorus from one hectar per a year. This diffuse sources are about 50 – 
60 % of about total pollution. 
 
There are two landscape protected areas in the Svratka river basin -  one is Moravsky Kras, 
which is about 92 km2 large and cover karstic area, and second is Zdarske vrchy mountains, 
which are only partly in the Svratka river basin. 
 
Regarding the not acceptable flood protection the town Brno is in the highest priority. The 
town is situated in the junction of Svratka river and Svitava river and in the last 30 years there 
was a large town development in the inundation areas near this rivers junction. 
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Figure 3. Basic land use in the basin. 
 
 
2.1.3 Socio – economical overview 
 
River basin area  4115 km2 
Population   775 700 
Population density  189 person/km2 

 
About 460 municipalities are in the river basin, the biggest is town Brno with population 
higher than 373 000, the smallest is village Moravske Pavlovice with population 30. 

 

Table 4. Municipalities with population higher than 10 000. 

Town Population 
Brno 373 272  
Blansko 20 505 
Svitavy 17 583 
Boskovice 11 304 
Nove Mesto na Morave 10 481 
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Socio - economic data are available only according to statistical units (NUTS), not according 
to the river basins. Following information are based on statistical information for South 
Moravia region. 
 
Gross domestic product     about 5600 Euro/person/year 
Employed force      386 000 persons 
Average monthly gross salary of employees   about 440 Euro 
unemployment rate       8.9 % 
Rate of population connected to public water supply systems 89 % 
Rate of population connected to public sewerage systems  75 % 
Average price of 1 m3 of drinking water    0.55 Euro 
Average price of 1 m3 of waste water    0.64 Euro 
 
 
2.1.4 Previous studies 
 
1. Pilot project of Water management plan in the Svratka river basin (stage 1.), elaborated by 
Povodi Moravy, s.p. and Aquatis, 1999 
 
2. Pilot project of Water management plan in the Svratka river basin (stage 2.), elaborated by 
Povodi Moravy, s.p. and Aquatis, 2001 
 
3. Study “Flood protection for town Brno (I. and II. stage), elaborated by Povodi Moravy, s.p., 
2002 
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2.2 Svratka river basin data 
 
All water management data from Svratka river basin included in the HarmoniRiB database 
were prepared by Povodi Moravy and Czech Hydrometeorological Institute. 
The meteorological, surface water and groundwater data were prepared by Czech 
Hydrometeorological Institute, the water quality data by Povodi Moravy. Povodi Moravy is 
the water management organization in the river basin. 
The source data are in the digital form, mostly in the text files or in the Excel files.  
 
2.2.1 Meteorological 
 
The meteorological data in the Svratka river basin are represented by data from 4 
meteorological stations and from 15 rainfall measurement points in the whole basin. 
All meteorological data are daily values from period between 1 January 1991 and 31 
December 2000. 
 
The main meteorological stations in the river basin are in the folloving table: 
Site name Latitude Longitude Altitude 

 (degrees) (degrees) (m above sea level) 
Nedvezi 16.32 49.63 722 
Turany 16.70 49.17 241 
Zabovresky 16.57 49.22 235 
Bystrice 16.2781 49.5238 509 

 
The data from meteorological stations are following: 

• air temperature daily mean (degree Celsius) 
• sunshine duration daily (hours) 
• wind speed daily mean (m/s) 
• humidity relative daily mean (%) 

 
 
The rainfall data are from 15 rainfall measurement points, situated across the river basin. 
The rainfall is measured by rain gauge, where the measurement is recorded on a mechanical 
clockwork on the rotating paper drum. The data are following: 

• rainfall daily total (mm) 
 
 
 
Uncertainty 
There is no information on uncertainty connected to the meteorological data in Svratka river 
basin in the database. 
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2.2.2 Surface water 
 
Discharge 
 
Surface water data in the basin are represented by discharge data from 17 discharge gauging 
stations in the rivers in the basin. The discharge data are daily mean data in m3/s in the period 
between 1 January 1991 and 31 december 2000. 
 
In the stations there is a direct measurement of water level by float with on-line transfer of 
information to the control centre, each day at 7:00 in the morning. The basic measurement is 
water level and the actual discharge is calculated based on rating curve (function between 
water level and discharge) for each station. The rating curves are measured several times per a 
year for each gauging station. 
 
