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ABSTRACT 

The purpose of this project is to design a micro hydropower plant on the Mołstowa river 

near the Grąd town. The project was done based on 17 years of data from the hydrological 

yearbooks, topographic maps of terrain, cross-section to the Grąd river , and a map of the 

catchment of the Rega river. The project includes: Hydrologic analysis of the flow data, 

location of the reservoir, the analysis of power generation capacity, and the weir with the 

fish ladder. This type of power plants make possible to dispersed produce of electricity. 

Micro hydro power plant is simple in design, it can be built within about a year, does not 

require large amounts of money so it can be built by a private investor. Micro hydro can 

use the potential of lowland rivers. Throughout the country there are many unused water 

sills which can be easily adapted to the micro hydro power. And in the future micro hydro 

power plant may be a source of electricity for zero-emission buildings.  

This hydropower plant is designed according to Polish law. 
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1 INTRODUCTION  

Renewable hydropower has been used in Poland before the Second World War. The 

energy of water can be used with both: inland waters and sea, but on Polish territory there 

are hydropower plants which using inland waters. Under this concept, we mean the energy 

of flowing water, streams, rivers and other watercourses. The energy of inland waters is 

related to the cycle of water circulation in nature. Water on Earth is in constant motion due 

to solar energy, so it is one of the major sources of the formation of hydropower. 

1.1 Electicity market in Poland.  

Electricity in Poland is produced mainly from coal. About 4% of electricity is produced 

from renewable sources. European Union law requires that 20% of energy in all member 

countries will be produced from renewable sources till 2020. This condition was reduced to 

15% in Poland.  

 

Table 1-1 Production of electricity in Poland in 2007 

Production from:  GWh % 

coal 147631 92,6 

oil 2304 1,4 

gas 3062 1,9 

biomass 2555 1,6 

waste 335 0,2 

hydro 2939 1,8 

wind 522 0,3 

 

Total consumption of electricity in Poland is about 160 000 GWh/yr. Energy potential of 

main Polish rivers is 14 000 GWh/yr. The installed capacity from hydropower in Poland is 

about 2260MW. The highest concentration of existing medium size and large hydropower 

stations is in the western and southern parts of the country. The lowest in central Poland 

and in the eastern part they are practically absent. 
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Table 1-2 : Hydro power plants in Poland (large and medium)  

Nr Name River Year Power(MW) 

1 Żarnowiec Lake Żarnowskie 1982 680,0 

2 Porąbka-Żar Soła 1797 500,0 

3 Solina Soła 1968 200,0 

4 Włocławek Wisła 1970 162,0 

5 Żydowo 

Lake Kamienna and Lake 

Kwieckie 1971 151,0 

6 

Czorsztyń-Niedzica 

Stromowce Wyżne Dunajec 1997 92,1 

7 Dychów Bóbr 1936 79,5 

8 Różnów Dunajec 1941 50,0 

9 Koronowo Brda 1961 26,0 

10 Tresna Soła 1967 21,0 

11 Dębe Narew 1963 20,0 

12 Porąbka Soła 1953 12,6 

13 Brzeg Dolny/Wały Śląskie Odra 1958 9,8 

14 Myszkowice San 1962 8,3 

15 Żur Wda 1929 8,0 

16 Czachów Dunajec 1951 8,0 

17 Pilchowice Bóbr 1912 7,5 

18 Bielkowo Radunia 1925 7,2 

Source: Zdzisław Mikulski, THE DEVELOPMENT OF THE UTILISATION OF 

WATERPOWER IN POLAND 

1.2 Renewable energy sources.  

Demand for energy in Poland is estimated at around 4200 PJ per year. Energy derived from 

renewable sources may be obtained from: 

• - geothermal energy 

• - solar energy, 

• - biomass energy, 

• - water energy, 

• - wind energy 

Energy generated from renewable sources accounts for only a few percent of energy 

produced for the Polish. The share of hydropower in comparison to the total energy of the 

country is small. Poland has a huge, not used potential of energy production from 

renewable sources. 
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Table 1-3 Reserves of renewable energy sources in Poland and their utilisation;  

Energy source Technical potential  

Share 

Utilisation 

Share of the potential 

 PJ/year % PJ/year % 

Biomass 755 43.1 164 21 

Water  49 2.8 8 16 

Geothermy 220 12.6 0.5 0.2 

Wind 281 16.1 0.02 0.08 

Sun 445 25.4 0.03 0.06 

Total 1750 100 173 10 

source: Wiśniewski G., 2006 – Systemowe uwarunkowania wykorzystania odnawialnych 

źródeł energii w Polsce. 

Renewable energy sources are characterized by many advantages, among others: 

 

• - in a small way and sometimes not at all affect the environment (the acquisition of 

electricity without emitting harmful dusts and gases), 

• - saving solid fuels for electricity production, 

• - allow for obtaining the relatively cheaper energy, 

• - allow for the location of small (local) hydropower plants in various locations 

around the country 

• - constantly renewing the resources 

• - improve the visual landscape 

 

Poland does not have favourable conditions for the development of renewable energy. 

Geothermal resources are of low temperature and are heavily polluted. Solar radiation due 

to the location of the country is low and variable during the year. The wind blows 

intermittently, and legal considerations make it difficult to use. Also, hydro power struggle 

with the legal regulations, but in recent years under consideration is to build more 

hydropower plants and the rebuilding of micro hydro.  

 

1.3 Micro hydro power.  

 

Before the Second World War in Poland, there were about 8000 micro hydropower plants 

(MEW), as shown in Figure 1.1 now there are about 600. 
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Figure 1.1 SHP plants number, installed capacity (MW) and electricity generation (GWh) 

in Poland. 

Source: P. Punys, B. Pelikan / Renewable and Sustainable Energy Reviews 11 (2007) 

1321–1360 

In last years as can be seen in figure above more and more popular is micro hydro power 

(MEW). The micro hydro has a lot of advantages:  

 

• do not pollute the environment and can be installed on small streams, 

• increase the level of groundwater in the area above the threshold, 

• reduce the erosion of bottom above the threshold; 

• can be designed and built within 1-2 years 

• can be performed using local materials and labor, and their technical simplicity 

results in high reliability and long life 

• do not require a large staff and can be remotely controlled, 

• dispersal distance reduces the transmission of energy costs; 

• existing water thresholds can be used to reduce construction costs 

 

There are also some negative effects associated with the construction and operation of 

small hydropower plants, affecting the environment. 

Since the natural water flow velocity in the river is reduced, so the result may be the 

gradual build-up of plants, the accumulation of sediment or the fish kill , which is caused 

by a lack of oxygen, or incorrect design fish ladder. There is also a threat to raise the water 

level, the occurrence of erosion and possible flooding of the surrounding area. However, 

even these negative effects compare to many ecological and economic advantages 

mentioned above are worthy of interest in micro hydroelectric power plants as an excellent 

source of clean energy, easy to produce in Polish rivers. 
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2 RESERVOIR 

Storage reservoirs are artificial water reservoirs, which are created by blocking the river 

water by the dam. 

Basic functions of the reservoirs are:  

 

• collecting water for the population and industry,  

• using water power (hydropower),  

• flood protection 

• using for irrigation  

• development of tourism, recreation, and sport 

 

The choice of the location of the reservoir is affected by many factors. They are mainly 

technical factors, such as the appropriate amount of water to fill and maintain the reservoir 

water quality, land morphology, topography, hydrogeology, tectonics, geotechnical 

conditions and the limitations that arise from the existing state of land use (buildings and 

infrastructure). A very important problem which occurs during the creation of the reservoir 

is its impact on the environment. It is necessary that the reservoir had the least effect on the 

environment. The best place for the reservoir location is where a natural reservoir was in 

the past. The planned scope of the construction work should ensure the utmost protection 

of the soil, greenery and natural topography. 

2.1 Topographical analysis for determine size and location of 
the reservoir. 

To determine the reservoir area maps in scale 1:10 000 was scanned and analysed in 

AutoCAD software. The map is in the appendix B. All data are in the table below. 

 

 Table 2-1 Statement of floodplain area 

Elevation (m a.s.l.) Area (km
2
) Total volume (Gl) H average (m) 

21,25 0,000 0,000 0,000 

22,50 0,188 0,078 0,417 

23,75 0,639 0,595 0,931 

25,00 0,993 1,615 1,626 

                

The reservoir characteristics can be seen in Figures: 2.1, 2.2, and 2.3 below.  
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Figure 2.1 Area of the reservoir in each contour 
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Figure 2.2 Volume of the reservoir in each contour 

 



7 

21,25

22,5

23,75

25

0 0,4 0,8 1,2 1,6

El
e

va
ti

o
n

 [
m

 a
.s

.l
.]

 

H average[m] 

Reservoir average depth 

 

Figure 2.3 Average depth of the reservoir in each contour 

 

2.2 Determination of the headwater  

Based on the curve of the reservoir, the reservoir volume curve and the curve of the 

average depth of the reservoir cannot be unambiguously determined elevation to which 

water should be accumulated. Due to terraria shape, and existing buildings it is not possible 

to accumulate water at a level higher than 25 m a.s.l. 

Mołstowa river elevation:   21,25 m a.s.l. 

Maximum elevation in reservoir:  25,00m a.s.l.  

Lift height:     3,75m 
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3 HYDROLOGICAL CALCULATION OF THE MOŁSTOWA RIVER 

Hydrological analysis was done based on data from the hydrological yearbooks from the 

years 1983-1999.  

 

 

Figure 3.1 Table from hydrological yearbook for 1983 

 

All tables are in Appendix A. 
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Hydrological analysis of the river is to predict the likely flow of water and the conditions 

in which weir need to be designed.  

3.1 Mołstowa River  

 

Mołstowa River is a right tributary of the river Rega. The river is located in the north 

western part of Poland. Its source is located in the meadows to the north-west of Lake 

Klępnicko. The length of the river is 48.9 - 57 km (depend of source) is one of the cleanest 

Polish rivers, rich in salmonides (trout, grayling, trout), it flows through various areas, 

wooded and sparsely populated. The total catchment area of the river is 349 (km2). The 

length of the catchment is equal to 54.8 (km2), the average width of the basin is 6.36 (km). 

The average slope catchment area is 19 (‰), and the average elevation of land 53.76 (m). 

River network Density of catchment area is 0.6 (km/km2) and the surface of lakes is 0.26 

(%) of basin.  

Areas that are nearby to the river can be used as a recreation area, because there is no 

heavy industry and area is very clean. 

3.2 Flow-duration curve 

 

The reservoir is designed close to the Grąd village. In place where the reservoir is 

designed, there is no measurement point. The closest measurement point is situated on 

Mołstowa River in the Bielikowo city. Stream flow data can from the Bielikowo city be 

used in place where reservoir is designed basis on hydrological analogy method.  

There are two situations when hydrological analogy method can be used: 

 

• when incomplete data is available 

• when there is no data available in current cross section 

 

In this case the second option will be used. This option has three choices: 

 

• interpolation method 

• differential basin method 

• extrapolation method 

 

In this case when only one measurement point is available, third method can be used. If 

you assumed that the discharges in the Bielikowo city and in the Grąd village are equal, 

equation will look like this: 

 

Q –Grąd cross-section discharge 

Q0 –Bielikowo measuring point discharge 
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A – Grąd cross-section basin area 

A0 – Bielikowo measuring point basin area 

n – coefficient, for average discharge is equal to 1 

Basin area in Grąd is equal: 

 

A1 – basin area between the Bielikowo measuring point and the Grąd cross-section 

A0 –Bielikowo measuring point basin area 

To determine the differential basin area maps of Rega catchment area was scanned and 

analysed in AutoCAD software. 

 

  Figure 3.2 Differential basin area  

 

 

When Grąg cross-section basin area is estimated, Grąd cross-section discharge can be 

calculated. 
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Table 3-1 Example of stream flow data for Bielikowo measuring point and Grąd cross-

section 

Number QBielikowo(m
3
/s) QGrąd(m

3
/s)  QGrąd sorted(m

3
/s) 

Frequency 

(%) 

1 1,44 1,06 11,43 0,02 

2 1,78 1,31 11,21 0,03 

3 1,78 1,31 10,99 0,05 

4 1,78 1,31 10,92 0,06 

5 1,78 1,31 10,25 0,08 

6 1,78 1,31 10,25 0,10 

7 1,78 1,31 10,03 0,11 

8 1,78 1,31 10,03 0,13 

9 1,44 1,06 9,88 0,14 

10 1,44 1,06 9,88 0,16 

11 1,44 1,06 9,81 0,18 

12 1,44 1,06 9,51 0,19 

13 1,44 1,06 9,51 0,21 

14 1,78 1,31 9,51 0,23 

15 1,78 1,31 9,15 0,24 

… … … … … 

6195 2,79 2,06 0,74 99,77 

6196 2,69 1,98 0,74 99,79 

6197 2,59 1,91 0,72 99,81 

6198 2,5 1,84 0,72 99,82 

6199 2,5 1,84 0,72 99,84 

6200 2,5 1,84 0,69 99,86 

6201 2,4 1,77 0,69 99,87 

6202 2,4 1,77 0,69 99,89 

6203 2,3 1,70 0,69 99,90 

6204 2,3 1,70 0,66 99,92 

6205 2,3 1,70 0,66 99,94 

6206 2,4 1,77 0,61 99,95 

6207 2,4 1,77 0,61 99,97 

6208 2,5 1,84 0,61 99,98 

6209 2,5 1,84 0,61 100,00 

 

From data from table 3-1 flow-duration curve can be created. 
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Figure 3.3 Flow duration curve in Grąd cross-section 
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3.3 Rating curve 

To determine the rating curve the indirect method must use because in the Grąd cross-

section were not carried out measurements of the flow and state. Measurements of Grąd 

cross-section necessary to determine rating curve were taken from the thesis of Mr. Adam 

Rutkowski. During measurement at the Bielikowo measuring point water state was 183cm 

and flow was 2,22m
3
/s. 

 

Table 3-2 Grąd cross-section depth data 

from left border(m) depth (cm) 

0,0 0,0 

0,5 16,5 

1,0 32,5 

1,5 45,0 

2,0 47,0 

2,5 42,0 

3,0 41,0 

3,5 39,0 

4,0 37,0 

4,5 36,5 

5,0 35,0 

5,5 35,0 

6,0 33,5 

6,5 30,0 

7,0 30,5 

7,5 27,0 

8,0 26,5 

8,5 28,0 

9,0 29,5 

9,5 24,0 

10,0 27,0 

10,5 26,5 

11,0 24,0 

11,5 11,0 

11,7 0,0 
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Figure 3.4 Grąd cross-section 
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To create a rating curve equation for the discharge must be analysed. 

 

Q – discharge (m
3
/s) 

F – cross-section area (m
2
) 

v – velocity (m/s) 

Then the Chezy formula can be used. 

 

When Manning’s coefficient is used  

 

Final equation: 

 

Q – discharge (m
3
/s) 

F – cross-section area (m
2
) 

n – Manning’s roughness coefficient 

Rh – hydraulic radius, Rh = F/χ (m), χ – wetted perimeter 

I – slope (‰) 

Basis on available flow and state it is possible to calculate ratio  

 

 

Transforming the equation is obtained, the coefficient C=1,015 

 

Table 3-3 Data to create a rating curve 

Number Elevation (m a.s.l.) F (m
2
) χ (m) Rh (m) C Q (m

3
/s) 

1 20,83 0,00 0,00 0,00 1,015 0,00 

2 21,04 0,86 6,88 0,12 1,015 0,22 

3 21,25 3,58 11,80 0,30 1,015 1,64 

4 21,46 6,29 12,73 0,49 1,015 3,99 

5 21,67 9,53 14,20 0,67 1,015 7,41 

6 21,88 13,10 15,66 0,84 1,015 11,80 

7 22,09 17,00 17,11 0,99 1,015 17,17 

8 22,3 21,23 18,58 1,14 1,015 23,55 

9 22,51 25,79 20,04 1,29 1,015 30,96 

10 22,72 30,68 21,51 1,43 1,015 39,46 
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Figure 3.5 Rating curve in Grąd cross-section. 
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3.4 Minimum, maximum and mean river discharge 

 

Table 3-4 Minimum, maximum and mean river discharge 

 

XI-IV V-X XI-X 

WWQ 15,50 14,90 15,50 

SWQ 5,18 3,33 4,25 

NWQ 2,11 1,26 1,26 

WSQ 8,01 6,07 8,01 

SSQ 3,57 2,28 2,93 

NSQ 1,74 1,07 1,07 

WNQ 4,23 2,79 4,23 

SNQ 2,54 1,71 2,12 

NNQ 1,44 0,83 0,83 

 

WWQ – maximum discharge of maximum discharges 

SWQ – mean discharge of maximum discharges 

NWQ – minimum discharge of maximum discharges 

WSQ – maximum discharge of mean discharges  

SSQ – mean discharge of mean discharges 

NSQ – minimum discharge of mean discharges 

WNQ – maximum discharge of minimum discharges 

SNQ – mean discharge of minimum discharges 

NNQ – minimum discharge of minimum discharges 

3.5 Class determination of hydraulic structure 

Basis on „Rozporządzenia Ministra Ochrony Środowiska Zasobów Naturalnych i 

Leśnictwa z dnia 20 grudnia 2007 roku, w sprawie warunków technicznych, jakim 

powinny odpowiadać obiekty budowlane gospodarki wodnej i ich usytuowanie”. There are 

four classes of hydraulic structures.  In the first class are the largest structures that have the 

most stringent safety factors. There are several parameters to determining the class of 

structure. The table from which the class of structure can be specified is in appendix C. 

