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Fluvialni geomorfologie
vcera a dnes




Fluvialni geomorfologie — vymezeni
discipliny

Fluvialni geomorfologie se zabyva ulohou rek pri
modelovani povrchu kontinentu.

Fluvialni geomorfologie se zaméruje na studium historie
vodou modelovanych tvarul, pochopeni jejich
formativnich procesu a predikovani jejich budoucich
Zzmeén za pouziti kombinace terénniho vyzkumu,
experimentalnich studii a numerického modelovani.

Fluvialni geomorfologie zaziva oziveni diky spolupraci s
vodnim hospodarstvim (river engineering/management) a
vyuziti novych analytickym a pristrojovych metod.




Jasny start ...

Robert E. Horton

Erosional development of streams and their
drainage basins; hydrophysical approach to

guantitative morphology
BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA
ro€. 56, 1945, s. 257-370, 40 obrazku

Playfair’s law

Quantitative physiographic factors

Infiltration theory of surface runoff

Surface erosion by overland flow

Origin and development of stream systems and their valleys by
aquaeous erosion

* Drainage basin topography @AGU

Robert E. Horton Medal
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Pribeh pokracuje ... (50. a 60. léta)

Stanley A. Schumm

BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA
ROC. 67, 1956, S. 597 — 646, 46 obrazk(, 6 tabuli
Evolution of drainage systems and slopes in badlands at Perth Amboy, New Jersey
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Milestones: essential reading 1

Leopold LB, Wolman MG, Miller JP (1964)
Fluvial Processes in Geomorphology

zameéreni na pochopeni vztahu procesu a tvaru,
nikoliv na historii (vyvoj) tvaru

THE EVOLVING LANDSCAPE
The changing scene
Geomorphology and the field problem
PROCESS AND FORM
e Climate and denudational processes
Weathering
The drainage basin as a geomorphic unit
Water and sediment in channels
Channel form and process
| * Hillslope characteristics and processes
o THE EFFECT OF TIME
u Geochronology
Drainage pattern evolution
Channel changes with time
Evolution of hillslopes

_FHuvial Processes
in Geomorphology




Ndstup empirickych méreni fluvidlnich tvara a procesu (70. léta)
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Figure 10. Sclected cross sections of the channel of
Watts Branch at original date of survey, an intermediate
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Figure 2. Planimetric maps of the study reach of
Watts Branch for successive surveys. Upper, channel
configuration in 1953 (dashed line) and 1959 (solid
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Luna B. Leopold

River channel change with time: an example
BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA
roc. 84, 1973, s. 1845 — 1860, 17 obrazkdl, 1 pisen
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/0. leta — rozplyvani jasnych kontur oboru

Nové vyzkumné techniky — spolec¢né vyuzivani ruznymi obory,
rozmazavani hranic mezi fluvialni geomorfologii a dalsimi obory
(zejména hydrologie a sedimentologie)

Pozvolny navrat k historickému vyvoiji fluvialnich tvart —
multidisciplinarni paleohydrologie

0.00

0.010—!
'1"’ A vy
GEORADAR wo w" w H By
h F'. lq-.

o.015f==t
paleochannel ——;

0.020§—
"

0.0:

ELEKTRICKA ODPOROVA
TOMOGRAFIE

Mnoho fluvialniho vyzkumu, ktery je svou podstatou
geomorfologicky, neni fazen pod hlavicku fluvialni geomorfologie.



Milestones: essential reading 2

Schumm SA (1977)
The Fluvial System

Introduction
Variables and change
Climate change and paleohydrology
Drainage basin (zone 1)

Rivers (zone 2)

Valley and valley fills (zone 1 and 2)
Piedmont (zone 3)

Coastal plain (zone 3)

The fluvial system Upstréamicon iele

(climate, diastrophism,
land-use.)

Downstream
Controls

( baselevel,
diastrophism.)

ZONE | (production}
Drainage Basin

ZONE 2 (transfer)

ZONE 3 (deposition)

Figure 1-1 Idealized fluvial system.