The stations are following: 
Site name Latitude Longitude Altitude 

 (degrees) (degrees) (m above sea level) 

Bilovice nad Svitavou - Svitava 16.6768 49.246 217.9 
Borovnice - Svratka 16.1924 49.6781 514.6 
Bela - Boskovice 16.7004 49.4944 273.4 
Loucka - Dolni Loucky 16.3612 49.3573 274.3 
Domanin - Bystrice 16.2064 49.5441 556.5 
Hradec nad Svitavou - Svitava 16.4841 49.7249 421.2 
Letovice - Kretinka 16.5603 49.5537 332.8 
Brno Porici - Svratka 16.5933 49.1864 197.1 
Rozhrani - Svitava 16.5336 49.6012 354.2 
Rozna - Nedvedicka 16.2452 49.4759 455.2 
Rychmanov - Litava 16.7647 49.1043 187.2 
Letovice - Svitava 16.5822 49.5324 320.3 
Veverská Bityska - Svratka 16.4419 49.2781 228.1 
Vir below reservoir - Svratka 16.3395 49.5431 366.4 
Svratka - Dalecin 16.2473 49.5916 466 
Frysavka - Jimramov  16.2236 49.6384 495 
Svratka - Zidlochovice 16.6179 49.0345 182 

 
 
Uncertainty 
 
In the HarmoniRiB database the discharge data in the Svratka river basin are connected to the 
information about uncertainty.  
 
The uncertainty was defined at each point of time series as a function of normal distribution 
with standard deviation of 10 % of each mean value. The standard deviation 10 % for daily 
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data is used by Czech standard for this kind of daily data in the long term observed discharge 
gauging stations. 
 
The time series of daily discharge is correlated in time. The function for correlation was 
selected as a exponential with the range parameter with 50 days. 
To know the suitable range parameter for the correlation the autocorrelation function was 
calculated for selected discharge gauging stations in the basin and for different years in the 
time series. 
The calculated values varies between 30 and 70 days, so the range parameter was select as 50 
days. 
 
 
Historical floods 
 
The HarmoniRiB database includes also some data about historical floods on Svratka and 
Svitava river in Brno town. The data are hourly data about discharge, calculated according to 
observed water level in the gauging stations during the flood situation. 
 
The data are following: 
 
Svitava river in Bilovice 
 

Period - from Period - to 
Day Hour Day Hour 

27 February 1937 5:00 18 March 1937 21:00 
24 August 1938 0:00 9 September 1938 23:00 
2 March 1941 0:00 15 March 1941 20:00 
1 July 1997 0:00 31 July 1997 23:00 

 
 
Svratka river in Brno – Pisarky or Porici 
 

Period - from Period - to 
Day Hour Day Hour 

1 March 1937 0:00 18 March 1937 23:00 
25 August 1938 0:00 9 September 1938 5:00 
3 March 1941 0:00 15 March 1941 23:00 
16 March 1947 0:00 27 March 1947 16:00 

1 July 1997 0:00 31 July 1997 23:00 
 
 
Uncertainty 
 
In the HarmoniRiB database these historical floods data on Svratka river and Svitava river are 
connected to the uncertainty.  
 
The uncertainty was defined at each point of time series as a function of normal distribution 
with standard deviation of 15 % of each mean value. The standard deviation 15 % for floods 
data is used by Czech standard for this kind of hourly data in the long term observed 
discharge gauging stations. 
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The time series of hourly discharge is correlated in time. The function for correlation was 
selected as a exponential with the range parameter with 60 hours. 
To know the suitable range parameter for the correlation the autocorrelation function was 
calculated for data in the time series. 
The calculated values were around 60 hours, so the range parameter was select as 60 hours. 
 
 
2.2.3 Groundwater 
 
Groundwater data in the basin are represented by groundwater levels data in the 12 
measurement points (wells) in the Svratka river basin. The water levels are measured weekly 
in the period between 1 January 1991 and 31 December 2000. 
 
The water level is measured by tape with whistle. 
 
 
The measurement points are following: 
Site name Latitude Longitude Altitude 

 (degrees) (degrees) (m above sea level) 

Zabovresky 16.568 49.2111 208.48 
Tisnov 16.4244 49.3366 247.38 
Skalice nad Svitavou 16.6139 49.4917 308.11 
Rajecko 02 16.6364 49.3883 279.97 
Rajecko 01 16.6444 49.3967 285.31 
Rajec-Jestrebi 16.6306 49.425 289.6 
Modrice 16.6264 49.1333 192.19 
Hradcany 16.4389 49.3336 247.24 
Doubravice nad Svitavou 16.6333 49.4311 295.23 
Dolni Herspice 16.6297 49.1561 197.16 
Cernovice 16.6361 49.1842 199.27 
Brezina 16.4319 49.3286 245.58 

 
 
In the other 4 measurement points (springs) the water abstraction is measured in l/s also 
weekly in the period between 1 January 1991 and 31 December 2000. 
 