 Lift height: 

     H = 3,75 m 

            5 < H ≤ 10 m, IV class 

 Reservoir volume: 
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     V = 1,6 km
3
 

     0,2 < V ≤ 5 km
3
, IV class 

           Flooded area: 

    F = 0,99 km
2
 

    F <1 km
2
, IV class 

Installed power capacity: 

           P = 0,025 MW 

   P ≤ 5 MW, IV class  

Class fourth of hydraulic structure is determined. 

3.6 Flood probability curve  

 

Table 3-5 Maximum year flow for analysis 

Number Number QBielikowo(m
3
/s) QGrąd(m

3
/s)  

1983 1 6,62 5,35 

1984 2 4,94 4,00 

1985 3 11,80 9,54 

1986 4 15,50 12,54 

1987 5 12,40 10,03 

1988 6 10,60 8,57 

1989 7 5,33 4,31 

1990 8 6,84 5,53 

1991 9 14,90 12,05 

1992 10 7,52 6,08 

1993 11 11,00 8,90 

1994 12 11,90 9,62 

1995 13 8,58 6,94 

1996 14 12,90 10,43 

1997 15 4,85 3,92 

1998 16 10,30 8,33 

1999 17 13,90 11,24 

 

Flood probability calculation was made in Flood Frequency Analysis software from 

Institute of Meteorology and Water Management. 

Probability distribution of maximum discharges  
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The most credible distribution function Weibull with lower bound d= 0.1 and 

ML estimators of parameters: alpha= 8.7, beta= 3.173 

The full report from probability analysis is given in appendix D 

 

Table 3-6 Results from Flood Frequency Analysis software 

p[%] Qmax,p   Palpha=84% 

99,90 1,09 1,4 

99,50 1,74 2,1 

99,00 2,15 2,6 

98,50 2,43 2,9 

98,00 2,65 3,1 

95,00 3,52 4,0 

90,00 4,39 4,9 

80,00 5,54 6,1 

70,00 6,40 6,9 

60,00 7,16 7,7 

50,00 7,87 8,4 

40,00 8,59 9,1 

30,00 9,35 9,9 

20,00 10,23 10,8 

10,00 11,45 12,1 

5,00 12,43 13,2 

2,00 13,51 14,4 

1,00 14,22 15,2 

0,50 14,85 16,0 

0,20 15,62 16,9 

0,10 16,14 17,5 

0,05 16,63 18,1 
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Figure 3.6 Flood probability curve           

. 1% and 3% flow 

Q1% - design flood = 14,22 m
3
/s 

Q3% - discharge during construction = 13,15 m
3
/s 
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4 HYDRO POWER CALCULATION  

4.1 Power-duration curve  

 

g – acceleration 9,82[m/s
2
] 

η – efficiency equal ηturbine·ηgenerator·ηtransformer = 0,81 

Q – flow[m3/s] 

H – head[m] 

To determine head rating curve was used. Maximum discharge in the Grąd cross-section is 

not higher than 12m
3
/s and minimum discharge higher than 0,5 m

3
/s. The rating curve was 

modified due to better fit to trend line.  

 

 

Figure 4.1 Rating curve for flow equal 0,5m
3
/s – 12,0m

3
/s      
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Table 4-1 Power calculation 

Number QGrąd sorted(m
3
/s) Elevation(m a.s.l.) H(m) P(kW) Frequency (%) 

1 11,43 21,79 3,21 291,98 0,02 

2 11,21 21,78 3,22 287,10 0,03 

3 10,99 21,77 3,23 282,17 0,05 

4 10,92 21,77 3,23 280,51 0,06 

5 10,25 21,75 3,25 265,38 0,08 

6 10,25 21,75 3,25 265,38 0,10 

7 10,03 21,74 3,26 260,25 0,11 

8 10,03 21,74 3,26 260,25 0,13 

9 9,88 21,73 3,27 256,81 0,14 

10 9,88 21,73 3,27 256,81 0,16 

11 9,81 21,73 3,27 255,09 0,18 

12 9,51 21,72 3,28 248,16 0,19 

13 9,51 21,72 3,28 248,16 0,21 

14 9,51 21,72 3,28 248,16 0,23 

15 9,15 21,71 3,29 239,42 0,24 

… … … … … … 

6195 0,74 21,12 3,88 22,75 99,77 

6196 0,74 21,12 3,88 22,75 99,79 

6197 0,72 21,12 3,88 22,75 99,81 

6198 0,72 21,12 3,88 22,31 99,82 

6199 0,72 21,12 3,88 22,31 99,84 

6200 0,69 21,12 3,88 22,09 99,86 

6201 0,69 21,12 3,88 21,42 99,87 

6202 0,69 21,12 3,88 21,42 99,89 

6203 0,69 21,12 3,88 21,42 99,90 

6204 0,66 21,12 3,88 21,42 99,92 

6205 0,66 21,11 3,89 20,53 99,94 

6206 0,61 21,11 3,89 20,53 99,95 

6207 0,61 21,10 3,90 18,97 99,97 

6208 0,61 21,10 3,90 18,97 99,98 

6209 0,61 21,10 3,90 18,97 100,00 

 

From data from table 4 – 1 power – duration curve can be created. 
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Figure 4.2 Power – duration curve   
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4.2 Optimal flow, for maximum energy yield 

To determine the turbine power at which the plant would work most efficiently frequency 

curve must be determined. 

To determine the number of bands equation bellow can be used: 

 

N – number of flow stream data, N=6209 

n=13,5 

Size of band: 

 

Pmax – maximum power output of a turbine Pmax = 291,98kW 

Pmin – minimum power output of a turbine Pmin = 18,97kW 

 

 

Table 4-2 Size of power plant bands  

Number Upper border(kW) Lower border(kW) Middle(kW) Days Days(%) 

1 33,68 18,97 26,33 422 6,8 

2 53,14 33,90 43,52 2377 38,3 

3 72,48 53,34 62,91 1820 29,3 

4 91,62 72,68 82,15 924 14,9 

5 111,03 92,01 101,52 295 4,8 

6 131,55 111,22 121,38 140 2,3 

7 151,56 132,48 142,02 81 1,3 

8 172,24 153,03 162,64 63 1,0 

9 194,89 176,61 185,75 30 0,5 

10 214,63 196,34 205,48 24 0,4 

11 239,42 221,76 230,59 19 0,3 

12 265,38 248,16 256,77 10 0,2 

13 291,98 280,51 286,25 4 0,1 
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c  

Figure 4.3 Frequency curve for 13 bands 

 

The figure above shows that the most frequently value is occurring in the second band. If 

through the turbine flows less than the projected amount of water, the turbine efficiency 

decreases significantly. If it is assumed that the turbines do not operate at a flow lower than 

projected, table below can be created. 
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Table 4-3 Energy production 

Number QGrąd sorted(m
3
/s) P(kW) E(MWh) EH=3,21m(MWh) Frequency (%) 

1 11,43 291,98 0,41 0,41 0,02 

2 11,21 287,10 0,81 0,81 0,03 

3 10,99 282,17 1,20 1,19 0,05 

4 10,92 280,51 1,58 1,57 0,06 

5 10,25 265,38 1,87 1,85 0,08 

6 10,25 265,38 2,25 2,22 0,10 

7 10,03 260,25 2,57 2,53 0,11 

8 10,03 260,25 2,94 2,89 0,13 

9 9,88 256,81 3,26 3,21 0,14 

10 9,88 256,81 3,63 3,56 0,16 

11 9,81 255,09 3,96 3,89 0,18 

12 9,51 248,16 4,20 4,12 0,19 

13 9,51 248,16 4,55 4,46 0,21 

14 9,51 248,16 4,90 4,80 0,23 

15 9,15 239,42 5,07 4,95 0,24 

… … … …  … 

6195 0,74 22,75 198,98 164,70 99,77 

6196 0,74 22,75 199,01 164,73 99,79 

6197 0,72 22,75 195,17 161,46 99,81 

6198 0,72 22,31 195,20 161,49 99,82 

6199 0,72 22,31 193,29 159,86 99,84 

6200 0,69 22,09 187,50 154,95 99,86 

6201 0,69 21,42 187,53 154,97 99,87 

6202 0,69 21,42 187,56 155,00 99,89 

6203 0,69 21,42 187,59 155,02 99,90 

6204 0,66 21,42 179,83 148,45 99,92 

6205 0,66 20,53 179,86 148,47 99,94 

6206 0,61 20,53 166,22 136,95 99,95 

6207 0,61 18,97 166,24 136,97 99,97 

6208 0,61 18,97 166,27 136,99 99,98 

6209 0,61 18,97 166,30 137,01 100,00 
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If the table is sorted by energy production or energy production with the lowest head equal 

to 3,21m, the highest energy production is possible to obtain at a flow of 1,31m
3
/s. Power 

of hydropower plant is equal to 39,69kW.  

 

 

Figure 4.4 Power production curve 1 

 

 

Figure 4.5 Power production curve 2 
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4.3 Turbine selection 

Based on the defined parameters turbine was selected. For head 3,75(m) and discharge 

1,31(m
3
/s) pipe Kaplan turbine type S was selected. Fish ladder need 0,41(m

3
/s) flow, so 

discharge for turbine is equal 0,90(m
3
/s). Turbines were chosen from the 

company ZRE Gdańsk Sp. Ltd. All charts come from the company webpage. 

 

 

Figure 4.6 Chart with the parameters of the turbines 

 

From chart above turbine with diameter 500mm was chosen.  

 

 

Figure 4.7 Scheme of turbine  
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Figure 4.8 Basic parameters of turbine 

 

 

Figure 4.9 Visualization of the turbine with the generator 

 

Kaplan turbine was selected because of high efficiency even with 20% of nominal 

discharge. 

Description of the turbine is in Appendix E. 
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Figure 4.10 Efficiency of different types of turbines  
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5 WEIR  

 

Figure 5.1 Weir scheme 
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5.1 Height of water over the spillway 

Q1% - design flood = 14,22 m
3
/s 

Q3% - discharge during construction = 13,15 m
3
/s 

Mołstowa river elevation:   21,25 m a.s.l. 

Maximum elevation in reservoir:  25,00 m a.s.l.  

Lift height:     3,75m 

 

The proposed weir will pass all discharge during construction, so there is no need to design 

additional equipment. 

To estimate height of water over the spillway, equation below need to be transformed.  

 

μ – flow coefficient, for weirs with cylindrical crest μ – 0,83 

b – spillway width, b= 7,0(m) 

h – height of water over the spillway 

g – acceleration, 9,81(m/s
2
) 

Using option solve in ‘excel’ flow height of water over the spillway found h=0,84(m) 

Height of water over the spillway is approximately equal 0,84(m) 

Height of weir is equal p= 25,00-21,25-0,84 = 2,91 (m) 

5.2 Shape of weir 

 

 

Figure 5.2 Scheme to determine the shape of weir sill 
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To determine the shape of weir sill, Creager's curves were used. Based on table from the 

book: Budownictwo betonowe Tom XVII, wyd. Arkady’, Warszawa, 1969 it is easy to 

design shape of weir sill. Curves A and B are the basic Creager’s curves. To protect the 

structure from corrosion, a modified curve C was used to design the shape. With such a 

structure weir will be protected from oxygen. 

 

Table 5-1 The Curve C data 

x/h x(m) y/h y(m) 

0,000 0,000 -0,113 -0,094 

0,100 0,084 -0,036 -0,030 

0,200 0,167 -0,007 -0,006 

0,300 0,251 0,000 0,000 

0,400 0,335 -0,006 -0,005 

0,600 0,502 -0,060 -0,050 

0,800 0,670 -0,147 -0,123 

1,000 0,837 -0,256 -0,214 

1,200 1,005 -0,393 -0,329 

1,400 1,172 -0,565 -0,473 

1,700 1,423 -0,873 -0,731 

2,000 1,674 -1,255 -1,051 

2,500 2,093 -1,960 -1,641 

3,000 2,511 -2,820 -2,361 

3,500 2,930 -3,820 -3,198 

4,000 3,348 -4,930 -4,127 

 

h – height of water over the spillway (m) 

 

 

Figure 5.3 Shape of weir sill  
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To determine the radius of curvature of the bottom of the weir, equation bellow can be 

used. 

 

h – height of water over the spillway (m) 

r – radius of curvature of the bottom of the weir (m) 

p – height of weir (m) 

 

The radius equal to 0,95(m) was chosen. 

5.3 Hydraulic jump  

Flow depth before hydraulic jump based on the book: Budownictwo betonowe Tom XVII, 

wyd. Arkady’, Warszawa, 1969 

 

 

h1 – flow depth before hydraulic jump (m) 

q – discharge, q=Q3%/b, q=1,88(m
3
/s)  

v1 – velocity before hydraulic jump (m/s) 

φ1 – velocity coefficient, φ1= φ·ω, φ1=0,98 

φ – shape coefficient, for weirs with cylindrical crest ω=0,98-1,0 

ω – coefficient depending on the height of weir, 0,0(m)-10,0(m) ω=1,0 

g - acceleration, 9,81(m/s
2
) 

H – drop of energy level(m), H=3,21(m) 

 

 

Using option solve in ‘excel’ flow depth before hydraulic jump was found h1=0,252(m) 

Flow depth after hydraulic jump based on the book: Budownictwo betonowe Tom XVII, 

wyd. Arkady’, Warszawa, 1969 

 

h1 – flow depth before hydraulic jump (m) 

h2 – flow depth after hydraulic jump (m) 

q – discharge, q=Q3%/b, q=1,1 (m
3
/s)  

v1 – velocity before hydraulic jump (m/s) 
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v2 – velocity after hydraulic jump (m/s) 

α - discharge coefficient; α=1,1-1,2; α=1,1 

g - acceleration, 9,81(m/s
2
) 

From continuity equation: 

 

After transformation equation bellow can be used to estimate flow depth after hydraulic 

jump. 

 

Using option solve in ‘excel’ flow depth before hydraulic jump was found h2=1,653(m) 

From condition below can be checked whether it is necessary to design the stilling basin. 

 

 

Stilling basin is necessary. 

5.4 Stilling basin 

Basin depth of d=1,0m was assumed. It is necessary to check depth before hydraulic jump 

and depth after hydraulic jump once again  

 

h1 – flow depth before hydraulic jump (m) 

q – discharge, q=Q3%/b, q=1,1 (m
3
/s)  

v1 – velocity before hydraulic jump (m/s) 

φ1 – velocity coefficient, φ1= φ·ω, φ1=0,98 

φ – shape coefficient, for weirs with cylindrical crest ω=0,98-1,0 

ω – coefficient depending on the height of weir, 0,0(m)-10,0(m) ω=1,0 

g - acceleration, 9,81(m/s
2
) 

H – drop of energy level(m), H=3,21(m) 

d – stilling basin depth d=1,3(m) 

Using option solve in ‘excel’ flow depth before hydraulic jump was found h1=0,209(m) 

 

Using option solve in ‘excel’ flow depth before hydraulic jump was found h2=1,847(m) 

Depth of stilling basin equal 1,3(m) is sufficient to protect construction from hydraulic 

jump. 
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There is one more condition in Polish law. (h(Q1%)+d)/h2  has to be greater than safety 

factor. Safety factor for IV class construction is equal 1,05 

 

 

When depth of stilling basin is designed, the length of stilling basin can be estimated. 

There are several empirical formulas which allow estimating the length of stilling basin. It 

is not easy to explicitly calculate the length of hydraulic jump. Should be applied several 

equations and select the longest result. 

h1 – flow depth before hydraulic jump; h1=0,209 (m) 

h2 – flow depth after hydraulic jump; h2=1,847 (m) 

d – stilling basin depth; d=1,3(m) 

Smetana equation: 

 

 

 

Wójcicki equation: 

 

 

 

 

Pawłowski equation: 

 

 

 

 

Safranez equation 
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The longest basin is from Wójcicki equation, L=12,38m. Stilling basin length equal to 

12,5m was assumed. 

5.5 Infiltration under weir  

 

   

Figure 5.4 Weir scheme with characteristic points – infiltration 

To avoid ground erosion under the weir, it is necessary to reduce velocity of water which is 

infiltrating under the weir. To reduce velocity a sheet piling under the weir and an 

upstream slab has to be designed. Lane method was used to design the length of 

infiltration. In Lane method is summed vertical section and 1/3 of horizontal section. If the 

sum of section is longer than the minimum length of infiltration, weir is protected from 

ground erosion.  

Minimum length of infiltration  

 

c – coefficient depending on the type of soil; medium sand c=6 

Δh – the highest difference between water before and after the weir; Δh=3,90(m) 

 

Thickness of the upstream slab (1-2) 

 

Δh – the highest difference between water before and after the weir; Δh=3,90(m) 

 

Length of the upstream slab (2-3)  
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Δh – the highest difference between water before and after the weir; Δh=3,90(m) 

 

Section 3-4 is equal to d – 1-2; 3-4 section is equal 0,35(m) 

Thickness of the downstream slab 

 

Δh – the highest difference between water before and after the weir; Δh=3,90(m) 

 

Length of infiltration 

 

w – thickness of the upstream slab; w=0,95(m) 

Lp – length of the upstream slab; Lp=7,8(m) 

sp – length of the sheet piling 

L – length of the stilling basin; L=12,5(m) 

d – stilling basin depth; d=1,3(m) 

wb – thickness of the downstream slab; wb=0,78(m) 

To determine length of the sheet piling equation bellow need be converted 

 

 

Minimum length of the sheet piling is equal 12,48(m) 

5.6 Stability of downstream slab  

 

 

Figure 5.5 Infiltration pressure chart 

 

The building is stable if the weight of the structure is greater than the force of buoyancy. 

