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Fig. 5. Water level profile along the Southern Odra, below the Pokoju bridge

Fig. 6. Depth averaged flow velocities for the design flow Q,
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control water table will be approx. 0.2—-0.4 m above
the maximum level for the 2010 flood. More interest-
ing is, however, the comparison with the catastrophic
1997 flood situation, the so-called “Thousand-year
water”, which caused the flooding of one-third of the
city of Wroctaw. Water table ordinates for that flood,
marked in Fig. 5, are significantly above the so-far
discussed and emphasise the catastrophic nature
of this phenomenon. Thereupon, an attempt will be
made to designate / verify the maximum flow of that
event in the CCH.

For this purpose, both the results of calculations
and the available measurement data were used. The
analysis has been related to the levels at the upper sta-
tion of the Szczytniki weir (1600 m upstream of the
Pokoju bridge) as the most reliable reference when it
comes to the ordinates of the water table. On the 12th
of July at 10:00 a.m., according to the measurement
carried out from the Pokoju bridge, the flow rate was
990 m?-s7! (Czaban, 2002). Culmination of the 1997
flood came on the 13th of July between 12:00 a.m
and 3:00 a.m. From the moment of measurement to
the culmination, the water table ordinate at the upper

station of the Szczytniki weir increased by approx.
0.85 m (H__ 119.54 m above sea level). These data
and the data from the 2010 flood agree with the sim-
ulation results with the 2D model and allow to deter-
mine the relationship between the water level ordinate
and the flow rate for the Pokoju bridge section (see:
Fig. 7). This relationship is almost linear, and this lin-
earity results from the influence of damming at the up-
per checkdam of the hydrosystem. This dependence
also shows that the maximum flow in the CCH during
the July 1997 flood, i.e. with the observed maximum
ordinate of about 118.85 m above sea level, reached
approx. 1300 m*-s7!. This is convergent with the val-
ue of 1350 m?-s!, the estimate made after the flood
(Czaban et al., 1998).

SUMMARY

For years, the assessment of the hydraulic capacity of
the CCH has been a difficult subject of research that
provides an important context for flood protection
in the city of Wroctaw. The aim of this article was to
present this issue in a new perspective using current
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Fig. 7. Water table level — distribution dependence for the section below the Pokoju bridge and above the Szczytniki weir
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research capabilities, in particular the hydrodynamic
2D modelling, and using new topographic, bathymet-
ric and hydrological data. This allows a verification
and a better assessment of flood waters flow condi-
tions within the hydraulically complicated CCH, both
in terms of reconstructing the conditions for the pas-
sage of historical floods as well as forecasting in a hy-
pothetical situation.

Based on the performed simulations, the distribu-
tion of water flows in individual channels and their cor-
responding water table level for the 2010 flood were
established, as well as for the control water for the
conditions before and after the modernisation of the
hydrosystem. These values are 740, 984 1 909 m?- s,
respectively. As a result of the modernisation works,
the position of the water table will decrease within the
range of 0.25-0.7 m and will be significantly below
the design basis, which means that the current hy-
drosystem capacity is higher than expected. However,
a disadvantage was identified, and namely in the fact
that the upper checkdam is heavily loaded. In addi-
tion, it was determined that the maximum flow in the
CCH during the catastrophic 1997 flood amounted to
approximately 1300 m?-s™'.
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HYDRODYNAMICZNY MODEL 2D SRODMIEJSKIEGO WEZ£ A WODNEGO WE WROCLAWIU
1 ANALIZA JEGO PRZEPUSTOWOSCI POWODZIOWE)

ABSTRAKT

Cel pracy
Analiza przeptywu wod powodziowych przez wroclawski Srodmiejski Wezet Wodny przed i po jego mo-
dernizacji.

Materiaty i metody
Wykorzystanie numerycznego dwuwymiarowego modelu hydrodynamicznego MIKE21 oraz narzedzi GIS.
Wykorzystanie danych pomiarowych powodzi historycznych.

Wyniki i wnioski

Przedstawiono wybrane charakterystyki hydrauliczne, w tym rozdziat przeplywu wod w korytach wezta
oraz profile zwierciadta wody dla obydwu wariantow z ocena wplywu inwestycji. Zweryfikowano przeptyw
maksymalny w Odrze Miejskiej podczas powodzi w 1997 r.

Stowa kluczowe: rzeka Odra, Srodmiejski Wezet Wodny, dwuwymiarowy model hydrodynamiczny, pow6dz
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