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Gesprochen wird u.a. tber... O ¢em bude take rec...

*  Vodni toky a jejich ohrozeni.

*  Fluvialni procesy a jejich podminénost.
«  Sedimenty a bariéry.

«  Dynamika ficnich koryt.

*  Néco malo o ricnim drevu.

* Nékolik pfikladt z nasich luhd...

«  Wasserlaufe und deren Gefahrdung.

* Fluviale Prozesse und deren Bedingtheit.
- Sedimente und Barrieren.

« Dynamik der Flussbette.

- Etwas uUber das Holz auf/im Fluss.

- Einige Beispiele aus unseren Auen...



@- Nutzung und Vyuziti fek a jejich stav
= Zustand der Flusse
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Gefahrd B
efahrdung Ohrozeni Fi¢nich krajin

P \Y \ der Flusslandschaften
: River basin Corresponding Threat
Salween - Nu Infrastructure - Dams
Danube Infrastructure - Navigation
La Plata Infrastructure - Dams and Navigation
Rio Grande - Rio Bravo Water Over-extraction
Ganges Water Over-extraction
Indus Climate Change
Nile-Lake Victoria Climate Change
Murray-Darling Invasive Species
Mekong - Lancang Over-fishing
Grill|  Yangtze Pollution
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@ Flusslandschaft Riéni krajina
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FluR/Bett
SuBwasser
Selbstreinigung
AbfluRregulierung
Erholung
Primarproduktion
Wasserzyklus
Stoffkreislauf

Uferbiotops
Wasserreinigung

Nutrientenriickhaltung

AbfluRregulierung

Okosystemdienste
der FluBlandschaften y

— was weiter?

Ekosystémoveé sluzby

Reka/Koryto
Sladka voda
Samocisténi
Regulace odtoku
Rekreace
Primarni produkce
Vodni cyklus
Kolobéh latek

Dosud jsme Fi€ni ekosystém vidéli

hlavné jako:

- Zdroj potencialniho rizika
(povodné, eroze),

- Zdroj vody (pitna/uzitkova),

- Recipient odpadnich vod,

- Zdroj vodni energie,

- Vodni cesta,

- ...ostatni funkce byly
marginalizovany a nebo
nereseny na ukor vyse
uvedenych

Pobtezni biotopy
Cisté&ni vody
ZadrzZovani nutrientt
Regulace odtoku

Bisher betrachteten wir das

Fluss). system hauptsachlich als:

- Quelle potentionellen Risikos
(Hochwasser, Erosion),

- Wasserquelle (Trink-/Nutz-),

y N

richic

Aue/Feuchtgebiet
Holzproduktion
Wasserreinigung
AbfluRregulierung
Hochw.regulierung
CO,-Sequestrierung
Luftqualitats-
regulierung
Stoffkreislauf

h krajin — co dal?

Niva/mokFady
Produkce dreva
Cisténi vody
Regulace odtoku
Regulace povodni
Sekvestrace CO2
Regulace kvality
ovzdusi

Kolobéh latek

W Bodenbildung Pedogeneze
f Erholung Rekreace

4 Wasserzyklus Vodni cyklus

.. Photosynthese Fotosyntéza
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Okosystemdienste
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— was weiter?

der FluBlandschaften

Ekosystémoveé sluzby
Ficnich krajin — co dal?

Umweltschonendes Szenario
Environmantalné Setrny scénar

Gegenwart Soucasnost
Suche nach Balanz:  Hledani rovnovahy:
Cultural Etwas fiir etwas Néco za néco Regulating
Services Services
Cultural ,
Increase
Services Regul_atlng
No change Services
Increase
Decrease
No change Irrigation,
Supporting Domestic
Services Decrease ‘.' and Industrial
Supporting Irrigation, | N Water
Services Domestic and
Industrial Provisioning
Water Services
Poverty Provisioning power and
(decrease) Services hsport
Poverty Hydropower and
(decrease) Transport
| | |
u i (] — - - — - m B
] | - C I | .
- ||
| |

« Zdroj: Aylward et al. (http://www.millenniumassessme

nt.org/en/index.html)
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Klimatische Klimaticka
Veranderung zména

P /\/X Flysch Carpathian Mts.

Entwaldung Odlesnéni zone of high-gradient
streams
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@) Rolle des Menschens  Role ¢lovéka

OSTRAVSKA
Environmental Land use change Geomorphic
setting response
hillslope failure
via mass
movement and
accelerated
slope wash
Humid — Cultivation
temperate — Deforestation
ecosystems water erosion via
. piping, gullying
Grazing and increased
rates of valley
floor aggradation
Semi — arid
grassland —  * LG
steppe, Irrigated
savanna) cultivation

Figure 13.1 Geomorphic responses to land use change in differing environmental settings. Modified from Starkel
(1987).



