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The background: Risk Management in Nature - 2000 sites under the 

condition of flooding illustrated with the Example of the Vistula River Gorge

in Lesser Poland

Time: 2014-2017,
Joined founding:
85%  EEA Financial Mechanism 2009-
2014 (Norwegian Financial Mechanism, 
European Economic Area, National Fund 
for Environmental Protection and Water 
Management, PL02) „Biological Diversity
Protection”
15%  University of Agriculture in Krakow, 
Environmental Engineering and Land 
Surveying,

Team:

University of Agriculture in Kraków
Polish Academy of Sciences

Location:
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Field measurement: Hydromorphology

Begininng of the stretch -
Tarnobrzeg

End of the stretch – Słupia 
Nadbrzeżna
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Width of block 

[m]

Distance 

between nodes [m] Number of nodes

min max min max

Right bank 107.7 617 4.7 26.8 65642

Channel 211.6 786.3 4.2 15.7 142700

Left bank 81.5 806.3 2.3 22.4 102744

Basic geometric 
parameters of the 2-D 
hydraulic model,
a data obtained from
3 sources: 
measurement in 2017 
(ADCP, GPS RTK) and 
raster of the DTM
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Results: Linear scale
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Results: Quantiles (the scale is proportional to the number of grid’s nodes)

Not much more to see – this all is just a picture, details will not be perceived …
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And another problems appear – joined points from the parts of 
grid where the water is present and moves with other from 
“outside”

Linear scale

Scale based on Quantiles
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Let’s say we are obtaining information about sand banks and how they change with 
the changing flow Q and on top of it only the depth is considered – sand banks x 
flows x depth (Spatial Intersection), 13 groups of nods, only one is not changed !

Depth, sand banks – intersections
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Difference – what’s changed by the: flow, place, parts of the 
channel (morphological elements), where is that? is there 
anything else in this place? similarities, differences.. 316 found
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Since we know it’s about the numbers of the nods in the grid, what and how the 
numbers can be distinguish ? .. parts of the channel and model parameters.. spatially 
related.
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Spatial Intersections

Insufficient ?

To much ?
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Spatial Intersections the data is gathered
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Differences among dominating 
(calculated) values in the parts of 
the channel (along the whole 
model)

The method of determining the dominating 
surfaces of the velocity on the example of the 
wide channel part, discharge 1000 m3s-1
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Conclusions

There are no mid channel bars or islands on the narrow channel while on a wide part a quarter 
of the area is occupied in this way,

- the majority of the channel areas with a dominant depth occur in the widening in narrowing 
and wide channel parts only during low stages,

- as for the water velocities dominating parts can be found at the low stage in a narrow channel, 
regulation works play major role,

- 200m of width (in some places) is not enough for the river of this size - this section of the river 
was modified many times in the past and it reached width well below which mid channel forms 
do not appear anymore,
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Conclusions

Negative:
-the preparation of data is labor-intensive,
-building of the hydraulic model, 
-verifying large group of a variable relations in order to find relevant results, 
-relatively large and uncomfortable data resources,

Positive:
-access to any possible questions about hydraulic and spatial interrelationships,
-number of relations between computational flows, hydraulic parameters and river channel 
parts is large,
-results beyond visual perception can be maintained: disproportions between length and 
width, too much information at once from one picture, similar conditions appear in places 
separated by long distances, impact of discharge depending on location is unequal, 
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Sollutions

Operation on much more limited in number, measured data will pose a challenge and the 
solution seems to be selective approach concentrated only on the most important relations. 

The nature of the processes and the amount of obtained data make the perception of all results 
difficult.
Spatial and contextual analysis can be used as a tool to increase usability of hydraulic 2-D 
model in the field of scientific purposes.
… time…

The authors consider analysis of the modeling results as a potentially useful tool to utilize 
measured data of riverbed geometry, water stage and velocity gathered in years 2014-2018 
(with the perspective of continuation).
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