To be sure of the stability of the building, the worst possible scenario should be 

considered. The worst scenario is when there is no water in the basin. Only 5-6-7 part of 

the pressure chart has an impact on the downstream slab. The length of 5-6 section and 6-7 

section was checked in AutoCAD software: 
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5-6=0,66(m) 

6-7=6,25(m) 

 

G – weight of downstream slab; G 

W – buoyancy forces 

np – coefficient depending on class of structure; IV class np=1,0 

 

γw - specific weight of water; γw=10(KN/m
3
) 

 

 

wb – thickness of the downstream slab; wb=0,78(m) 

L – length of stilling basin; L=12,5(m) 

γw - specific weight of reinforced concrete; γw=25(KN/m
3
) 

 

 

Weight of downstream slab is sufficient, slab is safe. 

5.7  Fish ladder 

Weirs disrupt the natural flow of water in a river. A fish ladder is a structure which allows 

fishes to migrate upstream. Fish ladder must be shaped so that the appropriate species of 

fish recognize it as a natural migration path. Basic types of fish ladders: 

• pool and weir 

• baffle fish way  

• fish elevator 

• rock-ramp fish way 

• vertical-slot fish passage 

Mołstowa River is classified as a natural habitat for salmonides. This species of fish 

migrate up river to spawn. It is necessary to design fish ladder. Vertical-slot fish ladder 

was chosen.  

http://www.engineeringtoolbox.com/density-specific-weight-gravity-d_290.html
http://www.engineeringtoolbox.com/density-specific-weight-gravity-d_290.html
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Figure 5.6 Vertical-slot fish ladder scheme 

Fish ladder parameters based on environmental department publication: ‘Zasady dobrej 

praktyki w utrzymaniu rzek i potoków górskich.’ 

From table 9 basic parameters of fish ladder for salmonidea are taken. 

s – slot width; s=0,30(m) 

b – chamber width; b=1,8(m) 

b1 – chamber length; b1=2,75(m) 

Qf – minimum flow through fish ladder; Qf=0,41(m
3
/s) 

hf – minimum depth in fish ladder; hf=0,75(m) 

hef – maximum difference in water levels between chambers; hef=0,2(m) 

Because of maximum difference in water levels between chambers to go through entire 

height of weir 15 chambers was designed. Total length of fish ladder is about 42(m). 

Chambers might be situated in three lines to reduce length to about 15(m). It is necessary 

to reduce discharge for energy production by 0,41(m
3
/s).  
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6 SUMMARY  

Hydro power plant on the Mołstowa river near Grąd village was designed. 

The volume of designed reservoir: 1,615 Gl 

Flooded area: 0,993(km
2
) 

Lift height: 3,75(m) 

Class of structures: IV 

From flood probability: 

Design flood = 14,22 (m
3
/s) 

Discharge during construction = 13,15(m
3
/s) 

Kaplan turbine pipe type S was selected: 

Turbine diameter: 500(mm) 

Turbine power: 25(kW) 

 

Weir without gates has been designed: 

Height: 2.91(m) 

Stilling basin length: 12.5(m) 

Stilling basin depth: 1.3(m) 

Fish ladder for salmonides was necessary: 

Length of the fish ladder: 42(m) 

Flow through the fish ladder 0,41(m
3
/s) 
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Rzeka: MOŁSTOWA Rok: 1983 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 1,44 1,78 1,78 3,02 2,62 2,62 2,22 2,22 1,44 1,22 1,39 1,44

2 1,78 1,78 1,78 3,42 2,62 3,02 2,22 2,22 1,44 1,22 1,39 1,49

3 1,78 1,78 1,78 3,42 2,62 3,02 2,22 2,22 1,44 1,06 1,39 1,55

4 1,78 1,44 1,78 4,62 3,02 3,02 2,22 1,78 1,44 1,06 1,39 1,55

5 1,78 1,44 1,78 4,22 3,02 3,42 2,22 1,78 1,44 1,22 1,34 1,55

6 1,78 1,78 1,78 4,22 3,02 3,42 2,22 1,78 1,44 1,44 1,34 1,55

7 1,78 1,78 2,22 3,02 3,82 3,02 2,22 1,78 1,44 1,44 1,26 1,44

8 1,78 1,78 2,22 3,02 4,62 3,02 2,22 2,22 1,78 1,44 1,26 1,44

9 1,44 1,78 2,62 3,42 6,22 2,62 2,62 2,22 1,78 1,86 1,34 1,55

10 1,44 1,78 2,62 3,42 6,62 2,62 2,62 2,22 1,44 1,86 1,34 1,70

11 1,44 1,44 2,22 3,02 6,22 2,70 2,62 1,78 1,34 1,78 1,39 1,78

12 1,44 1,44 2,22 3,02 6,22 3,02 2,62 1,78 1,34 1,78 1,44 1,94

13 1,44 1,78 2,22 3,02 5,42 3,82 2,62 1,78 1,34 1,62 1,39 1,94

14 1,78 1,78 2,22 2,62 5,02 4,62 2,62 1,78 1,44 1,62 1,39 1,94

15 1,78 1,78 2,22 2,22 4,62 5,42 2,62 2,22 1,44 1,62 1,49 1,86

16 1,78 2,22 2,22 2,22 4,62 4,62 2,62 2,22 1,44 1,44 1,49 1,86

17 1,78 2,22 2,62 2,62 4,22 3,82 2,62 2,22 1,44 1,44 1,44 1,86

18 1,78 2,22 2,62 2,62 4,22 3,42 2,62 2,62 1,22 1,44 1,44 1,94

19 1,78 2,22 2,62 2,22 3,82 3,02 2,62 2,62 1,06 1,44 1,44 1,94

20 2,22 2,22 3,02 2,22 3,82 3,02 2,70 2,22 1,06 1,39 1,44 1,94

21 2,22 2,22 3,02 2,22 3,42 3,02 2,70 2,22 1,06 1,39 1,49 2,11

22 1,78 2,22 3,02 2,22 3,42 3,02 2,70 1,78 1,22 1,39 1,49 2,11

23 1,78 2,22 2,62 2,22 3,02 2,62 2,62 1,78 1,22 1,39 1,49 2,22

24 1,78 2,22 2,62 2,22 3,42 2,62 2,62 1,44 1,22 1,39 1,55 2,22

25 1,78 2,22 2,62 2,62 3,82 2,62 3,02 1,44 1,44 1,34 1,55 2,22

26 1,78 1,78 2,62 2,62 3,82 3,02 3,02 1,44 1,44 1,34 1,44 2,11

27 1,78 1,78 2,62 2,62 3,82 2,62 3,02 1,44 1,44 1,34 1,44 2,11

28 1,78 1,78 2,62 2,62 4,22 2,62 2,62 1,44 1,22 1,34 1,44 2,11

29 1,78 1,78 2,62 3,82 2,62 2,22 1,44 1,22 1,34 1,44 2,11

30 1,78 1,78 3,02 3,02 2,62 2,22 1,44 1,22 1,34 1,44 2,11

31 1,78 3,02 3,02 2,22 1,22 1,34 2,11

Suma 52,24 58,22 74,98 80,96 125,22 94,68 78,26 57,54 42,12 44,33 42,56 57,80

NQ 1,44 1,44 1,78 2,22 2,62 2,62 2,22 1,44 1,06 1,06 1,26 1,44

SQ 1,74 1,88 2,42 2,89 4,04 3,16 2,52 1,92 1,36 1,43 1,42 1,86

WQ 2,22 2,22 3,02 4,62 6,62 5,42 3,02 2,62 1,78 1,86 1,55 2,22

SQ Zima: 2,69 m3/s Rok: 2,22 m3/s Lato: 1,75 m3/s

Ekstr. WQ: 6,62 m3/s NQ: 1,44 m3/s WQ: 3,02 m3/s NQ: 1,06 m3/s

roku 10.III. 1,9-13.XI,4,5,11,12.XII. 25-27.V. 19-21.VII,3,4.VIII.

Okres:

SNQ

SSQ

SWQ

SSQ Zima: m3/s Rok: m3/s Lato: m3/s

Ekstr. WWQ: m3/s NNQ: m3/s WWQ: m3/s NNQ: m3/s

okres

Wskaźniki opadu i odpływu

P 29,7 50,7 91,2 31,0 78,9 61,5 81,9 26,3 17,2 62,2 43,9 72,7

Zima: 343,0 mm Rok: 647,2 mm Lato: 304,2 mm

H 12,3 13,7 17,7 19,1 29,5 22,3 18,4 13,5 9,9 10,4 10,0 13,6

Zima: 114,5 mm Rok: 190,4 mm Lato: 75,9 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

4,62 3,42 3,02 2,62 2,62 2,11 1,94 1,78 1,44 1,44 1,39 1,22 1,06
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Rzeka: MOŁSTOWA Rok: 1984 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,02 2,02 3,58 3,58 2,38 2,38 2,11 2,38 3,34 2,22 1,44 2,30

2 2,02 2,11 3,82 3,58 2,38 2,38 2,11 2,11 3,18 2,38 1,44 2,38

3 1,94 2,11 3,82 3,58 2,54 2,54 2,22 1,78 3,02 2,54 1,49 2,38

4 1,94 2,02 3,82 3,74 2,54 2,54 2,22 1,86 3,02 2,62 1,55 2,46

5 1,94 2,02 4,22 3,74 2,54 2,62 2,02 2,11 2,86 2,54 1,55 2,46

6 1,94 2,02 4,38 3,82 2,62 2,62 2,02 2,46 2,86 2,38 1,62 2,46

7 1,94 1,94 4,38 3,74 2,62 2,62 2,02 2,78 2,62 2,38 1,62 2,46

8 2,02 2,11 4,22 4,46 2,62 2,70 2,02 3,02 2,62 2,22 1,70 2,38

9 2,11 1,94 3,82 4,62 2,78 2,70 1,86 3,42 2,22 2,22 1,78 2,22

10 2,11 2,02 3,82 4,62 2,78 2,54 1,86 3,82 2,02 2,11 2,02 2,22

11 2,02 2,02 4,22 4,38 3,02 2,54 1,86 4,22 1,70 2,02 2,22 2,30

12 2,02 1,94 4,30 3,82 2,86 2,38 2,11 3,82 1,55 1,94 2,38 2,30

13 2,02 2,11 4,30 3,34 2,86 2,38 2,11 3,58 1,70 1,94 2,94 2,38

14 1,94 2,11 4,46 3,34 2,62 2,22 2,11 3,42 2,02 1,86 3,34 2,38

15 1,94 1,94 4,62 3,34 2,62 2,22 2,02 3,50 2,22 1,86 3,82 2,46

16 1,94 2,02 4,94 3,42 2,62 2,22 2,02 3,58 2,62 1,78 3,82 2,62

17 2,02 2,02 4,78 3,42 2,54 2,11 2,02 3,42 3,02 1,78 3,58 2,62

18 2,02 2,22 4,78 3,58 2,54 2,11 1,78 3,18 3,42 1,78 3,58 2,46

19 2,02 2,22 4,62 3,58 2,62 2,11 1,78 3,10 3,82 1,70 3,42 2,46

20 2,02 2,22 4,62 3,58 2,62 2,22 1,78 3,02 4,62 1,70 3,42 2,38

21 2,02 2,38 4,46 3,02 2,54 2,22 1,78 3,02 3,82 1,62 3,26 2,38

22 2,11 2,38 4,22 2,62 2,54 2,22 1,94 2,86 3,02 1,62 3,26 2,30

23 2,11 2,38 4,22 2,62 2,46 2,11 1,94 3,02 3,42 1,55 3,02 2,30

24 2,11 2,70 4,14 2,54 2,46 2,11 2,11 3,02 3,18 1,55 3,02 2,38

25 2,11 2,70 3,82 2,54 2,22 2,11 2,11 3,18 3,02 1,55 2,78 2,46

26 2,11 3,02 4,22 2,54 2,02 2,02 2,11 3,34 2,86 1,55 2,54 2,38

27 2,11 3,34 4,22 2,54 2,02 2,02 2,22 3,34 2,62 1,49 2,38 2,38

28 2,11 3,34 4,06 2,30 2,11 2,22 2,22 3,50 2,62 1,49 2,22 2,38

29 2,11 3,82 4,06 2,30 2,22 2,38 2,54 3,50 2,54 1,49 2,30 2,22

30 2,11 3,82 3,82 2,22 2,22 2,54 3,34 2,38 1,49 2,30 2,22

31 3,02 3,58 2,22 2,62 2,30 1,44 2,22

Suma 60,95 74,03 130,34 98,30 77,75 69,78 64,18 92,70 86,23 58,81 75,81 73,70

NQ 1,94 1,94 3,58 2,30 2,02 2,02 1,78 1,78 1,55 1,44 1,44 2,22

SQ 2,03 2,39 4,20 3,39 2,51 2,33 2,07 3,09 2,78 1,90 2,53 2,38

WQ 2,11 3,82 4,94 4,62 3,02 2,70 2,62 4,22 4,62 2,62 3,82 2,62

SQ Zima: 2,81 m3/s Rok: 2,63 m3/s Lato: 2,45 m3/s

Ekstr. WQ: 4,94 m3/s NQ: 1,94 m3/s WQ: 4,62 m3/s NQ: 1,44 m3/s

roku 16.I. XI,XII. 20.VII. 31.VIII-2.IX.

Okres:

SNQ

SSQ

SWQ

SSQ Zima: m3/s Rok: m3/s Lato: m3/s

Ekstr. WWQ: m3/s NNQ: m3/s WWQ: m3/s NNQ: m3/s

okres

Wskaźniki opadu i odpływu

P 82,7 47,0 68,9 28,2 5,5 22,4 70,8 164,8 94,1 30,2 84,1 51,5

Zima: 254,7 mm Rok: 750,2 mm Lato: 495,5 mm

H 14,3 17,4 30,7 23,1 18,3 16,4 15,1 21,8 20,3 13,8 17,8 17,4

Zima: 120,3 mm Rok: 226,6 mm Lato: 106,3 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

4,46 3,82 3,58 3,02 2,70 2,38 2,38 2,22 2,11 2,02 1,86 1,55 1,44
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Rzeka: MOŁSTOWA Rok: 1985 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,11 2,62 2,22 3,74 2,81 3,30 4,59 1,87 2,09 1,61 1,74 1,67

2 2,11 2,62 2,22 4,62 2,79 3,90 5,91 1,80 2,09 1,61 1,74 1,67

3 1,94 2,54 2,30 5,42 2,77 4,59 8,55 1,80 2,01 1,67 1,87 1,74

4 2,02 2,38 2,30 8,62 2,76 4,59 9,87 1,80 2,01 1,67 1,94 1,74

5 2,22 2,38 2,11 11,80 3,16 4,30 10,00 1,87 2,01 1,61 2,09 1,87

6 2,22 2,22 2,11 11,80 3,15 4,30 9,87 1,87 1,94 1,61 2,24 1,87

7 2,30 2,22 2,11 11,50 3,59 3,90 9,61 1,87 1,80 1,55 2,33 1,87

8 2,46 2,38 1,94 10,50 3,58 3,65 9,47 1,94 1,67 1,55 2,68 1,94

9 2,46 2,38 1,94 8,62 3,38 3,30 7,23 1,94 1,61 1,55 2,78 1,94

10 2,38 2,22 1,78 6,22 3,18 3,19 6,57 1,94 1,55 1,49 2,78 1,94

11 2,38 2,22 1,78 6,22 3,17 2,98 6,57 1,94 1,49 1,49 2,78 2,09

12 2,30 2,02 2,22 7,02 3,06 2,98 5,91 1,94 1,55 1,49 2,98 2,09

13 2,30 2,02 2,22 7,02 3,05 2,78 4,59 1,94 1,55 1,49 2,98 2,01

14 2,22 1,94 2,11 8,22 3,13 2,68 3,30 1,87 1,55 1,43 2,78 2,01

15 2,22 1,94 1,94 8,22 3,11 2,88 2,78 1,87 1,61 1,43 2,78 1,94

16 2,22 2,11 1,78 7,05 3,01 3,30 2,59 1,87 1,61 1,49 2,78 1,94

17 2,02 2,11 1,78 6,26 2,99 3,77 2,33 1,80 1,67 1,49 2,59 1,94

18 2,02 2,22 1,78 5,45 2,98 4,03 2,33 1,80 1,61 1,61 2,59 1,94

19 2,02 2,22 2,02 4,62 3,06 4,03 2,33 1,80 1,61 1,61 2,33 1,87

20 2,02 2,30 2,02 4,62 3,05 3,77 2,78 1,80 1,55 1,74 2,33 1,87

21 2,02 2,30 2,02 4,62 3,03 3,77 2,78 1,80 1,55 1,74 2,24 1,94

22 2,11 2,11 2,22 3,74 3,11 3,30 2,33 1,94 1,61 1,67 2,24 1,94

23 2,11 2,11 2,22 4,16 3,10 3,08 2,33 2,09 1,61 1,67 2,09 1,80

24 2,22 1,94 2,22 4,16 2,89 2,88 2,24 2,24 1,67 1,67 2,09 1,80

25 2,22 1,94 2,22 4,33 2,88 2,78 2,17 2,24 1,74 1,61 1,94 1,87

26 2,22 1,94 2,38 4,33 2,68 2,33 2,17 2,24 1,74 1,61 1,94 1,87

27 2,38 1,78 2,38 3,68 2,66 2,78 2,09 2,17 1,80 1,61 1,94 1,87

28 2,38 1,78 2,70 3,24 2,56 2,98 2,09 2,17 1,80 1,67 1,87 1,87

29 2,38 2,02 3,02 2,55 3,19 1,94 2,17 1,67 1,67 1,74 1,80

30 2,46 2,02 3,18 2,53 4,59 1,94 2,17 1,67 1,61 1,74 1,80

31 2,02 3,34 2,79 1,94 1,61 1,61 1,80

Suma 66,44 67,02 68,58 179,80 92,56 103,90 141,20 58,56 53,05 49,33 68,94 58,31

NQ 1,94 1,78 1,78 3,24 2,53 2,33 1,94 1,80 1,49 1,43 1,74 1,67

SQ 2,21 2,16 2,21 6,42 2,99 3,46 4,55 1,95 1,71 1,59 2,30 1,88

WQ 2,46 2,62 3,34 11,80 3,59 4,59 10,00 2,24 2,09 1,74 2,98 2,09

SQ Zima: 3,24 m3/s Rok: 2,76 m3/s Lato: 2,33 m3/s

Ekstr. WQ: 11,80 m3/s NQ: 1,78 m3/s WQ: 10,00 m3/s NQ: 1,43 m3/s

roku 5,6.II. 27,28,XII,10,11,16-18.I. 5.V. 14,15.VIII.