Warum sind Flusse ProcC jsou rfeky
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source Zone

@ , confined valley
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instream

Increase in value

transfer zone

(sediment supply >> deposition)|(sediment supply ~ deposition)

partly-confined valley

sedimentation beaqi floodplains pockets

begin to form

\J

accumulation zone
(sediment supply << deposition)

laterally-unconfined (alluvial) valley

‘ flocdplains become
continuous along

DNietanre downetream [ caterbhmeant arag




ol

bedrock valle
OSTRAVSK = - | 03 Saeeeveley
UNIVERZI®
PRIRODOVEDECKA FAK EE UE;-E . 3 E - flmdplanhallw
tY 52 2 E floar zone
z . i
g E
=
§ g Eé Ee
5
H g8 £3
c § E g -
: HEIRE —
i 52 5 §E
i = § ,__E
= = g
s Fé g iZ g ¢ 5
g 2 2E g
“ina p, = =5 Eg '§_§ g
Ofilg T g g é §
Distance —— —l
Later
:::L".?g ,_,....fm'I Confined | Parlly — confined Laterally unconfined
confined
Dominant ; " g i Soulptured
Sculptured erosional | Sculptured or erosional Diepasitional | Dapositional | o .
Instraam eroeional
geomorphic wnts ) bedrock and some depaesilicnal mil anng| bank—attached fine—grained
o
Flocd plain || erergy, High erergy, Medilm energy,
typg lina-g—:.l nfa | non—cohesive or non—cohasive Low energy, fine—grained
gramed cohesive
Eﬁr:?:;;:m ‘Vertical nia Vertical accretion Lateral accretion and brad Verlical sccretion
aceralion channel acerabaon
procass
Diaminant
faxrmss o [ateral nia Channel expansion | Thalweg | Awulsion Meander growlh Asulsion nia
instability and contraction shift and shift
Mumber of
chanmals || Mene One >3 | <3 | Cine Maone
sinuosity | na | 1-108 | Varlable | 1,3 nia
) asymmairical irregular asymmelrical mekrical or
Charnnel i@ irfegular m?d?ral:ﬁ wod hrl?l"lgw:d' rnoiarm& wid sTﬂmp-nund n'a
geomelry moderale wod
Slope " Low l—- Dacraasing channal gradient from very steep to low - -
. Sfream power || Low |+ Decreasing siraam power fram very high to low -+ .
. et matoral | Eine- _ _ Fryirs, Brierley 2013
. bexdure ” gralned I—l— Decreasing sedimant calibre from boulders to fine-grained - - - R
Primal lover slay high slopa high slepe & ana high enal modarate ene lowr anergy
= u mmwm rna-ﬁ'llm carfined vall puwmnﬁnudunl ¥ non-:ghem riks | freal uﬁr%r cohasive banks L = u
[ ] m = river no channel | impasad monphol samman stores padlad dominated mixed load suspended lad dominated | [ ]
] [ T - _ risrria - _ _ dominabad . - _ - m B ]



(b) Longitudinal profile adjustments
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(c) Effects on water and sediment discharge of the Hoover Dam, Colorado
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(Dis-)konektivitats-
theorie

Landscape units, process zones

Buffers, barriers & blankets, sediment flux
and drainage density

and strength of connectivity

(a) Hgh relief, uplifting setting (b) Hgh relief, uplifting setting

i . . ) [P * connected landscape

e — : high drau;age density iy ~. * slope-dominated P
- . high rel:e. 7 ~ sediment sources

/ . ;%rlt];rec;»%tli_ggent A * continuity of sediment

N\ input and conveyance
. " high conveyance of
........................... A\ disturbance

)
".""--... -
"
7 "
- Sediment sources

&= channelised fill
= = hillslopes

.

[ steep headwater (source)
I rounded hills (transfer)
[ lowland plain (accumulation )

== gullies and landslides
Buffers, barriers & blankets

(C) Low relief, passive margin setting (d) Low relief, passive margin setting ?tfbumw o
errace
i sediment slug

@ irapped tributary fill

~\ Il intact valley fills/swamps
. [ alluvial plain
: = sediment flux &

’ \ strength of connectivity

“"* disconnected landscape
* valley floor-dominated

* small sediment sediment sources
source area * discontinuity of sediment
- input and conveyance
....... process zone boundary — drainage line —-— catchment boundary * low conveyance of disturbance

Teorie
(dis-)konektivity



Downstream
changes in
linkages

Headwaters

Typical linkages

Source zone

Hillslopes and channels
coupled

Tributaries and trunk
stream connected

« Efficient flow and longitudinal
sediment transfer

Limited vertical connectivity

Sedimentablagerung steigend
Sedimente bleiben langer in Speichern
Sedimentenzufuhr sinkend

Verbindung FluBbett — Hang sinkend
Steigende Verbindung FluB
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increasing sediment storage
longer residence times of se
decreasing sediment deliver
decreasing hillslope-chann
increasing channel-flocdplai

@ :
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Narust ukladani sedimenti

