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river headstream areas in our border mountain ranges — peat bogs
relationship to the project GA CR ,Atlas of lakes in the Czech republic*

catastrophic floods and extreme droughts in recent years - flood protection issues and measures
leading to discharge increase in dry periods - untraditional practices - gradual increase of river
catchment retention capacity including the realization of measures as runoff retardation and water
retention increase in headstream areas

integrated flood protection (mainly in headstream and midstream parts of catchments)
All sanitational measures could be connected to each other

full flood protection is impossible, especially during extreme hydrological situations - not full but
advanced flood protection

analysis of peat bogs hydrological function - detailed comparison of hydrological regimes in two
subcatchments with very different peat land proportion

study area — upper Otava River catchment representing a basin with frequent occurrence of flood
events

affecting of water quality, respectively to ionic structure of water in periods of high or low discharges



Introduction

« 3 factors of headstream retention capacity enhencement:
- renovation or torrent control of original drainage channels
- recovery of vegetation health state
- renovation of former accumulation reservoirs (role of dry (green) polders)

* peat bogs hydrological function questions — ,theory of fungi“ vs. present opinions

* increase of peat bogs retention
capacity - ground water level
lowering by means of drainage

* results of studies - negative
influence of peat bogs on
hydrologgical regime - floods,
droughts

 peat bogs negative influence on
water quality in water courses
(intensity related to its area and
volume in catchment (Flaje reservoir)




Organogenous lakes
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By contrast, bog lakes are génerally of small dimensions
and occur almost in all our’border mountain ranges.
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Present field survey

Water level and discharge monitoring (hydrometric propeller) in chosen profiles - by now totally 14
measurement profiles
- 4 profiles within the CHMI basic limnigraphic station network including station Rejstejn (daily
data)
- our own profiles: including 7 automatic water-level gauges (continual water level observation,
ultrasound)
- totally done meanwhile about 180 discharge measurements -> consumption -> corresponding Q
- during three different precipitation situations made in one day course about 30 Q measurements of
tributaries -> assessment of each tributary share on the total outflow constitution

Precipitation monitoring - meanwhile two shuttle precipitation gauges (Rokytka Brook, Zhirecky Brook)

Detailed ground plan measurements of organogenous lakes in the Modravské slaté region and lake basin
depth conditions description




Measurement profiles

totally 7 ultrasound water-level
gauges - 4 Vydra catchment,

3 in Kremelna catchment
Rokytka Brook, Ptaci Brook - 10 0 Teleznd Ruda
months rank of values; other

profiles - 7-8 months ranks
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Automatic water-level gauges

« measuring set from Fiedler-Magr Company - registering and controlling unit of M4016 type +
ultrasound sensor + GSM module for data transmission by means of GPRS network

4 advantages: water level, resp. Q determination with 1 mm accuracy

continual measurement from 1 minute interval

independent on CHMI data

possibility of warning sms sending in case of extreme hydrological situations -
limiting alarm, gradient alarm

- disadvantages: higher price
shorter battery lasting

e daily data transmission using GPRS network - progress observing on the company server
(datahosting) - operative solution of actual situation
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Rokytka Brook (Vydra River headstream area)
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Automatic water-level gauges - partial outcome IlI.

 Rokytka Brook (Vydra River headstream area)

Consumption curve for the Rokytka Brook profile and :
dlschargq - uctuatlon in relatlon to amount of '
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water level [mm]

Automatic water-level gauges - partial outcome lll.

Comparison of Rokytka Brook and Mladoticky Brook water level fluctuation between 14.11.2006

and 17.1.2007 -> strong influence of Mladotické Lake on hydrological regime of Mladoticky Brook

catchment => high accumulating and retention capacity of the lake basin and its catchment,
discharge variability in river headstream areas
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amount of precipitation [mm]

Automatic water-level gauges - partial outcome IV.

 Partial outcome from automatic ultrasound water level gauge and shuttle precipitation gauge -

runoff reaction on causal amount of precipitation in Rokytka Brook profile (Vydra River
headstream area) in October 1, 2006 - May 20, 2007 period (in January 1, 2007 - March 28, 2007
period precipitation gauge was out of service)

» significant discharge increase during spring period - snow melting process
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Automatic water-level gauges - partial outcome V.