The water abstraction in the springs is measured by gauging weir and by calibrated vessel. 
 
 
Site name Latitude Longitude Altitude 

 (degrees) (degrees) (m above sea level) 

U Potacu 16.3919 49.7028 515 
Sladkovo 16.1094 49.61 700 
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Papirnice 16.0594 49.7161 705 
Barborka 16.0292 49.6106 735 

 
 
 
 
Uncertainty 
There is no information on uncertainty connected to the groundwater data in Svratka river 
basin in the database. 
 
 
 
2.2.4 Water quality 
 
 
Surface water 
 
The quality of surface waters of Svratka river basin is represented in the HarmoniRiB 
database by 15 measurement points on rivers in the basin.  
 
The measurement points are following: 
River - Site name Latitude Longitude Altitude 

 (degrees) (degrees) (m above sea level) 

Svratka - Pisarky 16.568 49.1976 205 
Bobruvka - usti 16.4013 49.3563 256 
Frysavka - Jimramov pod 16.2236 49.6384 495 
Svratka - Zidlochovice 16.6179 49.0345 182 
Svratka - Dalecin 16.2473 49.5916 466 
Bystrice - Bystrice 16.2781 49.5238 509 
Svratka - Vir 16.3309 49.5517 389 
Svratka - Vranovice 16.6182 48.9505 171 
Svratka - Tisnov 16.4279 49.3233 243 
Svratka - Rajhrad 16.6176 49.0939 185 
Svratka - pod Svratkou 16.0506 49.7086 624 
Svratka - Komin 16.5534 49.2168 210 
Svitava - usti 16.631 49.1475 193 
Nedvedicka - Nedvedice 16.3358 49.4578 319 
Litava - Zidlochovice 16.6174 49.0447 182 

 
 
 
The water quality parameters are measured once per a month. The point sample from river is 
transport to chemical laboratory, where the appropriate analyses are fulfiled. 
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The HarmoniRiB database contains water quality data from Svratka river basin in the period 
between 1 January 1994 and 31 December 2003. 
 
The following parameters are in the database: 

• Oxygen (Dissolved) 
• BOD5 
• COD 
• Carbon (Organic) 
• pH 
• Temperature water 
• Conductivity 
• Suspended solids (undissolved components) in surface water 
• Ammonium  (expressed in nitrogen / after filtration) in surface water 
• Nitrite  (expressed in nitrogen / after filtration) in surface water 
• Nitrate  (expressed in nitrogen / after filtration) in surface water 
• Phosphorus 
• Chloride 
• Sulfate 
• Calcium 
• Magnesium 
• Chlorophyll a 

 
 
Uncertainty 
There is no information on uncertainty connected to the surface water quality data in Svratka 
river basin in the database. 
 
 
 
Groundwater 
 
The quality of groundwater of Svratka river basin is represented in the HarmoniRiB database 
by 5 measurement points in the basin.  
 
The measurement points are following: 
Site name Latitude Longitude Altitude 

 (degrees) (degrees) (m above sea level) 

U Potacu 16.3919 49.7028 515 
Sladkovo 16.1094 49.61 700 
Rajecko 02 16.6364 49.3883 279.97 
Cernovice 16.6361 49.1842 199.27 
Brezina 16.4319 49.3286 245.58 

 
 
 
The water quality parameters are measured twice per a year. The point sample from well is 
transport to chemical laboratory, where the appropriate analyses are done. 
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The HarmoniRiB database contains groundwater quality data from measurement points in the 
Svratka river basin in the period between 1 January 1991 and 31 December 2000. 
 
The following parameters are in the database: 

• COD 
• pH 
• Temperature water 
• Conductivity 

 
 
Uncertainty 
There is no information on uncertainty connected to the groundwater quality data in Svratka 
river basin in the database. 
 
 
 

2.3 Perspectives 
 
The current network of measurement points in the whole river basin regarding the water 
management data has a long tradition. The responsible organizations in the field of water 
management data are mainly Czech Hydrometeorological Institute and Povodi Moravy, the 
water management organization in the basin. The system of measurement was sufficient for 
the standart water management tasksin the past.  
According to the new point of view to water management data connected to the requests of 
EU Water Framework Directive the whole system will be evaluated regarding the ability to 
involve also the environmental data. 
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