DelSi ¢as setrvani sedimentd v zasobnicich
Klesajici donaska sedimenti

Klesajici propojenost koryta a svahu
Rostouci propojenost koryta a nivy

« Tributaries may be trapped

and disconnected from the
trunk stream

= Efficient flow and longitudinal

sediment transfer

+ Channel - floodplain
connectivity is irregular

= Irregular vertical exchanges

« Accumulation zone

Hillslopes and

channels decoupled

Tributaries may be

trapped or disconnected

from the trunk system

 Significant sediment

storage

= Inefficient longitudinal
sediment transfer

« Channel-floodplain
connectivity is high

- [
- * Strong vertical
YYYYY connectivity [ ]
[
~——=> Longitudinal linkages =~ -------- - Lateral linkage (channel —floodplain)
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Konzept 3-D Hydrosystem

longitudinal
transfers

vertical
exchanges

Alluvial | - d
aquifer | Downstream Two-way
lateral

transfers

- Active channel .
-+
Floodplain

Floodplain

Figure 5.2 The hydrosystem, a complex system with three

bidirectional axes: upstream/downstream, channel/margins,
Kondolf, Piégay, 2003

surficial/underground environments




Ein Paar Beispiele...
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| Bedingungen im Podminky v ramci
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Aktive FluRRbettbreite Aktivni Sitka koryta
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9,687 9,737 9,786( 9,837

0,936

Distance from mouth (km)

Average vertical change 2005 -

2010 (m) 0,74 -0,08 -0,41 -1,59 -2,42  -2,32
Average vertical change 2009 — :
2010 (m) -0,66 -0,34 -096 -1,62 -1,84 -2,29 ©
Distance from mouth (km) 10,23 10,28 10,33 10,38 10,48 10,54 '
Average vertical change 2005 —

2010 (m) -099 -0,11 -041 -1,77 -0,12 -0,82
Average vertical change 2009 —

2010 (m) -0,91 -1,21 -2,69 -1,23  -1,22
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Beskydské stérkonosné
toky vs. Evropa

Schottertragende FlieBRgewasser
der Beskiden vs. Europa

Table 4
Documented examples of the vertical change of bed level and basic characteristics of selected European rivers.

Mean annu

River Region Locality Mean annual Channel Drainage
incision slope — S area — A discharge -
(cm/year) (m/m) (km?) (m?s—1)
Drome Alps (France) Upstream reach 5.22 0.007500 1147 18.6
Brenta Alps (Italy) Barziza 7.54 0.003500 1567 71.0
Piave Alps (Italy) Lower course 2.00 0.004000 3899 132.0
Tagliamento Alps (Italy) Lower course 9.38 0.004000 2580 109.0
Arno Apennines Mts. (Italy) Lower Valdarno 4,70 0.000200 8186 97.4
Arno Apennines Mts. (Italy) Upper Valdarno 2.79 0.001540 4080 56.7
Reno Apenpines Mis, (Italy) 0.009000 3410 42.0
Moravka Carpathian Mts. (Czech) Lower reach 16.27 0.012435 146 3.7
Moravka Carpathian Mts. (Czech) Upper reach 3.27 0.010166 129 3.74
Dunajec Carpathian Mts. (Poland) Golkowice 1.15 0.001000 2047 37.8
Dunajec Carpathian Mts. (Poland) Zabno 2.68 0.001000 6735 85.5
Wisloka Carpathian Mts. (Poland) Labuzie 8.85 = (.000656 2546 26.7
Skawa Carpathian Mts. (Poland) Wadowice 2.63 0.003100 835 12.7
Raba Carpathian Mts. (Poland) Gdow 3.68 0.001970 768 12.9
Wisloka Carpathian Mts. (Poland) Zolkow 4.67 0.003000 581 8.1
Tordera Catalan Coastal Range (Spain) Blanes Bridge 1.30 0.002000 894 4.2
Ain Jura Mts. (France) Lower course 2.22 0.001250 3672 130.0
Jéér]all Postglacial River Incision French Western Alpes 190 kyr of ~0.8 mm. yr?
(Brocard et al. 2003)
- . R = . - = m . ] - . o ] . .
'LBedrock incision of Indus Basin rivers 0,1-1,2 cm per year (Leland et al. 1998) J
.I. | | ] .. .I--T-_-I = ._-l.l I.I . ..l .T._-l I.I .. .I | :

a5 m LI | = = s T = ] = = Ew = = EE = [ - s® =



Moravka erneut Moravka jesté jednou

cological Engineering

SEVIER journal homepage: www.elsevier.com/locate/ecoleng

- Moravka Valley dam

Moravka R. basin . . . . ) . . .
Degradation of multi-thread gravel-bed rivers in medium-high mountain

V'  gauging station settings: Quantitave analysis and possible solutions

Viclav Skarpich®, Tereza Macurova, Toma§ Galia, Stanislav Ruman, Jan Hradecky

O cross-sections MOR1-3

Deparment of Physical Geography and Geoecology, Faculty of Science, University of Ostrava, Chitussiho 10, 710 00 Ostrava, Cech Republic
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5 Fit: Linear 1968-2015
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preservation of cross-sectional geometry loss of longitudinal channel units (pools, riffles)
lowering of bed slope and bed amplitudes degraded cross-setional hetereogenity
lacks of very fine and very coarse bed particles no significant change in bed material
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Characteristics of large wood in a headwater channel after an extraordinary
event: The roles of transport agents and check dams

Tomé§ Galia®, Radek Tichavsky, Véclav Skarpich, Karel Silhan
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