Okres: 1983 - 1985

SNQ 1,77 1,72 2,38 2,59 2,39 2,32 1,98 1,67 1,37 1,31 1,48 1,78

SSQ 2,00 2,14 2,95 4,23 3,18 2,98 3,05 2,32 1,95 1,64 2,08 2,04

SWQ 2,26 2,89 3,77 7,01 4,41 4,24 5,21 3,03 2,83 2,07 2,78 2,31

SSQ Zima: 2,91 m3/s Rok: 2,55 m3/s Lato: 2,18 m3/s

Ekstr. WWQ: 11,80 m3/s NNQ: 1,44 m3/s WWQ: 10,00 m3/s NNQ: 1,06 m3/s

okres 5,6.II.85r. XI,XII.83r. 5.V.85r. VII,VIII.83r.

Wskaźniki opadu i odpływu

P 28,2 27,6 55,8 36,0 32,0 68,9 33,2 89,1 49,6 31,6 95,7 24,6

Zima: 248,5 mm Rok: 572,3 mm Lato: 323,8 mm

H 15,6 15,8 16,1 42,3 21,8 24,5 33,2 13,8 12,5 11,6 16,2 13,7

Zima: 136,1 mm Rok: 237,2 mm Lato: 101,1 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

8,62 4,62 3,30 2,89 2,59 2,22 2,22 1,94 1,87 1,78 1,61 1,55 1,43
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Rzeka: MOŁSTOWA Rok: 1986 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 1,61 2,50 2,78 2,60 1,73 4,42 3,58 2,60 1,57 1,73 1,99 1,90

2 1,74 2,50 2,59 2,73 1,73 4,58 3,21 2,60 1,57 1,73 2,08 1,99

3 1,74 2,98 2,59 2,67 1,73 4,58 3,21 2,51 1,68 1,68 2,08 1,99

4 1,74 3,19 2,50 2,75 1,73 4,58 2,97 2,51 1,68 1,68 2,16 1,99

5 1,94 3,30 2,50 2,66 2,16 4,88 2,97 2,51 1,73 1,63 2,16 2,16

6 1,94 3,90 2,50 2,66 2,16 4,88 2,60 2,60 1,73 1,63 2,16 2,16

7 1,94 4,59 2,33 2,52 2,60 5,18 2,60 2,60 1,73 1,63 2,08 2,08

8 2,01 5,25 2,33 2,52 2,89 5,18 2,60 2,60 1,73 1,52 2,08 2,08

9 2,01 4,59 2,33 2,48 3,25 5,33 2,84 2,72 1,68 1,52 2,08 2,08

10 2,17 4,30 2,50 2,33 3,51 5,33 2,84 2,72 1,73 1,52 1,90 1,99

11 2,17 4,03 2,98 2,16 3,51 5,03 3,21 2,72 1,73 1,47 1,90 1,99

12 2,17 4,03 3,30 1,95 3,46 4,42 3,21 2,60 1,90 1,47 1,90 1,90

13 2,33 3,53 3,90 1,95 3,43 3,82 3,21 2,60 1,90 1,52 1,90 1,90

14 2,33 2,98 4,59 1,84 3,51 3,82 3,09 2,60 1,90 1,52 1,82 1,90

15 2,24 2,78 4,59 1,84 3,58 3,70 3,09 1,99 1,82 1,63 1,82 2,08

16 2,24 2,78 5,25 1,84 3,58 3,58 2,84 1,99 1,82 1,63 1,82 2,08

17 2,09 2,78 5,65 1,84 3,21 3,58 2,84 2,16 1,82 1,68 1,82 2,16

18 2,09 3,30 6,57 1,79 3,21 3,58 2,60 2,16 1,82 1,68 1,82 2,16

19 2,09 3,90 7,23 1,79 3,21 3,82 2,60 1,90 1,82 1,68 1,82 1,99

20 1,94 3,90 7,89 1,79 3,09 5,33 2,72 1,90 1,90 1,73 1,90 1,99

21 1,94 4,59 11,40 1,73 3,09 6,08 2,72 1,90 2,08 1,73 1,90 1,99

22 1,94 5,91 15,20 1,73 3,21 6,84 2,72 1,73 2,08 1,82 1,90 2,08

23 1,94 7,23 15,50 1,73 3,21 9,56 2,60 1,73 1,99 1,73 1,82 2,08

24 2,01 7,76 11,40 1,73 3,45 8,35 2,34 1,73 1,99 1,73 1,82 2,25

25 2,01 4,59 10,60 1,73 3,45 7,60 2,34 1,63 1,90 1,82 1,99 2,25

26 2,01 4,30 9,86 1,73 3,82 7,60 2,16 1,57 1,90 1,82 1,99 2,08

27 2,17 4,16 7,60 1,73 3,82 6,84 2,16 1,52 1,90 1,90 2,16 2,08

28 2,17 4,16 5,33 1,73 3,97 5,33 2,34 1,52 1,90 1,90 2,16 1,90

29 2,33 3,90 4,58 4,12 4,58 2,34 1,52 1,82 1,82 2,08 1,90

30 2,33 3,30 3,82 4,12 3,82 2,51 1,52 1,82 1,90 1,90 1,99

31 2,78 3,21 4,42 2,51 1,82 1,90 1,99

Suma 61,38 123,79 175,40 58,55 97,96 156,22 85,57 64,96 56,46 52,35 59,01 63,16

NQ 1,61 2,50 2,33 1,73 1,73 3,58 2,16 1,52 1,57 1,47 1,82 1,90

SQ 2,05 3,99 5,66 2,09 3,16 5,21 2,76 2,17 1,82 1,69 1,97 2,04

WQ 2,33 7,76 15,50 2,75 4,42 9,56 3,58 2,72 2,08 1,90 2,16 2,25

SQ Zima: 3,72 m3/s Rok: 2,89 m3/s Lato: 2,07 m3/s

Ekstr. WQ: 15,50 m3/s NQ: 1,61 m3/s WQ: 3,58 m3/s NQ: 1,47 m3/s

roku 23.I. 1.XI. 1.V. 11,12.VIII.

Okres: 1983 - 1985

SNQ 1,77 1,72 2,38 2,59 2,39 2,32 1,98 1,67 1,37 1,31 1,48 1,78

SSQ 2,00 2,14 2,95 4,23 3,18 2,98 3,05 2,32 1,95 1,64 2,08 2,04

SWQ 2,26 2,89 3,77 7,01 4,41 4,24 5,21 3,03 2,83 2,07 2,78 2,31

SSQ Zima: 2,91 m3/s Rok: 2,55 m3/s Lato: 2,18 m3/s

Ekstr. WWQ: 11,80 m3/s NNQ: 1,44 m3/s WWQ: 10,00 m3/s NNQ: 1,06 m3/s

okres 5,6.II.85r. XI,XII.83r. 5.V.85r. VII,VIII.83r.

Wskaźniki opadu i odpływu

P 41,9 100,8 83,0 11,7 36,1 85,8 62,2 65,2 81,8 80,3 61,6 36,8

Zima: 359,3 mm Rok: 747,2 mm Lato: 387,9 mm

H 14,5 29,1 41,3 13,8 23,1 36,8 20,1 15,3 13,3 12,3 13,9 14,9

Zima: 158,5 mm Rok: 248,3 mm Lato: 89,8 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

7,76 5,18 3,90 3,21 2,75 2,17 2,17 1,99 1,90 1,82 1,73 1,52 1,47
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Rzeka: MOŁSTOWA Rok: 1987 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 1,99 2,34 3,70 3,44 3,56 4,74 2,64 2,34 2,64 3,68 2,34 2,94

2 1,99 2,34 3,82 3,44 3,68 4,74 2,84 2,24 2,54 3,68 2,34 2,94

3 2,08 2,34 3,82 3,56 3,68 4,74 2,84 2,24 2,44 3,81 2,44 2,84

4 2,16 2,34 3,94 3,56 3,81 4,60 2,94 2,44 2,34 3,81 2,54 2,84

5 2,16 2,51 3,94 3,81 3,81 4,60 3,06 2,64 2,24 3,68 2,54 2,64

6 2,08 2,51 3,94 3,81 3,81 4,60 3,06 2,64 2,04 3,56 2,44 2,64

7 2,08 2,51 3,81 4,18 3,93 4,60 2,94 2,64 2,04 3,56 2,44 2,44

8 1,99 2,51 3,81 4,88 3,93 4,74 2,94 2,84 1,94 3,44 2,44 2,34

9 1,99 2,60 3,56 5,57 4,18 4,74 2,84 2,84 1,94 3,44 2,34 2,34

10 1,99 2,60 3,56 6,26 4,60 4,74 2,84 2,84 2,14 3,31 2,34 2,24

11 2,08 2,60 3,56 6,62 4,88 4,60 2,74 2,94 2,24 3,31 2,24 2,24

12 2,08 2,84 3,68 7,66 5,57 4,60 2,74 3,06 2,44 3,19 2,24 2,44

13 2,25 2,84 3,68 8,35 5,57 4,60 2,64 3,31 2,44 3,19 2,34 2,44

14 2,25 2,84 3,44 10,60 5,57 4,32 2,64 3,56 2,64 3,19 2,44 2,64

15 2,16 2,97 3,44 10,90 5,57 4,32 2,64 3,56 2,44 3,06 2,34 2,64

16 2,16 2,97 3,31 10,90 5,43 4,32 2,64 3,31 2,24 2,94 2,34 2,74

17 2,34 2,72 3,31 10,60 5,43 4,32 2,54 3,31 2,04 2,94 2,24 2,74

18 2,34 2,72 3,06 10,60 5,15 4,18 2,54 3,31 2,44 2,94 2,14 2,94

19 2,34 2,97 3,06 10,30 5,15 4,18 2,44 3,06 2,94 2,64 2,24 2,94

20 2,34 2,84 3,06 10,30 4,88 4,18 2,44 3,19 5,57 2,64 2,24 2,94

21 2,16 2,84 3,06 11,40 4,88 4,18 2,34 3,19 5,29 2,44 2,34 2,94

22 2,16 3,09 3,06 11,40 4,88 4,32 2,34 3,19 5,01 2,44 2,34 2,94

23 2,16 3,09 3,06 12,10 4,88 4,32 2,34 3,19 5,01 2,34 2,44 2,84

24 2,16 3,09 3,06 12,40 4,74 4,18 2,44 2,94 4,88 2,34 2,54 2,84

25 2,16 3,09 3,19 11,40 4,74 3,81 2,84 2,94 4,74 2,24 2,54 2,74

26 2,16 3,33 3,19 4,18 4,88 3,56 2,64 2,94 4,06 2,34 2,44 2,74

27 2,25 3,33 3,19 3,93 4,88 3,56 2,64 2,94 3,81 2,34 2,44 2,74

28 2,25 3,33 3,19 3,56 4,74 3,31 2,84 2,94 3,06 2,44 2,54 2,64

29 2,25 3,58 3,19 4,74 2,94 2,64 2,84 2,64 2,44 2,64 2,44

30 2,34 3,58 3,19 4,60 2,54 2,64 2,64 3,56 2,44 2,74 2,44

31 3,70 3,19 4,60 2,44 3,56 2,34 2,54

Suma 64,90 88,96 106,07 209,71 144,75 127,18 83,08 88,06 95,35 92,15 72,00 82,74

NQ 1,99 2,34 3,06 3,44 3,56 2,54 2,34 2,24 1,94 2,24 2,14 2,24

SQ 2,16 2,87 3,42 7,49 4,67 4,24 2,68 2,94 3,08 2,97 2,40 2,67

WQ 2,34 3,70 3,94 12,40 5,57 4,74 3,06 3,56 5,57 3,81 2,74 2,94

SQ Zima: 4,10 m3/s Rok: 3,44 m3/s Lato: 2,79 m3/s

Ekstr. WQ: 12,40 m3/s NQ: 1,99 m3/s WQ: 5,57 m3/s NQ: 1,94 m3/s

roku 24.II. 1,2.XI,8-10.XI. 20.VII. 8,9.VII.

Okres: 1983 - 1985

SNQ 1,77 1,72 2,38 2,59 2,39 2,32 1,98 1,67 1,37 1,31 1,48 1,78

SSQ 2,00 2,14 2,95 4,23 3,18 2,98 3,05 2,32 1,95 1,64 2,08 2,04

SWQ 2,26 2,89 3,77 7,01 4,41 4,24 5,21 3,03 2,83 2,07 2,78 2,31

SSQ Zima: 2,91 m3/s Rok: 2,55 m3/s Lato: 2,18 m3/s

Ekstr. WWQ: 11,80 m3/s NNQ: 1,44 m3/s WWQ: 10,00 m3/s NNQ: 1,06 m3/s

okres 5,6.II.85r. XI,XII.83r. 5.V.85r. VII,VIII.83r.

Wskaźniki opadu i odpływu

P 43,1 72,7 41,0 55,5 15,7 46,6 36,6 86,1 102,3 86,8 66,5 27,0

Zima: 274,6 mm Rok: 679,9 mm Lato: 405,3 mm

H 15,3 20,9 25,0 49,4 34,1 29,9 19,6 20,7 22,4 21,7 17,0 19,5

Zima: 174,6 mm Rok: 295,4 mm Lato: 120,9 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

10,60 4,88 4,32 3,81 3,44 2,94 2,94 2,64 2,44 2,34 2,24 2,08 1,94
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Rzeka: MOŁSTOWA Rok: 1988 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,54 10,50 7,66 5,99 6,26 5,57 2,94 2,54 2,14 2,24 2,34 2,25

2 2,54 10,50 6,96 6,96 7,66 6,26 2,94 2,54 2,14 2,24 2,44 2,16

3 2,44 10,20 6,62 8,35 7,66 6,54 2,94 2,54 2,14 2,14 2,64 2,08

4 2,64 10,20 6,54 10,60 7,38 6,82 2,94 2,64 2,14 2,14 2,64 1,99

5 2,64 9,86 6,26 10,60 7,38 6,96 2,84 2,64 2,14 2,04 2,84 1,90

6 2,84 9,86 6,26 9,86 7,10 7,66 2,84 2,64 2,34 2,04 2,84 1,90

7 2,84 9,86 5,99 9,56 6,96 7,38 2,74 1,87 2,34 1,84 2,94 1,82

8 2,84 9,56 5,99 9,10 6,62 7,10 2,74 1,87 2,34 1,84 2,94 1,82

9 2,94 9,56 5,57 8,35 6,26 6,82 2,64 1,87 2,44 1,84 2,94 1,90

10 2,94 9,10 4,88 7,66 5,99 6,54 2,74 1,87 2,44 1,84 2,84 1,90

11 2,94 9,10 4,46 6,96 5,57 6,13 2,84 1,94 2,44 1,84 2,64 1,99

12 3,19 8,65 4,18 6,26 5,43 5,57 2,84 1,94 2,54 1,84 2,64 1,99

13 3,19 8,65 4,18 5,57 5,43 5,15 2,94 2,14 2,54 1,84 2,44 1,99

14 3,56 8,35 3,93 4,88 5,57 4,74 2,94 2,14 2,54 1,87 2,34 1,90

15 3,56 8,07 3,93 4,18 5,99 4,18 2,84 2,24 2,64 1,87 2,34 1,90

16 3,81 7,66 3,93 4,18 6,26 4,18 2,84 2,44 2,64 1,87 2,34 1,90

17 3,81 7,24 3,68 4,06 6,26 3,93 2,84 2,44 2,64 1,79 2,14 1,82

18 3,81 6,96 3,68 4,06 6,82 3,68 2,64 2,44 2,64 1,79 2,14 1,82

19 4,06 6,26 3,56 3,81 6,96 3,56 2,64 2,34 2,64 1,79 2,14 1,82

20 4,18 5,57 3,56 3,81 7,24 3,56 2,54 2,34 2,54 1,79 2,04 1,82

21 4,18 4,88 3,56 3,56 7,52 3,56 2,64 2,34 2,54 1,79 2,04 1,82

22 4,88 4,18 3,68 3,56 7,66 3,68 2,64 2,24 2,54 1,79 2,04 1,82

23 4,74 4,18 3,56 3,56 7,38 3,68 2,64 2,34 2,44 1,79 2,04 1,73

24 4,46 4,46 3,81 3,81 6,96 3,68 2,64 2,44 2,44 1,79 2,04 1,73

25 4,18 4,74 3,81 3,81 6,26 3,81 2,54 2,44 2,44 1,79 1,99 1,73

26 4,06 5,29 3,93 3,93 5,57 3,81 2,54 2,34 2,34 1,79 1,99 1,73

27 3,93 6,26 3,93 3,93 4,88 3,56 2,54 2,34 2,34 1,94 2,08 1,73

28 4,18 6,96 4,18 4,06 4,18 3,31 2,54 2,24 2,24 1,94 2,08 1,82

29 5,57 7,66 4,46 4,06 4,88 3,06 2,64 2,24 2,24 2,14 2,16 1,90

30 6,96 8,35 4,88 5,29 3,06 2,64 2,24 2,14 2,14 2,16 1,99

31 8,35 5,57 5,29 2,64 2,24 2,14 2,08

Suma 110,45 241,02 147,19 169,08 196,67 147,54 84,84 68,62 74,34 59,53 71,22 58,75

NQ 2,44 4,18 3,56 3,56 4,18 3,06 2,54 1,87 2,14 1,79 1,99 1,73

SQ 3,68 7,77 4,75 5,83 6,34 4,92 2,74 2,29 2,40 1,92 2,37 1,90

WQ 6,96 10,50 7,66 10,60 7,66 7,66 2,94 2,64 2,64 2,24 2,94 2,25

SQ Zima: 5,56 m3/s Rok: 3,91 m3/s Lato: 2,27 m3/s

Ekstr. WQ: 10,60 m3/s NQ: 2,44 m3/s WQ: 2,94 m3/s NQ: 1,73 m3/s

roku 4,5.II. 3.XI. 13,14.V,7-9.IX. 23-27.X.

