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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 Krakow
Polish Academy of Sciences

Location:
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Field measurement: Hydromorphology
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Width of block Distance
[m] between nodes [m] Number of nodes
3 . min max min max
Basic geometric Right bank _ 107.7 617 17 26.8 65642
Channel 211.6 786.3 4.2 15.7 142700

parameters of the 2-D Left bank _ 81.5 806.3 2.3 224 102744
hydraulic model, HEHHHHBRBY o e
a data obtained from
3 sources:
measurement in 2017
(ADCP, GPS RTK) and
raster of the DTM
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Results: Linear scale

Q=435 m%"! Q=1000 m’s*

1 km

Dominant hydraulic conditions in the 2-D model — Vistula River from Zawichost to Stupia Nadbrzezna Jacek Florek, Maciej Wyrebek, Agnieszka Wos



University of Agriculture in Krakow, Environmental Engineering and Land Surveying,
Department of Hydraulic Engineering and Geotechnics,

==———==RKIWiG

Results: Quantiles (the scale is proportional to the number of grid’s nodes)

Q=100 m’* Q=435 m’s*’ Q=1000 m’*

Not much more to see — this all is just a picture, details will not be perceived ...

Dominant hydraulic conditions in the 2-D model — Vistula River from Zawichost to Stupia Nadbrzezna Jacek Florek, Maciej Wyrebek, Agnieszka Wo$



University of Agriculture in Krakow, Environmental Engineering and Land Surveying,

. : ‘ _ =S=—=ocKIWiG
Department of Hydraulic Engineering and Geotechnics,

\

!

I
'

iy
i

W
\

! Linear scale
il

Scale based on Quantiles

And another problems appear — joined points from the parts of
grid where the water is present and moves with other from
“outside”
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Depth, sand banks — intersections
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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 !
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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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Searching for relations

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
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Spatial Intersections the data is gathered
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widening part of the channel
32 h 1000 3728353  3.64 166175 375 32352 288 372
211 p 435 349050 243 169254 202 14521  0.13 246
1.4 h 100 346291 1.29 176921 1.25 1.3
084 v 1000 353435 095 64066 138 52797 088 13301 0.06 097
0.61 435 341818 064 73856 0356 25324 Q.07 0.64
031 100 343006 029 133823 031 0.29
narrowing part of the channel
32 h 1000 280057  3.58 64006 3.12 45363 388 3833 (.13 305
211 h 435 275662 233 51636 238 11036 0.13 237
1.04 h 100 271015 1.18 131268 1.01 15276 0.13 1.17
0.84 1000 277695 091 49603 094 9642 0.06 0.93
0.61 435 266891  0.67 105188 063 20155 0.06 0.67
031 100 267588 032 82302 031 0.32
wide part of the channel
32 h 1000 1126926 3.18 247808 313 15160 0.13 325
2.11 h 435 1107759 198 340134 188 45711 0.13 2.03
104 h 100 1084526 0.89 695254 074 263058 044 0.89
084 v 1000 1111767 0.77 167395 094 162516 036 47628 006 0.79
0.61 v 435 1072212 056 350705 038 180115 081 0.57
0.31 v 100 1062280 032 277927 0.19 0.32
narrow part of the channel
32 h 1000 696299 361 114830 263 107744 363 50765 4.88 3.68
2.11 h 435 683695 24 116805 1.63 115237 238 37289 0.13 243
104 h 100 676725  1.26 147299 063 356515 238 36244 013 125
0.84 v 1000 688226 1.12 187202 131 356108 (.63 1.15
0.61 v 435 665108 077 313300 088 75508 0.06 0.78

Dominant hydraulic conditions in the 2-D model — Vistula River from Zawichost to Stupia Nadbrzezna



University of Agriculture in Krakow, Environmental Engineering and Land Surveying,

. , ‘ _ =S——<=cKIWiG
Department of Hydraulic Engineering and Geotechnics,
I first dominant [ third dominant
[ lsecond dominant [ ]avarage of the rest
Differences among dominating Wide Narrow Widening
depth of water depth of water depth of water
(calculated) values in the parts of Q= 1000 m's* Q.= 1000 m's’ Q= 1000 m’s’
the channel (along the whole . ’121
h=3.67
=0.13 [m];
m 0 d e I ) h=325 h;f"l h=3.85 A47%
[m] 61 [m]
14873 B 63% h=4.58
™ g ’
o
Q=435 m%? Q=435 m’s! Q=435 m*s’
numerosity
wide 0.21000 mgs’l . ka h=3.05
4000 [ml [ml:
14% h=| ::]15 h=[:‘ ]61 16% 7%
67% % h=0.13 CEL) h=0.13
> I‘:ge] Il h=0.13 =2
3000 - . v=0.9 [ms1] e [ml 4%
=1 v=0.6 [ms1] m Q=100m%" Q=100 m’%’ Q=100 m’s"
v=0.1[ms?] 2%
— = -1
2000 I [ Average of the rest h=0.8 [ms-1]
h=044 S h=133
i |
1000 é:;]“ ‘
h:E;j!
° N YV W W W W W [T B e B T T V> I T+ B T ) w w4 Widening Wide
SR B S A T B B Q=100 m’’ Q= 1000 m’* Q = 1000 m’’
p
The method of determining the dominating P o
. Tl 1] & (=1
surfaces of the velocity on the example of the - o
4% [ms-1]

wide channel part, discharge 1000 m3s?

Dominant hydraulic conditions in the 2-D model — Vistula River from Zawichost to Stupia Nadbrzezna

Jacek Florek, Maciej Wyrebek, Agnieszka Wo$



University of Agriculture in Krakow, Environmental Engineering and Land Surveying,
Department of Hydraulic Engineering and Geotechnics,

==———<KIWIiG

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 guestions 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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