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MotivationMotivation
• within the framework of the GEF project 
„Conservation, Restoration and Wise Use of Rich 
Fens in the Slovak Republic“

• DAPHNE – Institute of Applied Ecology 

•  Analysis of hydrological regime of wetlands 

•  To identify reasons of wetlands degradation:
• Changes in hydrological regime
• Human activities (drainage systems)
• Changes in management of wetlands

• Proposal of measures to improve hydrological 
regime



Kláštorské lúky

Kláštorské lúky



  



  



Content of the study

1. Analysis of hydrological and 
climatological regime of the 
wetland system 

2. Analysis of effect of management 
practices 

3. Effect of hydro-melioration 
measures on the wetland system 

4. Proposal of measures for 
revitalization of the wetland 



1. Analysis of hydrological and 
climatological regime 

• Discharges
• Precipitation
• Air temperature 
• Ground-water level 



  

2. Analysis of effect of manaement 
practice on soil water regime 

• Grass
• Reed  



3. Effect of hydro-melioration 
measures on the wetland system

• Effect of the drainage system
• Abstract of water from the Suchá 

Vríca river



4. Proposal of measures for 
revitalization of the wetland

• Dams on the small stream in the 
west-southern part of the wetland

• Abstract of water from Znievsky 
potok



1. Analysis of hydrological 
and climatological regime 
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Gauge stations

ID Gauge River Period Area
[km2]

5973 Moskovec Vedžer 1969 - 1971
1983 - 1987

2,73

5995 Kláštor pod 
Znievom

Vríca 1984 - 2004 44,95

6000 Kláštor pod 
Znievom

Znievsky 
potok

1969 - 1987 
1994 - 1996

48,01

6010 Slovany Vríca 1969 - 1987 53,26





Precipitation stations
ID Station Period

24160 Vrícko 1981 – 2005 

24180 Kláštor pod 
Znievom

1981 – 2005 (1901-2005)

24220 Príbovce 1981 – 2005 (1901-2005)

25280 Rajecká Lesná 1981 – 2005

24120 Slovenské 
Pravno

1981 – 2005



Climate stations

ID Station Period

11907 Krížna 1963 – 2000

11893 Martin 1991 – 2005

11897 Turčianske 
Teplice

1990 – 2005

11864 Bystrička 1961 - 1991



Analysis of discharges

• Statistical analysis of mean daily 
discharges

• Analysis of mean annual discharges  
– Homogeneity 
– Trend analysis

• Analysis of mean monthly discharges 
– Basic statistical analysis
– Autocorrelation functions



Analysis of precipitation and air 
temperature  

• Analysis of daily precipitation totals 
• Analysis of annual precipitation totals

– Testing of homogeneity 
– Trend analysis  

• Analysis of monthly precipitation totals 
– Basic statistical analysis 
– Analysis of 30-years periods

• Analysis of mean annual air temperature 



Kláštor p.Znievom - Vrica (1.1.1984 - 31.12.2004)
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Kláštor p.Znievom - Vrica (1.1.1995 - 31.12.2004)
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Kláštor p.Znievom - Vrica (1.1.2000 - 31.12.2004)

y = -0,0003x + 1,0763
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Kláštor pod 
Znievom – 

Vrica-
discharges



Slovany - 
Vrica 

discharges

Slovany - Vrica (1.1.1969 - 31.12.1987)

y = -3E-05x + 0,5764
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Slovany - Vrica (1.1.1978 - 31.12.1987)

y = 2E-06x + 0,3634
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Slovany - Vrica (1.1.1983 - 31.12.1987)

y = -0,0002x + 0,5947
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Kláštor pod Znievom - precipitation
Kláštor pod Znievom - ročné úhrny zrážok [mm]

y = -0.2888x + 813.63
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Príbovce - ročné úhrny zrážok [mm]

y = -0.3185x + 742.52
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Bystrička and 
 Martin – air 
temperature

y = 0.0007x + 7.4295
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Conclusion – discharges 
• Problems – no gauged data
• Short time series 
• Kláštor pod Znievom - Vríca

– trend of mean daily discharges is slightly decreasing 
for the whole period of observation  

– decrease in mean daily discharges is little higher in the 
last period of 2000-2004 (mean daily discharge = 0,732 
m3/s, max. daily discharge = 0,783 m3/s), in 1984-2004 
mean daily discharge = 0,808 m3/s, max. daily 
discharge = 0,819 m3/s) 

• Slovany – Vríca
– trend of mean daily discharges is slightly decreasing

• Time series of discharges in both stations were 
homogenous 



Conclusion – precipitation

• Slight decrease in annual precipitation totals in 
all stations 

• about 30 mm/year within 100 years period of 
observation

• From 30 years period the most dry period was in 
1961-1990



Conclusion – air temperature

• Slight increase in mean annual air temperature



Ground-water regimeGround-water regime  

• Gravel-sandy fuvial sediments of the Suchá 
Vríca river 

• Lower layer consists of clays



Hydrogeological profile 
of sediments of the Suchá Vríca river 



Observation network Observation network 
of ground-water levelof ground-water level  

• 1 observation object provided by SHMI 
(Kláštor pod Znievom č. 463, observation 
from 1958)

• 1996 – 2004 – 6 observation objects in the 
wetland region (some of them were stolen, 
observation finished) 

• From 2005 – observation in 18 objects, new 
location was proposed  



Observation in 1996-2004 



 Proposal a new observation system 



New network of ground-water observation (1-18) from 2005



Hydroisohyps of ground-water  



Analysis of ground-water level Analysis of ground-water level 

• Object of SHMI No. 463: 1958 - 2004 
• Objects 1, 2, 3, 4, 6: 1996 – 2004

• Mean monthly values of ground-water levels

• Trend analysis  



Object of SHMI No. 463:  1958-2004 
Odmerný bod: 458,60 m n.m.

