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1. Einleitung

Hochwasser an Fliissen sind natirliche Erscheinungen, die in Abhangigkeit der
Landnutzung in den Uberflutungsbereichen Schiden erzeugen kénnen. Die
Wahrscheinlichkeit des Auftretens von Hoch-wassern und das damit
verbundene Schadenspotenzial kann mit Hilfe einer Risikoanalyse abgeschatzt
werden. Risikoabschatzungen von sehr seltenen auftretenden, historischen
Hochwassern sind sehr schwierig, da es liber diese meist nur wenige
Aufzeichnungen gibt. Modellberechnungen dazu kénnen oft nur schwer in der
Natur Gberprift werden. Hochwasser hinterlassen an den Giberfluteten Béden
meist Spuren durch Auf-oder Abtrag von Sedimenten, aus denen
Uberflutungsereignisse rekonstruiert werden kénnen. Es stellt sich somit die
Frage, ob Boden als Indikator flir Hochwasserereignisse herangezogen werden
kénnen.

In dem grenziiberschreitenden Projekt SONDAR SK-AT (Soil Strategy Network in
the Danube Region) wurde an der March untersucht, ob in den, in den
Uberflutungsbereichen vorkommenden Bodenformen solche Informationen
enthalten sind, mit deren Hilfe Uberflutungsbereiche vor allem bei seltenen,
historischen Hochwassern besser eingegrenzt werden kdnnen.

Es konnte festgestellt werden, dass im Untersuchungsgebiet Angern an der
March und Zahorska Ves in der Slowakei bestimmte Bodenformen
Hochwasserereignissen zugeordnet werden kénnen. Wenn in Bodenkarten
derartige Bodenformen vorkommen, dann weisen diese auf potenzielle
Uberflutungsraume, hin.

Mit Hilfe der in Osterreich digital zur Verfiigung stehenden Bodenkarte (eBOD)
konnen die Gibeflutungsanzeigenden Bodenformen flachendeckend
ausgeschieden werden. Blaulichtorganisationen bzw.
Katastrophenschutzdienste konnen diese Informationen nutzen, um eine
bessere Eingrenzung von potenziellen Uberflutungsrdumen durchzufiihren.
Mit diesem Projekt war es somit moglich ein besseres Verstandnis bei der
Einschatzung eines Hochwasserrisikos mit Hilfe von Bodendaten zu erreichen.

EUROPEAN UNION e
European Regional y
Development Fund ¥ 4 ealing the Tuture 3
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SOIL AS INDICATOR OF
FLOOD PROTECTION -
A CROSS-BORDER CASE
STUDY IN MORAVA FLOOD
PLAIN - SLOVAKIA

Jarociava Scbookd, Martin 2akca, Beata Howlkova,
Viadimi Hutty, Michal Svidek
Sl Zaenow a3 Corseneion Messes rafise Oetuna Domke

WP3 goals

» Elaboration of risk maps for cross-border
regions which can indentify areas threatened by
floods

» The actions was focused on training
opportunities to control and prevent of flood
natural hazards and protection.

» As target groups will address mainly residents
of municipalities, local governments and
regional associations, voluntary organizations
with priority protection areas (fire and rescue
organizations, etc.)

.

Selection of the target area
» Zahorska Ves — Angern an der March
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Soil - water interactions

» The premise: fluvial sediments may
register each flood event in the last
1000 years and in the soil profile in
these sediments are well diagnosed.