The Blackburn Press




Milestones: essential reading (80. léeta)

Keith RICHARDS (1982)

Rivers: Form and Process in

Marie MORISAWA (1985)
Alluvial Channels

Rivers: Form and Process
e Alluvial river channels: their

nature and significance
* The drainage basin:
environmental controls of the

river channel David KNIGHTON (1984, 1998)

e The mechanics of flow and the
initiation of sediment transport Fluvial Forms and Processes
e Sediment transport processes
* The magnitude and frequency of Fluvial Forms
channel-forming events and Processes < ,
¢ The morphology of river cross- R e B v 1B | *  Introduction _
sesctions e  Stream denudation
e River channel pattern: processes, *  Hydraulics of streamflow
forms and sedimentology e  Entrainment and transport
e Channel gradient and the long *  Mechanics and landforms of fluvial

profile ; 2 erosion

* River channel changes: . River morphology: the channel
adjustment of equilibrium *  Introduction e  River morphology: channel pattern

* Channel management and *  Drainage networks e River deposition and fluvial landforms
design *  Fluvial processes e Quantitative basin analysis

*  The adjustment of channel form Structural and lithological controls
e Channel changes through time ¢  Impact of man on rivers



Integrace fluvialni geomorfologie a vodniho
hospodarstvi (90. léta)

Thorne CR — Hey RD — Newson MD (1997)

Applied Fluvial Geomorphology for River
Engineering and Management

L |

Obcas bolestivy proces:

e geomorfologie se vodohospodarim
zda byt dosud malo etablovany obor

e fluvgeo sbira rozmanita data v
terénu, namisto aby pocitala
(modelovala) jako hydraulika
otevrenych koryt

e poznatky fluvgeo prichazeji Casto od
ochrandrui ¢i zajmovych skupin = ol

* fluvgeo fesi Easto problém v jiné Geomorphfa]'ogyf*--'
casové perspektive (delsi casova for
meritka) River Engineering

and Management

" Edited by Colin R. Thorne
Richard D. Hey
Malcolm D. Newson

* WILEY



Nove vyzkumné metody a techniky

nelinearni chovani rek, rozmanita casoprostorova meéritka
1 pochopeni vztah(, reSeni problém{

nutnost aplikovat vice ndstroji soucasné

Historie fluvialnich systémd
TOOLS IN FLUVIAL klima, tektonika, povodné, ¢lovék >>> aluvialni sedimenty/archivy

GEOMORPHOIOGY casto 3patné zachovany sedimentarni zaznam (puzzle)

sedimentologie, stratigrafie; geochronologie; pedologie;
hydrologie, hydraulika; ekologie

Eailon

G. Mathias Kondolf and Hervé Piégay

Modelovani proudéni a splaveninového transportu

: e computational fluid dynamics (CFD)
‘ﬂ‘-. — parametrizace topografie a dnové drsnosti (GPS, digitalni
b},-..-"""_ —— _ fotogrametrie, remote sensing /ALS, SAR, LiDAR/)
| G o~ o
o et . iy 1 :
AN “*%:’3 Ekologické a vodohospodarskeé studie
M - integrace geomorfologie a ekologie

typy proudéni, substraty, dnové formy >>> ekotopy, podklad pro
revitalizace koryt

Kondolf GM — Piégay H (eds.) (2002)
TOOLS IN FLUVIAL GEOMORPHOLOGY



tagy emitujici radiové vin
. .gy J v, yv,v , swath sonar bathymetry
monitoring pohybu ryb, stérku a ficniho ., o, L.
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Bathymetric Sonar Systems

/

( \‘
\ )
‘C‘chw-
. £ E e | VAU \ { i
Amm (R E THIU — i echo
Ala mom b A ||!!I.lll [ mtoar's

5 et 8

4
- 4 g ) “\

sea surface

Bz

i
ping

swath single beam
multibeam

LIDAR + geoelektrické metody (2D GPR, 3D ERT) ~ Vrtné prace, trenching gk
3D architektura sedimentarnich vyplni udoli ” | stratigrafie

L

Inverted Resistivity Image




Priklad multidisciplinarniho projektu z oblasti historického vyvoje fluvidlnich systémdu
Grantova agentura Av CR: IAAX00130801
Vztahy mezi klimatem, antropogenni Cinnosti a erozi krajiny zaznamenané v prirodnich archivech
Straznického Pomoravi (CR)
(2008-2011)

smér pohybu meandru
—

Participujici pracovisté:
HLAVNI RESITEL: Geologicky ustav AVCR
e Botanicky Ustav AVCR