Okres: 1983 - 1985

SNQ 1,77 1,72 2,38 2,59 2,39 2,32 1,98 1,67 1,37 1,31 1,48 1,78

SSQ 2,00 2,14 2,95 4,23 3,18 2,98 3,05 2,32 1,95 1,64 2,08 2,04

SWQ 2,26 2,89 3,77 7,01 4,41 4,24 5,21 3,03 2,83 2,07 2,78 2,31

SSQ Zima: 2,91 m3/s Rok: 2,55 m3/s Lato: 2,18 m3/s

Ekstr. WWQ: 11,80 m3/s NNQ: 1,44 m3/s WWQ: 10,00 m3/s NNQ: 1,06 m3/s

okres 5,6.II.85r. XI,XII.83r. 5.V.85r. VII,VIII.83r.

Wskaźniki opadu i odpływu

P 91,7 64,2 63,2 60,1 50,5 40,6 40,4 68,3 91,9 21,6 87,4 33,0

Zima: 370,3 mm Rok: 712,9 mm Lato: 342,6 mm

H 26,0 56,7 34,7 39,8 46,3 34,7 20,0 16,2 17,5 14,0 16,8 13,8

Zima: 238,2 mm Rok: 336,5 mm Lato: 98,2 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

9,86 7,66 6,26 5,29 4,18 2,94 2,94 2,44 2,24 2,08 1,87 1,79 1,73
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Rzeka: MOŁSTOWA Rok: 1989 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,16 3,45 3,45 2,34 2,72 2,60 2,54 1,72 2,64 1,68 1,68 1,63

2 2,16 3,58 3,45 2,34 2,72 2,51 2,34 1,79 3,56 1,68 1,63 1,63

3 2,16 3,82 3,45 2,43 2,72 2,43 2,34 1,87 4,60 1,68 1,63 1,57

4 2,08 3,82 3,45 2,43 2,72 2,25 2,54 1,94 4,60 1,63 1,57 1,57

5 2,08 3,82 3,45 2,51 2,60 2,25 2,54 1,94 4,32 1,63 1,57 1,57

6 2,08 3,58 3,58 2,51 2,60 2,16 2,54 2,04 4,32 1,68 1,47 1,52

7 2,16 3,58 3,58 2,51 2,51 2,16 2,64 2,04 4,18 1,73 1,47 1,52

8 2,16 3,45 3,58 2,51 2,51 2,25 2,64 1,94 4,18 1,73 1,47 1,52

9 2,16 3,45 3,70 2,51 2,43 2,25 2,64 1,94 3,93 1,73 1,42 1,52

10 2,16 3,45 3,70 2,60 2,43 2,25 2,44 1,87 3,81 1,68 1,42 1,68

11 2,25 3,70 3,70 2,60 2,34 2,25 2,34 1,79 2,94 1,68 1,47 1,68

12 2,25 3,70 3,70 2,60 2,34 2,16 2,34 1,79 2,44 1,63 1,47 1,68

13 2,25 3,70 3,82 2,60 2,43 2,16 2,14 1,72 1,94 1,63 1,52 1,73

14 2,25 3,70 3,82 2,60 2,51 2,25 2,14 1,72 1,79 1,63 1,57 1,73

15 2,34 3,82 3,82 2,60 2,51 2,34 2,04 1,79 1,94 1,63 1,63 1,82

16 2,34 3,82 3,82 2,60 2,60 2,34 1,94 1,79 2,24 1,57 1,57 1,82

17 2,43 3,82 3,82 2,60 2,60 2,60 1,94 1,87 2,24 1,57 1,52 1,99

18 2,43 3,82 3,70 2,60 2,51 2,60 2,04 1,79 2,54 1,52 1,47 2,16

19 2,43 3,82 3,70 2,60 2,51 3,09 2,04 1,72 2,84 1,52 1,37 2,34

20 2,51 3,82 3,45 2,70 2,51 3,33 1,94 1,64 2,94 1,52 1,37 2,51

21 2,51 3,70 3,45 2,70 2,43 3,45 1,94 1,64 5,33 1,52 1,42 2,60

22 2,51 3,70 3,33 2,70 2,43 3,58 1,87 1,57 4,58 1,47 1,42 3,21

23 2,60 3,58 3,33 2,60 2,43 3,70 1,87 1,57 3,82 1,47 1,47 3,33

24 2,60 3,58 3,09 2,60 2,43 3,82 1,87 1,64 3,58 1,47 1,47 3,33

25 2,60 3,58 2,97 2,97 2,51 3,58 1,72 1,64 3,45 1,73 1,47 3,21

26 2,72 3,58 2,84 2,84 2,51 3,45 1,72 1,64 3,33 1,82 1,47 3,21

27 2,72 3,58 2,72 2,84 2,51 2,94 1,72 1,57 2,25 1,82 1,47 3,09

28 2,84 3,45 2,60 2,84 2,43 2,64 1,72 1,57 1,73 1,73 1,57 2,97

29 2,97 3,45 2,51 2,51 2,74 1,64 1,57 1,73 1,73 1,63 2,84

30 3,21 3,45 2,51 2,51 2,54 1,64 1,94 1,73 1,73 1,68 2,84

31 3,45 2,34 2,60 1,64 1,73 1,68 2,60

Suma 72,12 112,82 104,43 72,88 78,12 80,67 65,45 53,06 97,25 50,92 45,36 68,42

NQ 2,08 3,45 2,34 2,34 2,34 2,16 1,64 1,57 1,73 1,47 1,37 1,52

SQ 2,40 3,64 3,37 2,60 2,52 2,69 2,11 1,77 3,14 1,64 1,51 2,21

WQ 3,21 3,82 3,82 2,97 2,72 3,82 2,64 2,04 5,33 1,82 1,68 3,33

SQ Zima: 2,88 m3/s Rok: 2,47 m3/s Lato: 2,07 m3/s

Ekstr. WQ: 3,82 m3/s NQ: 2,08 m3/s WQ: 5,33 m3/s NQ: 1,37 m3/s

roku XII,I,IV. 4-6.XI. 21.VII. 19,20.IX.

Okres: 1983 - 1985

SNQ 1,77 1,72 2,38 2,59 2,39 2,32 1,98 1,67 1,37 1,31 1,48 1,78

SSQ 2,00 2,14 2,95 4,23 3,18 2,98 3,05 2,32 1,95 1,64 2,08 2,04

SWQ 2,26 2,89 3,77 7,01 4,41 4,24 5,21 3,03 2,83 2,07 2,78 2,31

SSQ Zima: 2,91 m3/s Rok: 2,55 m3/s Lato: 2,18 m3/s

Ekstr. WWQ: 11,80 m3/s NNQ: 1,44 m3/s WWQ: 10,00 m3/s NNQ: 1,06 m3/s

okres 5,6.II.85r. XI,XII.83r. 5.V.85r. VII,VIII.83r.

Wskaźniki opadu i odpływu

P 60,0 98,4 21,1 23,7 42,4 36,4 12,4 51,7 133,5 72,3 15,1 76,1

Zima: 282,0 mm Rok: 643,1 mm Lato: 361,1 mm

H 17,0 26,6 24,6 17,2 18,4 19,0 15,4 12,5 22,9 12,0 10,7 16,1

Zima: 122,7 mm Rok: 212,2 mm Lato: 89,6 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

3,82 3,70 3,45 2,94 2,60 2,43 2,43 1,94 1,73 1,68 1,57 1,47 1,37



8 

 

 

 

 

36

Rzeka: MOŁSTOWA Rok: 1990 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,51 3,09 3,38 3,15 3,61 2,40 2,40 1,80 2,00 1,80 1,58 2,80

2 2,51 3,09 3,50 3,03 3,73 2,50 2,40 1,80 2,00 1,73 1,65 2,50

3 2,43 3,21 3,50 3,03 3,84 2,50 2,40 1,90 1,90 1,73 1,65 2,50

4 2,43 3,21 3,61 2,92 3,84 2,40 2,30 1,90 1,90 1,65 1,73 2,50

5 2,34 3,33 3,61 2,92 3,96 2,30 2,30 2,00 1,90 1,65 1,80 2,40

6 2,34 3,33 3,84 3,03 3,96 2,30 2,30 2,00 1,90 1,50 1,80 2,40

7 2,25 3,45 3,84 3,03 4,38 2,20 2,30 2,00 1,80 1,50 2,00 2,30

8 2,25 3,45 3,96 3,15 4,66 2,20 2,30 2,10 1,80 1,50 2,00 2,30

9 2,16 3,58 3,96 3,15 4,79 2,20 1,80 2,10 1,80 1,50 2,20 2,30

10 2,08 3,58 4,52 3,03 5,07 2,30 1,80 2,20 1,90 1,50 2,40 2,30

11 2,08 3,53 4,52 2,92 5,35 2,30 1,80 2,20 1,90 1,58 2,60 2,30

12 2,16 3,61 4,78 2,92 5,21 2,50 1,90 2,20 1,90 1,58 2,70 2,20

13 2,16 3,50 5,35 2,92 5,07 2,50 2,00 2,10 1,90 1,65 2,80 2,20

14 2,16 3,50 5,35 2,92 4,66 2,70 2,20 2,10 1,80 1,65 2,92 2,20

15 2,25 3,38 5,78 2,80 4,24 2,70 2,30 2,10 1,80 1,73 2,92 2,20

16 2,25 3,38 6,08 2,80 3,96 2,80 2,30 2,00 1,80 1,73 3,03 2,20

17 2,34 3,38 6,39 2,80 3,84 2,80 2,20 2,00 1,80 1,73 3,03 2,30

18 2,34 3,50 6,84 2,80 3,61 2,60 2,20 2,00 1,80 1,80 3,15 2,30

19 2,43 3,50 5,35 2,80 3,50 2,60 2,20 1,90 1,73 1,80 3,15 2,30

20 2,43 3,73 4,66 2,80 3,38 2,40 2,10 1,90 1,73 1,90 3,15 2,30

21 2,51 3,73 4,38 2,92 3,26 2,40 2,10 1,90 1,73 1,90 3,26 2,20

22 2,51 3,84 3,96 2,92 3,03 2,50 2,00 1,90 1,80 1,90 3,26 2,10

23 2,60 3,96 3,96 3,15 3,03 2,50 2,00 1,90 1,90 1,90 3,26 2,10

24 2,60 4,38 3,84 3,38 2,92 2,50 1,80 2,00 1,90 1,80 3,38 2,20

25 2,60 4,38 3,84 3,38 2,80 2,40 1,80 2,00 1,90 1,80 3,38 2,20

26 2,72 4,24 3,50 3,50 2,80 2,40 1,80 2,00 2,00 1,73 3,38 2,20

27 2,72 3,96 3,50 3,50 2,60 2,40 1,80 2,10 2,00 1,73 3,38 2,30

28 2,84 3,96 3,38 3,50 2,60 2,40 1,73 2,10 2,00 1,73 3,38 2,30

29 2,84 3,73 3,26 2,50 2,40 1,73 2,10 1,90 1,65 3,38 2,30

30 2,97 3,61 3,26 2,50 2,40 1,80 2,00 1,90 1,65 3,15 2,30

31 3,38 3,15 2,40 1,80 1,80 1,58 2,30

Suma 72,81 111,50 132,85 85,17 115,10 73,50 63,86 60,30 57,89 52,58 81,47 71,30

NQ 2,08 2,70 3,03 2,80 2,40 2,20 1,73 1,80 1,73 1,50 1,36 2,10

SQ 2,43 3,60 4,29 3,04 3,71 2,45 2,06 2,01 1,87 1,70 2,72 2,30

WQ 2,97 4,38 6,84 3,50 5,35 2,80 2,40 2,20 2,00 1,90 3,38 2,80

SQ Zima: 3,26 m3/s Rok: 2,68 m3/s Lato: 2,11 m3/s

Ekstr. WQ: 6,84 m3/s NQ: 2,08 m3/s WQ: 3,38 m3/s NQ: 1,36 m3/s

roku 18.I. 10,11.XI 24-29.IX. 6.IX.

Okres: 1986 - 1990

SNQ 2,04 3,03 2,86 2,77 2,84 2,71 2,08 1,80 1,82 1,69 1,74 1,90

SSQ 2,55 4,37 4,30 4,21 4,08 3,90 2,47 2,23 2,46 1,98 2,19 2,22

SWQ 3,56 6,03 7,55 6,44 5,14 5,72 2,92 2,63 3,52 2,33 2,58 2,71

SSQ Zima: 3,90 m3/s Rok: 3,08 m3/s Lato: 2,26 m3/s

Ekstr. WWQ: 15,50 m3/s NNQ: 1,61 m3/s WWQ: 5,57 m3/s NNQ: 1,36 m3/s

okres 23.I.86r. 1.XI.85r. 50.VII.87r. 6.IX.90r.

Wskaźniki opadu i odpływu

P 50,7 53,5 58,0 36,3 63,4 28,5 42,5 55,6 62,9 61,6 151,4 33,8

Zima: 290,4 mm Rok: 698,2 mm Lato: 407,8 mm

H 17,1 26,2 31,3 20,1 27,1 17,3 15,0 14,2 13,6 12,4 19,2 16,8

Zima: 139,1 mm Rok: 230,3 mm Lato: 91,2 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

5,07 3,96 3,50 3,26 2,92 2,40 2,40 2,20 2,00 1,90 1,80 1,65 1,50
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Rzeka: MOŁSTOWA Rok: 1991 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,30 3,96 3,38 2,84 4,54 2,54 2,74 2,14 14,90 1,79 2,04 1,94

2 2,40 3,96 3,38 2,84 4,08 2,54 2,74 2,14 14,80 1,79 1,94 1,94

3 2,40 3,96 3,61 2,64 3,51 2,54 2,94 2,24 9,78 1,57 1,94 1,94

4 2,40 3,73 3,61 2,64 2,94 2,64 3,51 2,24 6,36 1,57 1,94 1,94

5 2,40 3,73 3,38 2,44 2,94 2,64 4,08 2,34 4,08 1,57 1,94 1,94

6 2,50 3,61 3,38 2,44 2,94 2,64 5,79 2,34 2,94 1,64 1,87 1,94

7 2,50 3,61 3,38 2,54 2,84 2,74 5,79 2,14 2,54 1,64 1,87 1,87

8 2,70 3,38 3,26 2,54 2,84 2,74 6,36 2,04 2,54 1,72 1,87 1,87

9 2,70 3,38 3,26 2,84 2,64 2,64 5,22 2,04 2,54 1,72 1,79 1,79

10 2,80 3,26 2,80 2,84 2,64 2,64 4,65 2,64 2,44 1,79 1,79 1,79

11 2,80 3,15 2,80 2,94 2,54 2,54 4,08 2,14 2,44 1,79 1,79 1,72

12 3,03 3,15 2,60 2,94 2,54 2,54 3,85 2,24 2,44 1,87 1,72 1,72

13 3,03 3,03 2,50 3,40 2,54 2,44 3,51 2,24 2,54 1,94 1,72 1,87

14 3,15 3,03 2,60 3,40 2,54 2,44 2,94 2,34 2,54 1,94 1,72 1,87

15 3,15 2,80 2,60 3,62 2,54 2,44 2,94 2,34 2,34 1,94 1,64 1,87

16 3,15 2,80 2,50 3,85 2,64 2,34 2,94 2,34 2,24 2,04 1,64 1,87

17 3,26 2,80 2,50 4,08 2,64 2,14 2,94 2,34 2,24 2,04 1,64 1,87

18 3,38 2,80 2,30 4,08 2,84 2,14 2,84 2,34 2,24 2,14 1,72 1,94

19 3,38 2,70 2,30 4,54 2,84 2,14 2,64 2,34 2,14 2,14 1,87 1,94

20 3,38 2,70 2,20 4,54 2,94 2,24 2,54 2,34 2,04 2,24 1,87 1,94

21 3,38 2,70 2,20 4,88 2,94 2,24 2,54 2,34 2,04 2,24 1,94 1,94

22 3,50 2,60 2,41 5,22 2,74 2,34 2,44 2,34 1,94 2,24 1,94 1,87

23 3,50 2,60 2,43 5,45 2,74 2,34 2,44 2,94 1,94 2,34 1,94 1,87

24 3,50 2,60 2,54 5,79 2,54 2,44 2,44 3,51 1,94 2,34 1,94 1,87

25 3,73 2,70 2,56 5,79 2,54 2,44 2,44 4,08 1,94 2,34 1,94 1,87

26 3,73 2,70 2,57 5,79 2,54 2,44 2,34 4,08 1,94 2,24 1,87 1,94

27 3,73 3,03 2,68 4,08 2,44 2,54 2,14 5,22 1,94 2,24 1,87 1,94

28 3,84 3,03 2,70 4,99 2,44 2,54 2,14 6,93 1,87 2,14 1,87 1,94

29 3,84 3,26 2,71 2,44 2,54 1,94 8,64 1,87 2,14 1,94 1,94

30 3,96 3,26 2,83 2,54 2,64 1,94 12,30 1,87 2,14 1,94 1,94

31 3,26 2,70 2,54 2,04 1,79 2,04 1,94

Suma 93,52 97,28 86,67 105,98 86,95 74,20 99,88 97,68 107,20 61,32 55,51 58,63

NQ 2,30 2,60 2,20 2,44 2,44 2,14 1,94 2,04 1,79 1,57 1,64 1,72

SQ 3,12 3,14 2,80 3,79 2,80 2,47 3,22 3,26 3,46 1,98 1,85 1,89

WQ 3,96 3,96 3,61 5,79 4,54 2,74 6,36 12,30 14,90 2,34 2,04 1,94

SQ Zima: 3,01 m3/s Rok: 2,81 m3/s Lato: 2,61 m3/s

Ekstr. WQ: 5,79 m3/s NQ: 2,14 m3/s WQ: 14,90 m3/s NQ: 1,57 m3/s

roku 24-26.II. 17-19.IV. 1.VII. 3-5.VIII.