» In Morava river were registered last S0l gua
major floods in1996, 2002, 2006, B ~a
2010. :

» Identifying of such areas could be
recognized on the basis of soil units
mapping and classification (Fluvisols
and Gleysols)

WP3: Soil-water interaction

» Selection of the target area

» Providing documentation materials (data,
maps for the cross-border target area)

» Jointed methodology and approaches in
terms of soil maps

» Target area definition

» Hydrological model approaches and
verification

» Voluntary organizations (next actions)

» Transmissions of results (on other regions)

Providing documentation
materials in Slovakia
> Soil types and subtypes maps (1:5,000)
» Soil-ecological units maps (1:5,000)

» Remote sensing maps (orthophoto maps) and
satellite images for flooding events identification

» Land use map (1:5,000)

» Digital terrain map (DTM) (1:5,000)

» Flooding zones according to modelled
hydrophysical data

» Soil water retention capacity map
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Flooding events in June 2010 [Satellite)
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Jointed methodology and
approaches in soil mapping

- World Reference Base for Soil Resowrces (2006
2007 weies usexd for e corretabon sol hypes and sol
iexdure N both coundecs, manly Frydromorpliecal sold
rypees e Fluvisnis and Cleymanis

« Feanses of food denbifcaton could be Fen
sechmentaion layer on surlace, siralcalon of layers,
buried horons presence: gheyic colour paliem and
SO Fedom mrollieg

» Tihe rethoaiology wiss ety e Now 10 GSrgesh
aress under regulsr flooding withowt grownd water
proifile

=
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Cosmamon sosl survey in the target srea

L e Soil sampling in the cross-border area

 an

gy i e Slorwak part wilh 4 sodl types

idbemtification

Wralig imaii Areraenl iyl Fhassiere

Conclusion 1
Conclusion 2

Selecled areas around Angem and Zahorsks
represent from the natural point of view two
different types of lowland country

= while on the Austrian side he reliel from the rives
to the country gradually rsng towards the kower
or muddle (7) river lermaces (hence the ocourmence
of Chemozems),

» the Slovak sido is typical country of fioodplain
which reliel s dvided horizontally, info the system
depressions, dead branches, Nal alluvial plains
and Aton of the Pleislocens consisting ol

!Hclw sands

In Zahorska Ves we @ applied other approach
to flooding ongin
Flooding is caused nol only by river waler bul
also due o ground waler lewel, w
hydraulic connection with surface water levels
Al the flooding, the ground waler level inCreases,
morsover in the case of rain, the ran water
cannol b well drained In concave deprassion
Towrrres
Also e antion capacity of the soll is low
Urban area of the vilage isell is sRualed in a
Itthe higher position
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Soil types (texture)
identification

» On depression landforms (mostly flooded by

mver Morava) are. Gleysols, Gleyic Phasozems
Gleyic Fluvisols

. of of thie alluvial plains (mosthy
fiooded by r: d ground walter level) are
Inked with Gleysols, and Phasozems

» On the sandy dunes elevations can be found
Regosols, and Arenosols (withoul significant
mydrosogical influence)
The most Nooded areas are consisting of soils
with lower relention capacity and soil lexture -
ipamy as well as clayey-loamy, and clays

-

Flooding areas

F1 - depression of the dead branch with Gleysols and
Fluvesods with shallow ground waler iBvel,

» F2 - depression of the dead branch, or the walercourne
Oblaz with Gleysols and Glewe Phasorems with shiallow
groumnid wiaber evel

» F) - depression of the dead branch of the walercourse
Fihorsky polok with Gleysols and Glenc Phasieems
walh ow growend wisber level

» F4 - depressson, concave rehel fom with shallow ground
waler level| with Glesse Phasarema,

» F&— depression ooncive reliel Tomn with shallow ground
wailed level with Glspe Fluasols,

» Fii - the arca along the walercourse Hiinec with

o, Gyt Phieorenms, 'Ihn-t‘,::'l of the waler is
by canal menconnecting the creek Hinec with
Zahorsky pook

m

Cross-border area Zahorska Ves - Angem an der Maroh
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Soils as an indicator of flood
protection —

a cross border case study in the
Moravian plains

Cooperation
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Study area ....H
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Morava River

The Morava rver is ane of the
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Morava River

Dischanges reach a maximum in March and Aprl becausa of e melting mountain
now and In iz SUMMer Months dscharges ane conditionad oy heavy rainfals
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Soail as an indicator

Can we read off from
soils where floods
occur?
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Soil as an indicator Soil as an indicator

