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ANALYSIS OF THE RESULTS AND DISCUSION

Concerning the velocity profiles, there are some differences with discharge changes.
For discharge equals to 31.2 m* - s7!, there are two main zones. One is behind the boulders
with uniform velocity profile and the other (around this zone) with logarithmic profiles.
These two zones (Fig. 7 and 12) correspond to the results obtained during the determi-
nation of the microhabitats. All the uniform profiles measured are in the turbulent area.
Velocity is also lower in this zone: from 0.61 to 1.20 m - s™' against velocity from 0.86
to 1.30 m - s around.In the turbulent area the highest velocity pulsation (between 0.07 to
0.19 m - s') have been found. Some other small zones also can be observed. Just behind
the two bigger boulders which have their top above the water surface, there are recirculate
zones with low velocities (about 0.07 m - s') and, on the both sides of boulders, there is
a water flow acceleration with high turbulence (about 1.38 m - s™'). There are ,,fast” zones
with small values of pulsation (between 0.01 and 0.07 m - s™'). The biggest zone around it
is where the flow turbulence is not very influenced by the cluster.

When discharge decrease to 19.3 m* - s7!, there is a decrease in velocity values, turbu-
lences and water depths and a diversification of the velocity profiles occures (Fig. 9). The
maximal velocity value is 0.91 m - s™\. The same recirculation zones are observed behind
the boulders with small velocities (about 0.13 m - s™') and there still are higher velocities
on the sides of boulders (until 0.82 m - s™). Further reduction of discharge to 10.4 m? - s,
causes two main kinds of microhabitats occurrance (Fig. 13). The first one is a shallow
water zone with velocity from 0.01 to 0.35 m - s ' and low water depths (less than 20 cm).
This zone was located near the gravel bar. The second one is a zone with higher velocity
(from 0.18 to 0.75 m - s™') where some ripples on the surface were observed. This zone
corresponds to a deeper zone (with the highest velocity) and the area behind the boulder
where the cluster causes the increase of velocity Moreover, it corresponds to the presence
of logarithmic profiles for the deeper points (Fig. 10). There are some shallow water
zones behind the boulders and only one boulder creates a small turbulent zone on its
sides. The cluster have less impact on flow hydraulic when the discharge is low.

The group of boulder at a local scale influenced on water flow conditions and if creates
a diversity of microhabitats. Average length of adult fish in the Wistoka River reach is
about 0.3—-0.5 m and 0.9-1.1 m for diadromous (trout, salmon). The zone created behind
the stones is sufficient to provide shelter for fish. This zone has been characterized as
a turbulence zone based on the behavior of the water surface. At discharge of 19.3 m* - s
according to Gordon [2004] classification it is an excellent flow regime for fish, wildlife
and recreation. Velocity above the bottom (20% h) in this zone vary from 0.17 m - s™ tes
are created.

The gravel bar at water discharge Q = 31.2 m* - s becomes an island. That discharge
was described as an optimum flow range for fish, wildlife and recreation [Gordon 2004].
At that discharge the secondary stream is about 2 m width and 0.3 m depth. At lower
discharge the secondary stream disappears so the gravelbar becomes accessible to man
and predators. During the measurements no evidence of birds have been noticed. Instead
of this, the gravelbar became the place for spending time for people. At lower discharges
the boulder cluster attracts the people due to interesting architecture, mosaic of morphol-
ogy structures. Boulder cluster increase a quality of space so it have a social impact also.
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CONCLUSION

The discharges were characterized as optimum range, excellent and fair or degrading
flow regime for fish, wildlife and recreation. The boulder cluster placed on the Wistoka
riverbed influence on the microhabitats distribution in the local scale. The study shows
there is a creation of several kinds of microhabitats which are not always presents at
the same time but depend on the discharge value. The boulders create small areas with
different hydraulic paterns with differentiated velocity profiles and pulsation values. Four
kinds of velocity profiles around the boulder gravel cluster have been observed: logari-
thmic, uniform, reverse logarithmic and with negative velocities. The microstructures
create a dynamic flow on this local scale. For submerged boulder cluster the end of the
creating zone can be described with the relation to size of boulder.

That kind of activity can contribute creation of the ecological corridor of the Wistok
River, reduction of catchment fragmentation and integration of NATURA 2000 areas. It
will allow re-creation of historical routes of diadromous fish migration.
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WPLYW GRUPY GEAZOW NA ROZMIESZCZENIE MIKROSIEDLISK PRZY
ZMIENNYM REZIMIE PRZEPLYWU W KORYCIE GEOWNYM

Streszczenie. Praca zwiazana jest z okresleniem wplywu ziaren ponadwymiarowych
umieszczonych w korycie Wistoki w 2013 roku w zwiagzku z projektem czgsciowej re-
naturyzacji koryta. Celem pracy jest okreslenie wptywu wykonanych prac w korycie na
strukture mikrosiedlisk. W korycie Wistoki w okolicach Debicy przeprowadzono trzy sesje
pomiarowe obejmujace pomiary glebokosci, predkosci przeptywu oraz topografii dna cieku
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przy przeptywach odpowiednio 31.2, 19.3 and 10.4 m?-s™'. Analiza rozktadu predkosci
przeptywu z wykonanymi dokumentacja fotograficzna pozwolita okresli¢ rozmiesczenie
mikrosiedlisk. Predkos¢ $rednig obliczano postugujac si¢ metoda Byczkowskiego. W oko-
licy ziaren ponadwymiarowych tworzg si¢ strefy o roznych rozktadach predkosci: logaryt-
micznym, ze stala predkoscia, odwroconym logarytmicznym oraz z wystepujacymi pred-
kosciami wstecznymi. Struktury glazow powoduja tworzenie si¢ réznych mikrosiedlisk,
ktorych rozktad uzalezniony jest od wielkosci przeptywu. Zaobserwowano wystepowanie
»strefy turbulencji”, zybkiego przeptywui ,,strefy z odwdoconym przeptywem”. Wplyw zia-
ren ponadwymiarowych przy niskich przeptywach jest mniej zauwazalny, jednak ciagle
umozliwa wystapienie roznych mikrosiedlisk: ,,ptytkiej wody”, ,.strefy turbulencji” i ,,stre-
fy ze zmarszczkami”.

Stowa kluczowe: mikrosiedliska, Wistoka, profil predkosci, ziarna ponadwymiarowe
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