Okres: 1986 - 1990

SNQ 2,04 3,03 2,86 2,77 2,84 2,71 2,08 1,80 1,82 1,69 1,74 1,90

SSQ 2,55 4,37 4,30 4,21 4,08 3,90 2,47 2,23 2,46 1,98 2,19 2,22

SWQ 3,56 6,03 7,55 6,44 5,14 5,72 2,92 2,63 3,52 2,33 2,58 2,71

SSQ Zima: 3,90 m3/s Rok: 3,08 m3/s Lato: 2,26 m3/s

Ekstr. WWQ: 15,50 m3/s NNQ: 1,61 m3/s WWQ: 5,57 m3/s NNQ: 1,36 m3/s

okres 23.I.86r. 1.XI.85r. 50.VII.87r. 6.IX.90r.

Wskaźniki opadu i odpływu

P 65,4 29,9 28,5 32,6 29,0 48,8 77,2 171,7 25,2 94,1 30,2 47,9

Zima: 234,2 mm Rok: 680,5 mm Lato: 446,3 mm

H 22,0 22,9 20,4 25,0 20,5 17,5 23,5 23,0 25,2 14,4 13,1 13,8

Zima: 128,2 mm Rok: 241,3 mm Lato: 113,1 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

5,79 4,08 3,38 2,94 2,80 2,54 2,54 2,24 2,04 1,94 1,87 1,72 1,57
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Rzeka: MOŁSTOWA Rok: 1992 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 1,87 2,14 4,89 2,14 2,58 5,60 2,91 1,52 1,21 1,10 1,35 1,44

2 1,87 2,25 4,78 2,25 2,69 5,00 3,13 1,52 1,21 1,10 1,35 1,52

3 1,87 2,25 4,56 2,25 2,80 5,00 3,13 1,52 1,21 1,10 1,44 1,52

4 1,94 2,47 3,90 2,80 2,91 4,78 3,35 1,44 1,21 1,05 1,44 1,44

5 1,94 2,47 3,90 2,91 3,02 4,45 3,68 1,44 1,16 1,05 1,44 1,44

6 1,92 2,47 3,90 3,35 3,24 4,34 3,79 1,52 1,16 1,00 1,44 1,44

7 1,92 2,58 3,79 3,68 3,35 3,90 3,90 1,52 1,16 1,00 1,52 1,44

8 2,14 2,58 3,57 3,90 3,35 3,68 4,45 1,61 1,10 1,05 1,52 1,35

9 2,14 2,80 2,80 3,90 3,46 3,35 4,45 1,61 1,10 1,05 1,52 1,35

10 2,36 2,80 2,91 3,90 3,46 3,24 4,56 1,61 1,10 1,10 1,52 1,35

11 2,36 2,91 3,13 3,79 3,68 2,80 4,45 1,70 1,16 1,10 1,52 1,35

12 2,58 2,91 3,13 3,68 3,68 2,80 4,34 1,70 1,16 1,21 1,52 1,35

13 2,58 3,13 3,35 3,57 3,79 2,80 3,90 1,70 1,16 1,21 1,61 1,35

14 2,80 3,13 3,57 3,35 3,79 3,02 3,57 1,70 1,21 1,21 1,61 1,35

15 2,80 3,35 3,57 3,24 3,79 3,02 3,57 1,70 1,21 1,21 1,61 1,35

16 2,80 3,35 3,57 3,24 3,79 3,24 3,13 1,61 1,21 1,26 1,52 1,35

17 2,69 3,46 3,68 3,13 3,90 3,24 3,02 1,61 1,21 1,26 1,52 1,35

18 2,69 3,57 3,79 3,13 3,90 3,46 2,80 1,52 1,26 1,26 1,52 1,52

19 2,47 3,68 3,79 2,91 4,01 3,46 2,47 1,52 1,26 1,35 1,52 1,52

20 2,47 3,68 3,90 2,91 4,12 3,46 2,25 1,52 1,21 1,35 1,52 1,52

21 2,58 3,90 4,67 2,80 4,12 3,35 2,25 1,44 1,21 1,35 1,52 1,52

22 2,58 3,90 3,90 2,80 4,45 3,35 2,14 1,44 1,10 1,44 1,52 1,61

23 2,47 3,90 3,35 2,80 4,67 3,24 2,14 1,44 1,05 1,44 1,44 1,61

24 2,47 4,01 2,80 2,69 4,67 3,24 1,92 1,26 1,00 1,44 1,44 1,70

25 2,47 4,23 1,92 2,69 4,89 3,13 1,92 1,26 1,00 1,44 1,44 1,70

26 2,36 4,34 1,70 2,25 5,60 3,13 1,81 1,26 1,00 1,52 1,44 1,70

27 2,36 4,34 1,70 2,25 6,20 3,02 1,81 1,26 1,00 1,52 1,44 1,70

28 2,25 4,34 1,70 2,36 7,52 3,02 1,70 1,21 1,00 1,52 1,26 1,70

29 2,25 4,56 1,70 2,47 7,40 2,80 1,70 1,21 1,05 1,44 1,26 1,70

30 2,14 4,67 1,70 6,80 2,91 1,70 1,21 1,05 1,44 1,35 1,81

31 4,89 1,70 6,44 1,61 1,05 1,35 1,81

Suma 70,14 105,06 101,32 87,14 132,07 105,83 91,55 44,58 35,18 38,92 44,12 46,86

NQ 1,87 2,14 1,70 2,14 2,58 2,80 1,61 1,21 1,00 1,00 1,26 1,35

SQ 2,34 3,39 3,27 3,00 4,26 3,53 2,95 1,49 1,13 1,26 1,47 1,51

WQ 2,80 4,89 4,89 3,90 7,52 5,60 4,56 1,70 1,26 1,52 1,61 1,81

SQ Zima: 3,31 m3/s Rok: 2,47 m3/s Lato: 1,64 m3/s

Ekstr. WQ: 7,52 m3/s NQ: 1,70 m3/s WQ: 4,56 m3/s NQ: 1,00 m3/s

roku 28.III. 26-31.I. 10.V. 24-28.VII,6,7.VIII.

Okres: 1986 - 1990

SNQ 2,04 3,03 2,86 2,77 2,84 2,71 2,08 1,80 1,82 1,69 1,74 1,90

SSQ 2,55 4,37 4,30 4,21 4,08 3,90 2,47 2,23 2,46 1,98 2,19 2,22

SWQ 3,56 6,03 7,55 6,44 5,14 5,72 2,92 2,63 3,52 2,33 2,58 2,71

SSQ Zima: 3,90 m3/s Rok: 3,08 m3/s Lato: 2,26 m3/s

Ekstr. WWQ: 15,50 m3/s NNQ: 1,61 m3/s WWQ: 5,57 m3/s NNQ: 1,36 m3/s

okres 23.I.86r. 1.XI.85r. 50.VII.87r. 6.IX.90r.

Wskaźniki opadu i odpływu

P 54,1 69,3 28,6 45,5 105,9 32,1 41,9 21,6 30,3 94,0 35,5 33,7

Zima: 335,5 mm Rok: 592,5 mm Lato: 257,0 mm

H 16,5 24,7 23,9 20,5 31,1 24,9 21,6 10,5 8,3 9,2 10,4 11,0

Zima: 141,6 mm Rok: 212,5 mm Lato: 70,9 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

4,89 4,34 3,79 3,35 3,02 2,25 2,25 1,52 1,44 1,35 1,21 1,05 1,00
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Rzeka: MOŁSTOWA Rok: 1993 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 1,81 2,91 1,70 5,12 3,68 3,90 2,25 1,70 1,98 2,56 2,41 3,24

2 1,81 2,80 1,70 4,89 3,57 4,23 2,14 1,70 1,86 2,65 2,43 3,02

3 1,81 2,80 1,70 3,90 3,35 4,45 2,14 1,61 1,64 2,37 2,55 2,91

4 1,92 2,80 1,70 3,90 3,02 4,34 2,14 1,61 1,63 2,18 2,57 2,91

5 1,92 2,69 1,70 3,57 2,80 3,90 2,03 1,61 1,62 1,99 3,10 2,80

6 2,14 2,69 1,92 3,35 2,80 3,90 1,92 1,61 1,71 1,99 3,63 2,58

7 2,14 2,58 1,92 3,35 2,91 3,46 1,92 1,61 1,70 1,90 5,26 2,36

8 2,14 2,47 2,14 3,35 3,13 3,46 1,70 1,70 1,79 1,99 5,30 2,25

9 2,14 2,36 2,25 3,35 3,13 3,13 1,70 1,70 1,78 1,98 5,68 2,36

10 2,36 2,36 2,25 2,80 3,24 3,13 1,61 1,70 1,87 2,17 5,95 2,80

11 2,69 2,58 2,25 2,80 3,24 3,13 1,44 1,70 1,86 2,17 6,03 3,02

12 2,58 2,80 2,47 2,80 3,35 3,13 1,44 1,70 1,95 2,26 6,71 3,13

13 2,47 3,13 2,47 3,02 3,35 3,02 1,26 1,81 1,94 1,99 7,40 3,13

14 2,47 3,57 2,69 3,02 3,35 3,02 1,26 1,81 2,13 2,36 8,00 3,35

15 2,47 3,57 2,69 3,24 3,24 3,02 1,26 1,81 2,12 2,37 8,60 3,46

16 2,69 3,90 2,69 3,35 3,24 2,91 1,26 1,81 2,41 2,18 9,32 3,79

17 2,69 3,90 2,80 3,46 3,13 2,91 1,26 1,81 2,40 2,00 9,32 3,13

18 2,69 3,90 2,80 3,57 3,13 2,91 1,26 1,92 2,49 1,91 9,80 2,80

19 2,69 3,90 3,13 3,57 3,02 2,91 1,26 1,92 2,48 2,10 10,40 2,80

20 2,80 3,90 3,24 3,79 3,02 2,91 1,26 1,92 2,66 2,10 10,60 2,80

21 2,80 3,79 3,24 3,79 2,91 2,80 1,26 1,92 2,65 2,30 11,00 2,58

22 2,80 3,79 3,35 3,90 2,91 2,80 1,26 1,92 2,74 2,02 9,80 2,58

23 2,91 3,57 3,46 3,90 2,91 2,80 1,26 1,81 2,73 2,03 8,60 2,58

24 2,91 3,57 3,57 3,90 2,91 2,80 1,26 1,92 2,72 2,04 6,20 2,69

25 2,91 3,35 3,90 4,01 2,80 2,80 1,21 2,03 2,90 1,95 3,90 2,69

26 3,02 3,24 3,90 4,01 2,80 2,80 1,21 2,14 2,89 1,96 3,68 2,58

27 3,02 3,13 4,45 3,90 2,80 2,47 1,21 2,14 2,79 1,97 3,57 2,58

28 3,02 1,70 4,67 3,90 3,02 2,36 1,21 2,13 2,78 2,07 3,57 2,47

29 3,02 1,70 4,67 3,24 2,36 1,21 2,11 2,68 2,08 3,46 2,47

30 3,02 1,70 4,89 3,35 2,25 1,35 1,99 2,67 2,09 3,24 2,47

31 1,70 5,12 3,68 1,70 2,66 2,20 2,47

Suma 75,86 92,85 91,43 101,51 97,03 94,01 46,65 54,87 70,23 65,93 182,08 86,80

NQ 1,81 1,70 1,70 2,80 2,80 2,25 1,21 1,61 1,62 1,90 2,41 2,25

SQ 2,53 3,00 2,95 3,63 3,13 3,13 1,50 1,83 2,27 2,13 6,07 2,80

WQ 3,02 3,90 5,12 5,12 3,68 4,45 2,25 2,14 2,90 2,65 11,00 3,79

SQ Zima: 3,05 m3/s Rok: 2,90 m3/s Lato: 2,75 m3/s

Ekstr. WQ: 5,12 m3/s NQ: 1,70 m3/s WQ: 11,00 m3/s NQ: 1,21 m3/s

roku 31.I,1.II. 28.XII-5.I. 21.IX. 25-29.V.

Okres: 1986 - 1990

SNQ 2,04 3,03 2,86 2,77 2,84 2,71 2,08 1,80 1,82 1,69 1,74 1,90

SSQ 2,55 4,37 4,30 4,21 4,08 3,90 2,47 2,23 2,46 1,98 2,19 2,22

SWQ 3,56 6,03 7,55 6,44 5,14 5,72 2,92 2,63 3,52 2,33 2,58 2,71

SSQ Zima: 3,90 m3/s Rok: 3,08 m3/s Lato: 2,26 m3/s

Ekstr. WWQ: 15,50 m3/s NNQ: 1,61 m3/s WWQ: 5,57 m3/s NNQ: 1,36 m3/s

okres 23.I.86r. 1.XI.85r. 50.VII.87r. 6.IX.90r.

Wskaźniki opadu i odpływu

P 80,3 29,6 53,1 45,5 34,2 21,5 24,7 92,5 162,1 74,1 118,7 20,2

Zima: 264,2 mm Rok: 756,5 mm Lato: 492,3 mm

H 17,9 21,9 21,5 23,9 22,8 22,1 11,0 12,9 16,5 15,5 42,9 20,4

Zima: 130,1 mm Rok: 249,4 mm Lato: 119,3 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

8,00 4,01 3,57 3,24 3,02 2,72 2,69 2,25 2,04 1,91 1,70 1,26 1,21
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Rzeka: MOŁSTOWA Rok: 1994 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,45 3,10 4,23 11,50 3,38 5,64 2,91 2,82 1,95 1,22 1,19 1,91

2 2,45 3,48 4,23 11,90 3,57 5,64 2,91 2,82 1,95 1,22 1,19 1,92

3 2,36 3,67 4,42 11,90 3,57 5,45 2,82 2,73 1,86 1,14 1,18 2,07

4 2,36 3,76 4,79 10,40 3,76 5,45 2,82 2,73 1,86 1,14 1,33 2,07

5 2,45 3,76 5,17 9,40 4,23 4,79 2,91 2,54 1,69 1,14 1,33 2,07

6 2,54 3,76 5,17 8,46 4,79 4,79 2,91 2,54 1,69 1,13 1,47 2,08

7 2,73 3,95 5,36 7,52 5,36 5,08 3,01 2,54 1,68 0,98 1,47 2,00

8 2,73 4,23 5,64 7,52 5,92 5,08 3,01 2,36 1,60 0,98 1,47 2,00

9 2,82 4,42 5,64 6,58 6,49 4,98 3,10 2,36 1,60 0,83 1,47 2,01

10 2,91 4,42 5,73 6,58 7,05 4,98 3,10 2,34 1,51 0,83 1,47 1,86

11 2,82 4,61 5,73 6,58 6,39 4,70 3,20 2,32 1,51 0,83 1,54 1,86

12 2,91 4,61 5,64 6,11 5,17 4,70 3,20 2,31 1,51 0,83 1,54 1,71

13 2,91 4,61 5,64 5,64 5,17 4,70 3,01 2,21 1,50 0,90 1,54 1,71

14 2,82 4,79 5,55 5,64 5,36 4,42 3,01 2,20 1,50 0,90 1,61 1,71

15 2,82 4,79 5,36 4,70 5,64 4,42 2,82 2,28 1,50 0,97 1,61 1,71

16 2,82 5,17 5,36 4,70 5,64 4,23 2,82 2,26 1,49 1,05 1,61 1,63

17 2,91 5,17 5,17 4,70 5,73 4,04 2,82 2,34 1,49 1,19 1,76 1,63

18 2,91 5,55 5,17 4,61 7,05 3,76 2,82 2,33 1,49 1,26 1,76 1,63

19 2,91 5,55 5,64 4,61 6,30 3,76 2,73 2,58 1,48 1,19 1,76 1,63

20 2,91 5,55 6,11 4,42 6,58 3,57 2,73 2,48 1,48 1,19 2,06 1,56

21 3,01 5,64 6,58 4,42 6,67 3,57 2,82 2,47 1,48 1,12 2,06 1,56

22 3,01 5,64 6,77 4,14 6,67 3,38 3,01 2,54 1,40 1,12 1,76 1,56

23 3,01 4,70 7,05 4,14 7,05 3,29 3,10 2,36 1,39 1,12 1,76 1,56

24 3,01 4,70 7,52 3,85 7,61 3,29 3,10 2,18 1,31 1,12 1,69 1,56

25 3,01 4,79 7,80 3,76 7,80 3,20 3,29 2,17 1,31 1,12 1,69 1,57

26 3,01 4,79 7,99 3,67 8,08 3,20 3,29 2,08 1,31 1,04 1,69 1,72

27 2,91 4,70 8,08 3,48 8,08 3,10 3,67 2,07 1,30 1,04 1,84 1,95

28 2,91 4,61 8,46 3,38 7,52 3,10 3,67 2,06 1,22 1,12 1,84 1,95

29 2,91 4,42 9,40 7,24 3,01 3,29 1,97 1,22 1,19 1,91 2,11

30 2,91 4,23 10,40 6,58 3,01 3,01 1,96 1,22 1,19 1,91 2,18

31 4,14 11,40 5,64 2,82 1,22 1,19 2,26

Suma 84,24 141,31 197,20 174,31 186,09 126,33 93,73 70,95 46,72 33,29 48,51 56,75

NQ 2,36 3,10 4,23 3,38 3,38 3,01 2,73 1,96 1,22 0,83 1,18 1,56

SQ 2,81 4,56 6,36 6,23 6,00 4,21 3,02 2,37 1,51 1,07 1,62 1,83

WQ 3,01 5,64 11,40 11,90 8,08 5,64 3,67 2,82 1,95 1,26 2,06 2,26

SQ Zima: 5,02 m3/s Rok: 3,45 m3/s Lato: 1,90 m3/s

Ekstr. WQ: 11,90 m3/s NQ: 2,36 m3/s WQ: 3,67 m3/s NQ: 0,83 m3/s

roku 2,3.II. 3,4.XI. 27,28.V. 9-12.VIII.