y = -3E-16x4 + 4E-11x3 - 2E-06x2 + 0,0328x + 218,68
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Object 1: 1996-2004 

y = -0,1022x + 73,97

y = 0,1564x - 79,644
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y = -0,0447x - 30,513

y = -0,017x + 71,457
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Object 2: 1996-2004



Object 3: 1996-2004

y = 0,0639x + 69,234

y = -0,1026x - 17,534
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Object 4: 1996-2004

y = -0,0236x + 71,642

y = -0,2864x - 37,159
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Object 6: 1996-2004

y = -0,1022x + 73,97

y = -0,205x - 21,482

0

50

100

150

200

250
V.

19
96

VI
II.

19
96

XI
.1

99
6

II.
19

97
V.

19
97

VI
II.

19
97

XI
.1

99
7

II.
19

98
V.

19
98

VI
II.

19
98

XI
.1

99
8

II.
19

99
V.

19
99

VI
II.

19
99

XI
.1

99
9

II.
20

00
V.

20
00

VI
II.

20
00

XI
.2

00
0

II.
20

01
V.

20
01

VI
II.

20
01

XI
.2

00
1

II.
20

02
V.

20
02

VI
II.

20
02

XI
.2

00
2

II.
20

03
V.

20
03

VI
II.

20
03

XI
.2

00
3

II.
20

04
V.

20
04

VI
II.

20
04

m
es

ač
né

 ú
hr

ny
 z

rá
žo

k 
(m

m
)

-250

-200

-150

-100

-50

0

hĺ
bk

a 
H

PV
 p

od
 te

ré
no

m
 (c

m
)



Comparison of ground-water level in objects 
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Annual precipitation totals in Kláštor pod Znievom: 1901-2004 

y = -0,8367x + 853,06

0

200

400

600

800

1000

1200

1400

19
01

19
04

19
07

19
10

19
13

19
16

19
19

19
22

19
25

19
28

19
31

19
34

19
37

19
40

19
43

19
46

19
49

19
52

19
55

19
58

19
61

19
64

19
67

19
70

19
73

19
76

19
79

19
82

19
85

19
88

19
91

19
94

19
97

20
00

20
03

ro
čn

ý 
úh

rn
 z

rá
žo

k 
(m

m
)



Ground-water level in 463: 1959-2004
 and annual precipitatoion totals: 1901 -2004

y = -0,0126x + 456,17

y = -0,8367x + 853,06
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ConclusionConclusion
• In all observation objects the decreasing trend of 

ground-water level was indicated 

• Only the object 1 indicated an increase in ground-
water level – it was caused by the barrier built in 
the Valentová stream and increase in water level in 
the stream

• Minimum of ground–water levels occurred in August 
and October

• Maximum of ground–water levels occurred from 
February to April 

• Ground-water regime highly depends on 
precipitation totals



3. Effect of hydro-melioration 
measures on the wetland system

• Drainage system
• Abstract of water from the Suchá 

Vríca river



  

Drainage system

• built for the Slovany „agricultural farm“ (in 2 
steps) in 1976

• 1. step - drainage skeleton:
– subsurface drainage system 

(K11,K12,K13,K14,K21,K22 a K23)
and 2 open channels (O1, O2) 

• 2. step 
detailed subsurface drainage system: 36 

drainage groups (area of 0.44 - 2.46 ha), DS 
36: area of 16.8 ha



  

 

O – open chanel, K – subsurface drainage 



  

Hydroisohyps of ground-water  



  

- Drainage system is out of the wetland area  

- Direction of ground-water flow is parallel to the open 
drainage channel (and the Turiec river) 

- Effect of drainage systemm can have only a small 
impact on the ground-water regime of the wetland  

- It is not possible to transfer water from the open 
channel O2 to the wetland. The channel bottom is too 

low – 1.8 m bellow the terrain 
  

Conclusions



  

 

20. októbra 2006



  26. mája 2006



  

Abstract of water from the Suchá 
Vríca river 

• From 1964 there is an abstract of water from the 
Suchá Vríca river for the fishery in Kláštor pod 
Znievom 

• It is about 200 l/s
• It has generally negative effect on the Suchá Vrica 

water regime 
• 90 days of the year discharges in Suchá Vríca are 

less than 150 l/s, during this low flow period the 
lower part of the river is dry 

• It can be supposed that the finish of the abstract will 
not improve the water regime of the Suchá Vríca



  

800 l/s 450 l/s

200 l/s



  

Suchá Vríca

29. júna 2006

26. mája 2006



  



4. Proposal of measures for 
revitalization of the wetland 

• Changes in management
• Dams on the small stream in the 
west-southern part of the wetland
• (Abstract of water from Znievsky 
potok)



  



  



  



  



  



  



  



  



  

Návrh prehrádzky na odvodňovacom jarku (EKOSPOL) – pôdorys a rez A – A´ 



  

Návrh prehrádzky na odvodňovacom jarku (EKOSPOL) – detail A a závlačka 



  

Návrh prehrádzky na odvodňovacom jarku (KVHK) 
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Návrh prehrádzky na odvodňovacom jarku (KVHK) – pôdorys a rez A – A´



  

Návrh odberného objektu na Znievskom potoku – pôdorys 



  

Návrh odberného objektu na Znievskom potoku – pozdĺžny rez A – A´ 

Návrh odberného objektu na Znievskom potoku – priečny rez B – B` 
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