« Ustav anorganické chemie AVCR
e Ustav jaderné fyziky AVCR

e GUPiFMU

e G Impuls Praha

stafi / P
1026-1276 podle *C
1285 podle dendrochronologie

Mix pouzitych vyzkumnych metod: -—
e sedimentologie (mélké vrty, profily v natrzich), paleomagnetismus

e palynologicka rekonstrukce druhové skladby rostlinnych

spolecenstev nivy a jeji historicky vyvoj protpovodioné iz
. 7 . . 7 s o 7 Vev, VvV Ve orava Batlv kandl
e chemické a mineralogické analyzy, prumyslové znecisténi T,f.«,.«mm,,,,,,,,,,,.
e datovani: 1*C, dendrochronologie, OSL
e zmény hydrografické sité (staré mapy), chronologie povodni, g s phenind ooy Seoce
v .o 7 s tretihomi ii meandrujiciho toku z konce doby ledové
zmeény krajinné pokryvky ey (obiobi seod) .
s[el‘(y a pi_sky"lz'v: tdolni terasy pfevéinéjemnaz[né ulpimily
* georadar, ERT == ||+
pisky ulozené na konci posledni sedimenty meandrujiciho toku z obdobi
doby ledové, na povrchu 0az 19. stoleti po Kr., soucasné koryto

prepracované vétry (duny) Moravy s jesepnimi a agradacnimi valy



Dictionary of Physical Geography (2000)

Fluvialni geomorfologie “the study of the morphology of
environments worked by rivers”

Fluvialni geomorfologie zahrnuje vice nez jen studium
fluvialnich tvaru (a procesu) ...

Kondolf a Piégay (2003) “We define fluvial geomorphology
in its broadest sense, considering channel forms, floodplain,
network, and catchment ... we consider fluvial
geomorphology at different spatial and temporal scales
within a nested systems perspective ... Analysis of fluvial
geomorphology can involve application of various
approaches from reductionism to a holistic perspective, two
extremes of continuum of underlying scientific approach
along which the scientist can choose tools according to the
qguestion posed.”



Soucasneé trendy ve fluvialni geomorfologii

Cista veda /core scientific issues/ - revival tradi¢nich témat

— hydraulika proudéni v otevrenych korytech — pohyb splavenin, charakter
proudéni v meandrech

— environmental flows
— Fi¢ni vzory — vztah k transportu splavenin a sedimentologii
— slope-channel coupling, depozice sedimentt do niv, finich jezer a
pobreznich mokrad(
management zivotniho prostredi /environmental management problems/
— klasifikace rek a ficnich koryt, projektovani pfirozenych stabilnich koryt -
povodi jako trvale udrzitelny hydrosystém
multidisciplinarita vyzkumu a aplikaci

— ekologie; od 90. let horké téma bioslozka fek — riparianni sedimentace,
large wood - biogeomorfologie a ekohydrologie

— fyzika; fyzikdlné zaloZené teorie a modelovani chovani koryt - predikce

— paleohydrologie; dlouhodbé rezimy rek, pri¢iny/mechanizmy kratkodobych
hydrologickych zmén - globalni zména prostredi



Zastoupeni a vyzkumna témata fluvialni geomorfologie po r. 2000

2010 2011 2012 2013 2014

fluvgeo 7 8 6 7 0
celkem 56 58 49 50 23
procento 12,5 13,8 12,2 14 0

Témata v PPG 2010-14
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Figure |. Number of fluvial geomorphology papers published in ESPL in three review periods: 2006-2007,
2008-2009 and 2010-2011.



6th International Conference of the International Association of Geomorphologists
Zaragoza, 2005
sekce: Fluvial Geomorphology and Palaeohydrology (95 prispévk)

The distribution of keywords submitted with abstracts for oral and poster presentations of the “Fluvial Geomorphology and Palaeohydrology™ session
of the 6th Intemational Conference on Geomorphology (7-11 September, Zaragoza, Spain)

Process and form Long-term change River management Techniques

Channel form (12) Holocene (9) River management (4) Dating/chronology (6)
Channel adjustment (10) (Neo)tectonics (8) River ecology (1) Modelling (3)
Sedimentology (4) Palaechydrology (8) Water framework directive (1) Remote sensing (2)
Sediment supply (4) Quatemary (7) River classification (1) Ground penetrating radar (1)
Sediment transport (4) (Palaeo)climate change (4) Fractal analysis (1)

Erosion (2) River terraces (4) Dendrochronology (1)

Geoarchaeology (2)

Cross-cutting: floods
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