Puboden (Fravisal) Gley (Gley soi)
Suil features caused by fooding by rvers Soll features caused by fiooding by
grounowatar

~ I this Gley soil groundwater s usualy

10 B0 M beiow the sUrfacs
typical layers i the sol proflie :ﬂ om EI:N
calours:

Soil as an indicator BustiEn sl magen pn “w
1:25.000
]
Feuchtschwarzerde (Gleyic
Phasozem)
Sl feahsres caused by Soodng by
groundiaater
~ Due o the tmparary high waisr
saturation this goil shows 3 70 em
fick
hasmic ayer.
mﬁmnmmmmiwmnmmmmm
Ehowing the area of Coerweiden
| srensmnie || scnmnran | s | =

Soil sampling

The soll types specited In e
Austrian 50l map sE0D werg|
verfled by samping

Sereenshol of the geographical INformation systam of Lower Austia
‘wlTLAB-WMPUI
Hatched biua Is the runofT area with an retum parod of 300 years.

The representation |3 obtained by zooming inand seiecting the Tolowing map flayer:
“ficods —+ flood areas 3 HQ300"

- Y s | ow | sownnan [toamems | @
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River Morava
hydrology and soil types

River Morava
hydrology and soil types

iy gt

Aeral view of the 2006 ficoding of the Morava In which the sail bypes wers
transfesred from the Austrian sol map 1:25.000

River Morava hydrology

s

Wialer levels and probaniity of OceUTEnce (Waler gauge In ANgam an ger Mareh)
Angerna.d.March
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Extreme Sood events with waber levels of 149 m as ) have a refum period of
miare than 1000 years.

|ammms | w

| sorvezn

Floodplains and soils

Floodpiain of fioods satsteally
DoCUITINg every 300 years (HQ
300) and of finods Wit a
probablity of eocurmence bayond
1000

{140 m a.51) 35 weil as river

(bwrhrusgsiacnen donesisie
D am
Aatariyg
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58 Rk

Floodplains and soils

[14amasl)as
wedl 35 river wabar
OF Qrowncwater-
Influenced solis In
‘Obenweiden.
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Summary

From the Austrian soil map we can leam
that:

= Aubdden (Fluviscl), Gleye (Gieyesoil) and
Feuchtschwarzerden (Gleyc Phasozem)
are soiis flooded during high river water
levels.

= These sail types can help thersfore 1o
ideniify areas ficoded during very seldom
flood events.
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4. Impressum

Im Rahmen der grenziiberschreitenden Zusammenarbeit zwischen der Slowakei
und Osterreich wurde seitens der Europiischen Union das Projekt

SONDAR SK—AT (Soil Strategy Network in the Danube Region) gefordert.
Leadpartner des Projektes ist BIENE Boden und Bioenergie —Netzwerk NO/EU.
Projektpartner sind in Osterreich die Universitat fiir Bodenkultur (BOKU) und in
der Slowakei VVB Vodohospodarska vystavba (Wasserbauinstitut) in Bratislava
und VUPOP Vyskumny Ustav podoznalectva a ochrany pddy (Staatl.
Bodenschutzinstitut) in Bratislava. Fiir die Bearbeitung der Aufgaben in den
Arbeitspaketen 3 und 4: ,Boden-Wasser-Interaktion: Bodenkarten als
Prognose- und Sensibilisierungsinstrument” / “Ausbildungsprogramme” wurde
die wpa Beratende Ingenieure GmbH mit der Ausarbeitung dieses Handbuches
zur Ausscheidung von potenziellen Uberflutungszonen bei seltenen
Hochwassern beauftragt.
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5. Weitere Infos

N&here Details zum Projekt finden Sie auf www.sondar.eu/sk

Weitere Details enthehmen Sie bitte den Handblchern fir Gemeinden und
Freiwilligenorganisationen.

Download der AT Version des Handbuchs:
http://www.sondar.eu/sk/files/20130909 handbuch web.pdf

Download der SK Version des Handbuchs:
http://www.sondar.eu/sk/files/prirucka sk 2013.pdf
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