Okres: 1986 - 1990

SNQ 2,04 3,03 2,86 2,77 2,84 2,71 2,08 1,80 1,82 1,69 1,74 1,90

SSQ 2,55 4,37 4,30 4,21 4,08 3,90 2,47 2,23 2,46 1,98 2,19 2,22

SWQ 3,56 6,03 7,55 6,44 5,14 5,72 2,92 2,63 3,52 2,33 2,58 2,71

SSQ Zima: 3,90 m3/s Rok: 3,08 m3/s Lato: 2,26 m3/s

Ekstr. WWQ: 15,50 m3/s NNQ: 1,61 m3/s WWQ: 5,57 m3/s NNQ: 1,36 m3/s

okres 23.I.86r. 1.XI.85r. 50.VII.87r. 6.IX.90r.

Wskaźniki opadu i odpływu

P 26,1 86,7 94,2 14,0 95,1 23,5 54,6 32,2 3,7 36,7 66,0 45,8

Zima: 339,6 mm Rok: 578,6 mm Lato: 239,0 mm

H 19,8 33,3 46,4 41,0 43,8 29,7 22,1 16,7 11,0 7,8 11,4 13,4

Zima: 214,1 mm Rok: 296,5 mm Lato: 82,4 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

8,46 6,58 5,55 4,70 4,14 2,91 2,91 2,11 1,76 1,54 1,22 1,01 0,83
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Rzeka: MOŁSTOWA Rok: 1995 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,64 2,22 4,15 8,47 3,83 3,94 2,43 2,12 1,59 1,39 2,96 2,64

2 2,64 2,22 4,15 8,47 3,72 3,94 2,43 2,33 1,59 1,39 2,96 2,75

3 2,64 2,43 4,48 8,58 3,72 4,04 2,22 2,33 1,66 1,32 3,72 2,75

4 2,33 2,43 4,48 8,58 3,72 4,15 2,22 2,33 1,84 1,32 3,72 2,64

5 2,33 2,43 4,48 8,36 3,50 4,15 2,12 2,33 1,84 1,32 4,04 2,64

6 2,22 2,54 4,91 8,36 3,50 4,15 2,12 2,54 1,84 1,28 4,04 2,33

7 2,22 2,54 4,91 8,15 3,40 3,94 2,12 2,54 1,84 1,28 3,72 2,33

8 2,22 2,54 4,91 8,15 3,40 3,94 2,33 2,64 1,66 1,28 3,72 2,03

9 2,12 2,43 5,34 7,50 3,18 3,83 2,33 2,96 1,66 1,32 3,18 1,84

10 2,12 2,64 5,34 7,28 2,96 3,83 2,33 3,18 1,59 1,32 3,07 1,66

11 2,03 2,75 5,12 6,96 2,96 3,83 2,54 3,18 1,59 1,39 2,64 1,66

12 2,03 2,75 4,80 6,42 2,86 3,72 2,86 3,29 1,59 1,39 2,43 1,75

13 2,03 2,86 4,26 6,20 2,86 3,72 3,40 3,29 1,66 1,39 2,43 1,84

14 2,03 3,07 3,72 5,88 2,75 3,72 3,72 3,50 1,94 1,32 2,33 2,03

15 3,07 3,07 3,50 4,80 2,75 3,61 4,04 3,50 1,94 1,32 2,33 2,03

16 3,07 3,29 3,29 4,15 2,75 3,61 4,15 3,72 1,94 1,32 2,33 1,94

17 3,18 3,29 3,29 4,15 2,75 3,40 4,15 3,72 2,03 1,28 2,22 1,94

18 3,18 3,50 3,29 4,15 2,86 3,40 3,50 3,50 2,22 1,28 2,22 1,84

19 3,18 3,50 3,18 4,15 2,86 3,29 3,50 3,29 2,64 1,23 2,22 1,84

20 3,29 3,72 3,18 4,26 3,07 3,29 3,50 3,07 2,64 1,23 2,12 1,94

21 3,29 3,72 3,40 4,26 3,07 3,18 3,40 3,07 2,33 1,23 2,12 2,12

22 3,07 3,72 3,40 4,26 3,29 3,18 3,18 2,86 2,12 1,19 2,12 2,12

23 3,07 3,72 3,72 4,26 3,40 2,96 2,86 2,64 1,84 1,19 2,03 2,12

24 2,86 3,94 3,94 4,26 3,72 2,64 2,64 2,54 1,66 1,06 2,03 2,22

25 2,86 3,94 3,94 4,15 4,37 2,43 2,54 2,33 1,66 1,02 2,03 2,22

26 2,75 3,94 3,94 3,94 3,83 2,33 2,43 2,12 1,59 1,02 2,03 2,12

27 2,54 4,04 4,58 3,94 3,83 2,22 2,43 2,22 1,59 1,06 2,22 2,03

28 2,54 4,04 5,34 3,83 3,83 2,22 2,33 2,03 1,52 1,10 2,22 2,03

29 2,33 4,04 6,96 3,72 2,33 2,33 1,84 1,52 1,32 2,33 2,03

30 2,33 4,04 8,04 3,72 2,33 2,12 1,66 1,39 1,66 2,64 2,03

31 4,04 8,47 3,83 2,12 1,39 2,12 2,03

Suma 78,21 99,40 140,51 165,92 104,01 101,32 86,39 82,67 55,91 40,34 80,17 65,49

NQ 2,03 2,22 3,18 3,83 2,75 2,22 2,12 1,66 1,39 1,02 2,03 1,66

SQ 2,61 3,21 4,53 5,93 3,36 3,38 2,79 2,76 1,80 1,30 2,67 2,11

WQ 3,29 4,04 8,47 8,58 4,37 4,15 4,15 3,72 2,64 2,12 4,04 2,75

SQ Zima: 3,81 m3/s Rok: 3,01 m3/s Lato: 2,23 m3/s

Ekstr. WQ: 8,58 m3/s NQ: 2,03 m3/s WQ: 4,15 m3/s NQ: 1,02 m3/s

roku 3,4.II. 11-14.XI. 16,17.V. 25,26.VIII.

Okres: 1991 - 1995

SNQ 2,07 2,35 2,60 2,92 2,79 2,48 1,92 1,70 1,40 1,26 1,70 1,71

SSQ 2,68 3,46 3,98 4,51 3,91 3,34 2,70 2,34 2,03 1,55 2,74 2,03

SWQ 3,22 4,49 6,70 7,06 5,64 4,52 4,20 4,54 4,73 1,98 4,15 2,51

SSQ Zima: 3,65 m3/s Rok: 2,94 m3/s Lato: 2,23 m3/s

Ekstr. WWQ: 11,90 m3/s NNQ: 1,70 m3/s WWQ: 14,90 m3/s NNQ: 0,83 m3/s

okres 2,3.II.94r. 26-31.I.92r.,28.XII.92-5.I.93r. 1.VII.91r. 9-12.VIII.94r.

Wskaźniki opadu i odpływu

P 49,9 97,8 81,3 57,0 61,8 42,2 70,1 86,9 62,3 77,7 84,8 20,2

Zima: 390,0 mm Rok: 792,0 mm Lato: 402,0 mm

H 18,4 23,4 33,1 39,1 24,5 23,9 20,3 19,5 13,2 9,5 18,9 15,4

Zima: 162,3 mm Rok: 259,0 mm Lato: 96,8 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

8,04 4,48 3,94 3,72 3,40 2,75 2,75 2,33 2,12 1,94 1,59 1,28 1,02
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Rzeka: MOŁSTOWA Rok: 1996 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,12 3,18 3,72 1,66 1,66 3,29 2,34 2,43 1,97 2,61 4,61 2,79

2 2,22 2,86 3,72 1,75 1,75 3,25 2,34 2,34 1,97 2,61 5,16 2,79

3 2,43 2,64 3,72 1,75 1,84 3,06 2,34 2,34 1,97 2,43 5,16 3,06

4 3,07 2,64 3,61 1,66 1,94 3,06 2,61 2,34 1,79 2,43 5,16 3,16

5 3,07 2,64 3,61 1,66 1,84 2,97 3,16 2,15 1,79 2,43 4,98 3,16

6 3,07 2,96 3,40 1,66 1,84 2,97 3,34 2,15 1,79 2,24 4,98 3,34

7 2,86 2,96 3,40 1,66 1,84 2,97 2,97 1,79 2,24 2,24 4,70 3,34

8 2,86 3,07 3,40 1,66 1,94 2,88 2,79 1,61 2,70 2,24 4,52 3,34

9 2,64 3,07 2,96 1,66 1,94 2,88 2,70 1,61 8,16 2,15 4,06 3,16

10 2,64 2,64 2,43 1,75 1,94 2,88 2,43 1,70 12,90 2,15 3,52 3,16

11 2,64 2,64 2,22 1,75 1,94 2,88 2,61 1,70 12,90 1,97 3,52 2,97

12 2,75 2,43 2,12 1,75 1,84 2,70 2,70 1,79 12,40 1,97 3,52 2,97

13 2,75 2,43 2,12 1,75 1,84 2,70 2,97 1,79 11,90 1,88 3,52 2,70

14 2,86 2,33 2,12 1,75 1,75 2,70 3,16 1,79 10,80 1,79 3,34 2,70

15 2,86 2,33 2,12 1,75 1,75 2,52 3,16 1,79 9,98 2,43 3,34 2,61

16 2,96 2,64 2,12 2,12 1,75 2,52 3,16 1,79 8,89 3,16 3,34 2,43

17 3,07 2,64 2,12 2,12 1,66 2,70 3,25 1,88 7,25 3,16 3,25 2,43

18 3,07 2,96 2,03 2,33 1,84 2,70 3,25 1,79 4,52 3,16 3,25 2,43

19 3,07 3,29 2,03 2,33 2,03 2,70 3,16 1,70 3,79 2,97 3,16 2,43

20 3,18 3,50 1,94 2,33 2,12 2,70 3,16 1,70 3,79 2,70 3,16 2,43

21 3,18 3,50 1,94 2,43 2,22 2,79 3,06 1,79 3,61 2,70 3,16 2,61

22 3,40 3,72 1,94 2,64 2,22 2,79 2,88 1,79 3,43 2,70 3,06 2,52

23 3,40 4,37 1,84 2,64 2,33 2,97 2,70 1,79 3,16 2,43 3,06 2,52

24 3,40 4,58 1,84 2,43 2,43 2,97 2,52 1,79 2,97 2,15 2,97 2,70

25 3,40 4,80 1,84 2,33 2,43 3,06 2,52 1,79 2,70 1,97 2,97 2,70

26 3,29 5,23 1,75 2,12 2,54 3,16 2,52 1,79 2,61 1,97 2,97 2,88

27 3,29 5,34 1,75 1,84 2,54 2,88 2,70 1,79 2,70 2,24 2,97 3,06

28 3,29 5,34 1,75 1,75 2,86 2,61 3,06 1,79 2,70 2,70 2,97 3,06

29 3,18 4,80 1,66 1,66 2,86 2,61 2,88 1,88 2,70 2,97 2,79 3,25

30 3,18 4,15 1,66 3,07 2,34 2,52 1,97 2,70 3,61 2,79 3,25

31 3,72 1,66 3,29 2,43 2,70 4,25 3,43

Suma 89,20 105,40 74,54 56,69 65,84 85,21 87,39 56,35 155,48 78,41 109,96 89,38

NQ 2,12 2,33 1,66 1,66 1,66 2,34 2,34 1,61 1,79 1,79 2,79 2,43

SQ 2,97 3,40 2,40 1,95 2,12 2,84 2,82 1,88 5,02 2,53 3,67 2,88

WQ 3,40 5,34 3,72 2,64 3,29 3,29 3,34 2,43 12,90 4,25 5,16 3,43

SQ Zima: 2,62 m3/s Rok: 2,88 m3/s Lato: 3,14 m3/s

Ekstr. WQ: 5,34 m3/s NQ: 1,66 m3/s WQ: 12,90 m3/s NQ: 1,61 m3/s

roku 27,28.XII. I,II,III. 10,11.VII. 8,9.VI.

Okres: 1991 - 1995

SNQ 2,07 2,35 2,60 2,92 2,79 2,48 1,92 1,70 1,40 1,26 1,70 1,71

SSQ 2,68 3,46 3,98 4,51 3,91 3,34 2,70 2,34 2,03 1,55 2,74 2,03

SWQ 3,22 4,49 6,70 7,06 5,64 4,52 4,20 4,54 4,73 1,98 4,15 2,51

SSQ Zima: 3,65 m3/s Rok: 2,94 m3/s Lato: 2,23 m3/s

Ekstr. WWQ: 11,90 m3/s NNQ: 1,70 m3/s WWQ: 14,90 m3/s NNQ: 0,83 m3/s

okres 2,3.II.94r. 26-31.I.92r.,28.XII.92-5.I.93r. 1.VII.91r. 9-12.VIII.94r.