» Partial outcome from automatic ultrasound water level gauge and shuttle precipitation gauge -
runoff reaction on causal amount of precipitation in Rokytka Brook profile (Vydra River
‘headstream area) in March 29, 2007 - May 21, 2007 period
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Experimental catchments characteristics

e  Zhlrecky Brook Catchment (Kfemelna River e  Rokytka Brook Catchment (Vydra River
Catchment) - low peat land proportion Catchment) - high peat land proportion

Zhufecky Brook Catchment

Catchment Rokytka Brook ZhuFecky Brook LT R
Catchment area [km?] 3,721 13,946 -

Catchment max. altitude [m a. s. |.] 1223 1233

Catchment min. altitude [m a. s. |.] 1090 890 e o

Catchment mean slope [%o] 68,948 91,848 LEGEND 7
Catchment boundary length [km] 10,013 20,475 |

Gravelli’s coef. 1,464 1,547 S, R
Catchment mean width [km] 1,407 1,921 =

River network density [km/km?] 1,465 1,333

Water course length [km] 2,177 7,458

Total length of water courses [km] 5,45 18,591

Spring altitude [m a. s. |.] 1145 1070

Water course descent [m] 55 180

Water course mean slope [%o] 25,264 24,135
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Runoff variability

e Comparison of runoff variability in two catchments with different pe
(Rokytka Brook, Zharecky Brook) in October 1, 2006 - April 30, 2007 p

» different rate of discharge —> Q/Q, ratio

» higher number of peak flows in Rokytka Brook profile
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Runoff reaction on causal rainfall
ZhGrecky Brook
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Planned survey

» obtaining and analysis of all entry data and source materials

e continuation in water level, resp. Q monitoring

» continuation in mapping of investigation localities of organogenous lakes and peat bogs
probing (methodology of Research Institute of Ameliorations and Soil Conservation Prague) ->
determination of mountainous peat bogs retention potential

e consumption of water samples in 1 months interval in chosen profiles and soil samples ->
analysis

 progressive analysis of hydrological, climatic and quality characteristics time ranks
 assessment of peat bogs revitalizing measures influence on its hydrological regime change

» mathematical modelling for rainfall-runoff processes simulation by means of suitable
models

e comparative analysis of hydrological regimes of each experimental catchments (exceeding
lines, double summing lines, etc.)

* suggestion of measures leading to reduce of extreme flood phenomenons consequences and
to increase water resources during dry periods

» comparative analysis and follow-up determination of peat bogs influence on hydrological
regime



Snow conditions analysis

* snow conditions - significant element of rainfall-runoff process in czech headstream areas

» February 2007 - track shots in experimental subcatchments within Vydra and Kremelna River
catchments - point measurements of snow cover height and snow water equivglent (SWE) - factors:
altitude, exposition, slope and vegetation cover

» snow hydrometer SM 150-50, GPS60, GPS60CS a GPS
Leica

==_7 —

» digitalization and interpolation using suitable
methods in GIS software (ArcGis, Mapinfo, Surfer)
aerial photogrammetry - winter period 2008
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Snow conditions analysis - partial outcome

Snow cover height (on the left) and snow water equivalent (SWE) in Ptaci Brook catchment
(Vydra River headstream area)
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Partial conclusions

* all of the issues related to various possibilities and measures leading to river headstream areas
retention capacity increase should be discussed by experts in various fields taking into account
objectives and priorities of a regional and local significance

» data measured by automatic ultrasound water level gauges make it possible to assess peat bogs
hydrological function very in detail - continual records offer an extraordinary database for detailed
analyses of flood waves ascending and descending phases

 qualified conclusions from field survey can be formulated after analyses of data from at least one
hydrological year

e nevertheless, partial outcomes quite conclusively present more distinct runoff variability in profile
closing catchment with very significant peat land proportion

« comparison of runoff reaction on causal rainfall total in both experimental catchments - negative
effect of peat bog localities on river headstream area hydrological regime

» snow conditions analyses - quite high snow reserves variability in relation to the altitude; more
detailed field survey next winter period 2007/2008
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