Wskaźniki opadu i odpływu

P 55,7 32,6 2,2 41,6 10,8 19,7 96,9 47,5 170,3 108,6 68,3 60,2

Zima: 162,6 mm Rok: 714,4 mm Lato: 551,8 mm

H 21,0 24,8 17,5 13,3 15,5 20,1 20,6 13,3 36,6 18,5 25,9 21,0

Zima: 112,3 mm Rok: 248,1 mm Lato: 135,8 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

5,34 3,79 3,34 3,16 2,97 2,70 2,70 2,43 2,12 1,88 1,79 1,66 1,66
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Rzeka: MOŁSTOWA Rok: 1997 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 3,76 3,76 2,20 2,50 4,65 3,96 2,30 2,50 1,79 1,45 1,28 1,37

2 3,76 3,96 2,20 2,50 4,65 3,67 2,50 2,50 1,78 1,62 1,28 1,54

3 3,67 3,96 2,01 2,40 4,46 3,67 2,50 2,30 1,78 1,62 1,37 1,63

4 3,67 3,96 2,01 2,30 4,26 3,47 2,79 2,30 1,77 1,70 1,37 1,72

5 3,47 3,57 2,01 2,20 3,96 3,37 2,88 2,20 1,76 1,70 1,54 1,80

6 3,47 3,57 2,01 2,11 3,57 3,18 3,18 2,20 1,67 1,79 1,62 1,98

7 3,47 3,27 2,01 2,11 3,37 3,18 3,18 2,20 1,67 1,79 1,80 1,98

8 3,27 3,27 2,01 2,40 2,98 2,98 3,18 2,20 1,58 1,79 1,97 1,98

9 3,27 2,98 2,01 2,59 3,18 2,98 3,18 2,50 1,49 1,79 2,40 1,80

10 3,27 2,79 2,01 2,79 3,18 2,88 2,98 2,50 1,48 1,62 2,67 1,80

11 3,08 2,59 2,01 2,98 2,98 2,88 2,98 2,69 1,48 1,62 3,10 1,98

12 3,08 2,50 2,01 2,98 2,98 2,88 2,98 2,69 1,48 1,54 3,10 2,24

13 2,98 2,50 2,01 2,98 3,27 2,79 3,47 2,59 1,48 1,54 3,10 2,68

14 2,98 2,50 2,01 3,18 3,27 2,79 3,96 2,40 1,48 1,36 2,67 3,56

15 2,98 2,69 2,01 3,47 3,47 2,69 4,16 2,40 1,47 1,36 2,32 4,45

16 3,08 2,69 2,01 3,96 3,76 2,69 3,96 2,10 1,56 1,36 1,97 4,00

17 3,08 2,69 2,01 3,96 3,96 2,69 3,67 1,99 1,73 1,36 1,80 3,56

18 3,08 2,59 2,01 4,26 3,96 2,59 3,27 1,80 1,90 1,28 1,71 3,56

19 3,27 2,59 2,01 4,26 3,67 2,59 3,27 1,79 2,16 1,28 1,71 3,29

20 3,27 2,59 2,01 4,46 3,57 2,59 2,88 1,78 2,42 1,11 1,71 3,12

21 3,27 2,50 2,01 4,46 3,18 2,59 2,88 1,77 2,85 1,11 1,71 2,68

22 3,47 2,50 2,20 4,65 3,18 2,59 2,69 1,86 3,11 1,11 1,63 2,50

23 3,47 2,50 2,20 4,65 3,18 2,59 2,69 1,85 3,20 0,94 1,63 2,33

24 3,57 2,50 2,40 4,75 3,08 2,50 2,59 1,94 2,84 0,94 1,46 2,33

25 3,57 2,50 2,40 4,75 2,98 2,50 2,59 1,93 2,40 0,94 1,46 2,42

26 3,57 2,40 2,50 4,75 2,88 2,50 2,50 1,92 2,14 0,94 1,46 2,42

27 3,67 2,40 2,50 4,85 2,79 2,40 2,50 1,91 1,62 1,02 1,37 2,42

28 3,67 2,40 2,40 4,85 3,47 2,40 2,50 1,81 1,53 1,02 1,37 2,59

29 3,76 2,20 2,30 3,76 2,30 2,59 1,81 1,45 1,11 1,37 2,59

30 3,76 2,20 2,30 3,96 2,30 2,59 1,80 1,45 1,11 1,37 2,59

31 2,20 2,30 3,96 2,59 1,45 1,11 2,68

Suma 101,74 87,32 66,09 98,10 109,57 85,19 91,98 64,23 57,97 42,03 55,32 77,59

NQ 2,98 2,20 2,01 2,11 2,79 2,30 2,30 1,77 1,45 0,94 1,28 1,37

SQ 3,39 2,82 2,13 3,50 3,53 2,84 2,97 2,14 1,87 1,36 1,84 2,50

WQ 3,76 3,96 2,50 4,85 4,65 3,96 4,16 2,69 3,20 1,79 3,10 4,45

SQ Zima: 3,03 m3/s Rok: 2,57 m3/s Lato: 2,11 m3/s

Ekstr. WQ: 4,85 m3/s NQ: 2,01 m3/s WQ: 4,45 m3/s NQ: 0,94 m3/s

roku 27,28.II. 3-21.I. 15.X. 23-26.VIII.

Okres: 1991 - 1995

SNQ 2,07 2,35 2,60 2,92 2,79 2,48 1,92 1,70 1,40 1,26 1,70 1,71

SSQ 2,68 3,46 3,98 4,51 3,91 3,34 2,70 2,34 2,03 1,55 2,74 2,03

SWQ 3,22 4,49 6,70 7,06 5,64 4,52 4,20 4,54 4,73 1,98 4,15 2,51

SSQ Zima: 3,65 m3/s Rok: 2,94 m3/s Lato: 2,23 m3/s

Ekstr. WWQ: 11,90 m3/s NNQ: 1,70 m3/s WWQ: 14,90 m3/s NNQ: 0,83 m3/s

okres 2,3.II.94r. 26-31.I.92r.,28.XII.92-5.I.93r. 1.VII.91r. 9-12.VIII.94r.

Wskaźniki opadu i odpływu

P 61,9 18,0 3,3 71,1 42,8 37,6 79,9 59,4 90,5 34,4 79,5 127,0

Zima: 234,7 mm Rok: 705,4 mm Lato: 470,7 mm

H 24,0 20,6 15,6 23,1 25,8 20,1 21,7 15,1 13,6 9,9 13,0 18,3

Zima: 129,0 mm Rok: 220,6 mm Lato: 91,6 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

4,65 3,96 3,47 3,18 2,98 2,50 2,50 2,20 1,97 1,73 1,48 1,11 0,94
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Rzeka: MOŁSTOWA Rok: 1998 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 2,68 2,37 3,57 2,98 3,47 2,98 3,18 2,40 1,53 1,94 2,23 2,14

2 2,68 2,38 3,67 2,98 3,47 3,27 2,98 2,20 1,72 2,03 2,23 1,97

3 2,68 2,40 3,67 3,08 3,47 3,47 2,98 2,20 1,91 2,02 2,14 1,97

4 2,68 2,40 3,86 3,08 3,67 3,47 2,98 2,11 2,01 2,01 2,14 1,80

5 2,68 2,50 3,86 3,08 4,36 3,57 2,98 2,11 2,20 2,09 2,14 1,80

6 2,59 2,50 3,96 3,08 5,15 3,57 2,88 2,11 2,30 2,08 2,05 1,89

7 2,59 2,59 3,96 3,27 5,94 3,57 2,88 2,11 2,30 2,17 2,05 2,06

8 2,51 2,69 4,16 3,27 6,34 3,57 2,88 2,01 2,40 2,16 1,96 2,06

9 2,51 2,69 4,16 3,47 6,73 3,67 2,79 2,01 2,40 1,97 1,96 2,06

10 2,42 2,88 4,16 3,47 6,93 3,67 2,79 2,01 2,20 1,87 1,88 2,24

11 2,43 2,98 3,96 3,37 6,93 3,86 2,79 2,01 2,20 1,69 1,88 2,24

12 2,44 3,18 3,96 3,18 6,44 3,86 2,50 2,01 2,20 1,68 2,22 2,24

13 2,36 3,18 3,86 5,44 5,84 3,96 2,40 2,01 2,11 1,77 3,53 2,24

14 2,36 3,27 3,76 7,72 4,95 3,96 2,30 2,01 2,11 1,76 3,97 2,24

15 2,37 3,27 3,57 9,21 4,55 3,96 2,20 1,91 2,11 1,58 3,97 2,24

16 2,29 3,27 3,47 9,70 4,55 3,76 2,20 1,91 2,11 1,58 4,06 2,32

17 2,30 3,27 3,47 10,30 4,55 3,76 2,20 1,91 2,01 1,58 4,06 2,33

18 2,30 3,27 3,47 9,01 4,65 3,76 2,01 1,82 2,01 1,75 4,06 2,33

19 2,31 3,27 3,27 7,92 4,65 3,57 2,01 1,82 2,01 1,92 3,80 2,24

20 2,32 3,47 3,27 6,83 4,65 3,57 2,30 1,82 2,01 1,92 3,53 2,24

21 2,24 3,67 3,18 5,94 4,85 3,47 2,40 1,82 2,01 2,09 3,53 2,24

22 2,25 3,67 3,08 4,95 4,85 3,37 2,40 1,63 2,01 2,08 3,27 2,24

23 2,27 3,76 3,08 4,36 4,95 3,37 2,59 1,63 2,01 2,26 2,84 2,24

24 2,28 3,76 2,88 3,96 4,95 3,37 2,59 1,63 2,11 2,25 2,57 2,24

25 2,29 3,76 2,69 3,96 4,95 3,27 2,59 1,53 2,11 2,24 2,32 2,33

26 2,30 3,57 2,59 3,67 4,46 3,27 2,50 1,53 2,11 2,24 2,32 2,50

27 2,41 3,57 2,59 3,67 4,46 3,27 2,50 1,53 2,09 2,24 2,23 2,86

28 2,42 3,57 2,59 3,47 3,96 3,18 2,50 1,43 2,08 2,33 2,23 3,38

29 2,43 3,47 2,69 3,57 3,18 2,40 1,43 2,07 2,32 2,14 4,01

30 2,44 3,47 2,88 2,98 3,18 2,40 1,43 2,06 2,32 2,14 4,45

31 3,47 2,98 2,98 2,40 2,04 2,32 4,28

Suma 72,83 97,57 106,32 138,42 148,25 105,76 79,50 56,09 64,55 62,26 81,45 75,42

NQ 2,24 2,37 2,59 2,98 2,98 2,98 2,01 1,43 1,53 1,58 1,88 1,80

SQ 2,43 3,15 3,43 4,94 4,78 3,53 2,56 1,87 2,08 2,01 2,72 2,43

WQ 2,68 3,76 4,16 10,30 6,93 4,31 3,18 2,40 2,40 2,33 4,06 4,45

SQ Zima: 3,70 m3/s Rok: 2,98 m3/s Lato: 2,28 m3/s

Ekstr. WQ: 10,30 m3/s NQ: 2,24 m3/s WQ: 4,45 m3/s NQ: 1,43 m3/s

roku 17.II. 21.XI. 30.X. 28-30.VI.

Okres: 1991 - 1995

SNQ 2,07 2,35 2,60 2,92 2,79 2,48 1,92 1,70 1,40 1,26 1,70 1,71

SSQ 2,68 3,46 3,98 4,51 3,91 3,34 2,70 2,34 2,03 1,55 2,74 2,03

SWQ 3,22 4,49 6,70 7,06 5,64 4,52 4,20 4,54 4,73 1,98 4,15 2,51

SSQ Zima: 3,65 m3/s Rok: 2,94 m3/s Lato: 2,23 m3/s

Ekstr. WWQ: 11,90 m3/s NNQ: 1,70 m3/s WWQ: 14,90 m3/s NNQ: 0,83 m3/s

okres 2,3.II.94r. 26-31.I.92r.,28.XII.92-5.I.93r. 1.VII.91r. 9-12.VIII.94r.

Wskaźniki opadu i odpływu

P 18,6 47,2 65,9 76,0 78,0 58,7 50,5 72,7 98,6 114,3 60,2 87,6

Zima: 344,4 mm Rok: 828,3 mm Lato: 483,9 mm

H 17,1 23,0 25,0 32,6 34,9 24,9 18,7 13,2 15,2 14,7 19,2 17,8

Zima: 157,5 mm Rok: 256,2 mm Lato: 98,7 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

6,73 4,55 3,86 3,53 3,27 2,59 2,58 2,25 2,20 2,06 1,94 1,63 1,43



17 

 

 

 

45

Rzeka: MOŁSTOWA Rok: 1999 Posterunek: BIELIKOWO

Km: 1,7 A= 367,0 km2 P.z.: 7,36 m nad Kr.

Dz. XI XII I II III IV V VI VII VIII IX X

1 4,10 3,47 5,94 3,47 5,54 3,37 3,57 2,11 2,13 1,22 1,78 2,76

2 4,12 3,47 5,94 3,47 5,54 3,37 3,47 2,11 2,04 1,22 1,95 2,59

3 3,96 3,47 6,14 3,47 5,94 3,27 3,47 2,20 1,95 1,22 2,12 2,61

4 3,89 3,67 5,94 3,76 5,94 3,18 3,37 2,28 1,87 1,14 1,88 2,54

5 3,90 3,86 5,74 3,76 6,63 3,08 3,27 2,28 1,78 1,14 1,72 2,56

6 3,74 3,96 5,54 3,96 7,42 2,98 3,27 2,36 1,86 1,14 1,72 2,48

7 3,67 3,96 5,54 4,26 7,92 2,98 3,18 2,36 2,03 1,22 1,65 2,50

8 3,68 4,46 5,44 4,26 8,42 2,98 3,08 2,45 2,12 1,22 1,65 2,40

9 3,70 4,65 5,35 4,26 8,91 2,79 2,98 2,62 2,28 1,22 1,58 2,40

10 3,72 5,05 4,85 3,96 8,32 2,79 3,08 2,80 2,11 1,30 1,58 2,50

11 3,55 5,54 4,46 3,57 7,92 2,50 3,27 2,70 1,94 1,30 1,59 2,59

12 3,57 5,54 3,96 3,27 7,42 2,50 3,27 2,60 1,76 1,38 1,51 2,69

13 3,49 5,94 3,96 2,98 6,83 2,69 3,67 2,50 1,67 1,54 1,51 2,79

14 3,51 6,93 3,96 2,98 6,44 2,69 3,96 2,40 1,67 1,54 1,52 2,88

15 3,43 9,90 3,67 2,98 6,14 2,98 4,55 2,31 1,75 1,71 1,44 2,98

16 3,44 13,40 3,67 3,18 5,74 2,98 5,43 2,21 1,74 1,79 1,44 2,88

17 3,36 13,40 3,67 3,18 5,35 3,47 5,32 2,11 1,82 1,87 1,45 2,79

18 3,38 13,90 3,67 3,27 4,95 5,25 4,92 2,02 1,90 1,96 1,62 2,69

19 3,39 13,90 3,76 3,27 4,95 7,92 4,42 1,92 1,90 2,12 1,63 2,59

20 3,41 13,60 3,76 3,47 4,55 7,92 3,92 1,74 1,81 2,37 1,81 2,50

21 3,42 13,60 3,76 3,47 4,26 7,92 3,42 1,91 1,73 2,53 1,91 2,50

22 3,63 13,30 3,76 3,67 3,96 6,73 2,93 2,17 1,64 3,36 2,00 2,50

23 3,75 12,90 3,86 3,67 3,96 5,94 2,83 2,17 1,64 4,19 2,10 2,40

24 3,96 12,40 3,86 3,96 3,96 5,44 2,63 2,16 1,56 5,20 2,21 2,40

25 3,96 11,90 3,96 3,96 3,76 4,85 2,72 2,07 1,56 3,52 2,22 2,30

26 3,86 9,90 3,96 4,65 3,76 4,55 2,71 2,07 1,47 2,85 2,32 2,30

27 3,76 7,92 3,96 4,95 3,67 4,26 2,89 2,06 1,47 2,10 2,42 2,30

28 3,57 5,94 3,96 5,54 3,67 3,96 2,60 2,06 1,39 2,02 2,62 2,40

29 3,57 6,14 3,67 3,67 3,96 2,41 2,05 1,38 1,94 2,63 2,40

30 3,47 6,14 3,67 3,47 3,76 2,22 1,96 1,30 1,85 2,74 2,50

31 6,14 3,67 3,47 2,21 1,30 1,69 2,50

Suma 109,96 248,35 137,05 104,65 172,48 123,06 105,04 66,76 54,57 60,87 56,32 79,22

NQ 3,36 3,47 3,67 2,98 3,47 2,50 2,21 1,74 1,30 1,14 1,44 2,30

SQ 3,67 8,01 4,42 3,74 5,56 4,10 3,39 2,23 1,76 1,96 1,88 2,56

WQ 4,12 13,90 6,14 5,54 8,91 7,92 5,43 2,80 2,28 5,20 2,74 2,98

SQ Zima: 4,95 m3/s Rok: 3,61 m3/s Lato: 2,30 m3/s

Ekstr. WQ: 13,90 m3/s NQ: 2,50 m3/s WQ: 5,43 m3/s NQ: 1,14 m3/s

roku 18,19.XII. 11,12.IV. 16.V. 4-6.VIII.

Okres: 1991 - 1995

SNQ 2,07 2,35 2,60 2,92 2,79 2,48 1,92 1,70 1,40 1,26 1,70 1,71

SSQ 2,68 3,46 3,98 4,51 3,91 3,34 2,70 2,34 2,03 1,55 2,74 2,03

SWQ 3,22 4,49 6,70 7,06 5,64 4,52 4,20 4,54 4,73 1,98 4,15 2,51

SSQ Zima: 3,65 m3/s Rok: 2,94 m3/s Lato: 2,23 m3/s

Ekstr. WWQ: 11,90 m3/s NNQ: 1,70 m3/s WWQ: 14,90 m3/s NNQ: 0,83 m3/s

okres 2,3.II.94r. 26-31.I.92r.,28.XII.92-5.I.93r. 1.VII.91r. 9-12.VIII.94r.

Wskaźniki opadu i odpływu

P 56,4 85,2 46,9 63,7 54,8 73,6 58,3 65,9 59,7 125,0 53,6 54,6

Zima: 380,6 mm Rok: 797,7 mm Lato: 417,1 mm

H 25,9 58,5 32,3 24,6 40,6 29,0 24,7 15,7 12,8 14,3 13,3 18,7

Zima: 210,8 mm Rok: 310,4 mm Lato: 99,5 mm

Dz./Q Przepływy o określonym czasie trwania wraz z wyższymi

10 30 60 90 120 180 182,5 240 270 300 330 355 364

11,90 6,14 4,95 3,96 3,76 3,27 3,27 2,50 2,21 1,94 1,65 1,30 1,14
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APPENDIX C 
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APPENDIX E 

 

S-type tubular turbine. 

Available in versions: Kaplan, Semi-Kaplan, Propeller. 

Rotor diameter: from 560 mm to 1200 mm. 

Head: up to 12 m. 

Power: up to 660 kW. 

This modern turbine is characterized by high efficiency in a broad band of flow rates. In 

the double Kaplan regulation version of the turbine, the range of flow rate regulation 

extends from 20% to 100% of the rated discharge rate. The turbine controls act as an 

emergency water flow shutoff in the case of incidents such as a voltage drop in the 

electrical system. The control mechanism comes equipped with a safety system to prevent 

damage to the turbine.  

The rotor blades are made of bronze and the control blades are made of ductile iron. The 

components of the regulation mechanism are made of stainless steel. The standard 

configuration includes mechanical face seals, hydraulic control system along with a 

hydraulic accumulator, temperature sensors for all bearings, linear potentiometers for 

measuring the attack angle of the rotor and controls, sensor for measuring turbine 

revolutions, flat belt or gear transmission. 

 


