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1 Bavaria, land of water
2 River construction, land drainage, 19t and 20t century
3 Guideline for river management

4 River management
in urban areas - space limited
in open areas - space available

5 Flood protection, action program 2020

6 Implementation of the EU Water Framework Directive and
hydromorphological measures
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River and Floodplain Management in Bavaria
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Bavaria, land of water - Precipitation

Mittlere
Jahresniederschlags-
mengen in Bayern
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‘ 1790 - Drainage of wetlands ’ 1940 - 85 Hydropower dams

‘ 1860 - 90 Correction of large rivers . 1950 - 60 Gravel pits

. 1910 - 70 Regulation of smaller
@ 1900 - site-channel - Hydropower @) Tilers o improve agriculture




Regulated ri
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vers and streams

Lech channalized 1860 -1890
Hydropower channel 1900

River channalisation and land drainage
to improve agriculture 1910 - 1970
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- Brook, straightened
with weirs:

loss of hydromorpho-

logical processes and
ecological functions

Channalized about 1965
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Reference condition for river restoration are:

to keep hydromorphological proc

esses going

River and
floodplain are
an ecological
unit.

Natural
discharge,

bed migration,
sediment-
transport,
lateral -
longitudinal
connectivity
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Moderation of water courses by water works and its influenceon

the hydromorphological process
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geometry
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Natural migrated river Inn - Heistinger Hang
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Migration of

the Inn meander

at ,,Heistinger Hang*
1920 - 1994,

in 70 years about 80 m

Innmeander, 1920

——— Area without vegetation
1920

Aeral view 1994
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Hydromorphological classification

of longer rivers in Germany

(33.000 km)
Gewasserstrukturkarte
Bundesrepublik Deutschland

2001
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class 7: ,,complete unnatural*
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class 1: ,,natural®
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First steps of river restoration 1980




Restoration principles for streams
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Riv-er Restoration ir-] urban areas1 Bayerisches Landesamt fir Umwelt =
designed nature - Vils, city of Amberg 1990
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Isar in Munich, built 1900
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Restoration of the Isar in
Munich

Dike improvement

»sleeping bankprotection“ along the improved dike system
Removal of the embankments,

lower banks
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View
to river Isar

from the
,GrolBhesseloher

- Bridge*
before and after
the restoration
project was done
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flood control, ecology and recreation
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Costs of Isar-Plan 28 mio. €
45 % city of Munich

55 % state of Bavaria (co-financed by
EV)

start of the planning 1995

start of the construction 2000

2006 about 80% completed
2008 Project finished
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Isar near Icking, restoration principles for braided riversystem
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River Managementplan - Planning steps

Okosystembausteine Planning steps
Ecosystem e, Sl e
moduls Dizcharge  :olid ransport merphology  waterguality habitats
Gebietsiibersicht 3
: Overview
Leitbild
isch + Reference

Disc arge Bestandsaufnahme Status

+
Morphology Bewertung Evaluation
Waterquality des Istzusta.nd*es am Leitbild

] Deficits
biological + -
Restriktionen Restrictions
Components A o
(WFD) Entwicklungsziele Objectives
(kurz-, mittel- und laggfnsﬂg umsetzbare Ziele)
Teilziele/MaBnahmenhinweise Measurements
+
MaBnahmen

The scenery is not an ecosystem modul, but a planning
tool




Restoration measures

Isar im Renaturrierungsbereich
Flulikilometer 173.400

Restoration-
measuremnts:

* Fishpass

« Removal of
concrete
embankments

« transport of
solids

« ecolological
minimum flow
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Restoration process 1999 - 2006
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. Sundort des Strommasies im Gewlsserbett der lsar

Isar im Jahr 2005 aul Hohe des Wasserkraftwerkes Miihlial

Bayerisches Landesamt fiir Umwelt
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Restoration Project Isar at Mihltal about 12 km

1997 expiring of Hydropower concession E?iven 1927), new
concession with ecological enhancements (from 1988 to
2018), based on a river management concept started 1995:

minimum flow raised from 5 to 15 m?/s, construction of a
functional fish-pass, extraction of bank fixation,
improvement of sediment transport

start of pilot project 1999

restoration project 2000 - 2002

costs (paid by the hydropower-company): 3 mio. € for
bank extraction, length about 7 km, 200.000 € for fish-
pass, 130.000 € for information trail

land for extension of the river bed: owned by the state
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Example Ems

Die Ems in
Norddeutsch-
land ist 371
km lang; sie
entspringt bei
Paderborn
und miindet
\ bei Emden in
die Nordsee.

Macker 500250 o 0

Seit Ende der 1980-er Jahre gibt
es Auen-, Schutz- und
Entwicklungsprojekte in Nord-
rhein-Westfalen. Mehr als 5000
ha sind unter Naturschutz ge-
stellt worden. Beispielhaft ist
das Auenprojekt Ems. Durch den
Erwerb von Flachen in der Aue
wurden neue Maander angelegt,
Altarme wieder angeschlossen
und neue Feuchtlebensrdume

e geschaffen.

Renaturierter Emsabschnitt

i
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Thur - Schweiz

Die Thur, Kantone Ziirich und
Thurgau

Renaturierung bei beengten
Vorlandern - 2000/2005

Im Miindungsgebiet wird derzeit
ein Thur-Auenprojekt
durchgefihrt. Die Thur wird
entfesselt und 200 ha Auwald
werden 6kologisch aufgewertet
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Natural
Retention
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Sustainable
floodprotection
in Bavaria

Technical Actionprogram 2020
floodprevention
Resolution by the

government of
Bavaria 2001

Investitionen:

2,3 Mrd. € innerhalb
von 20 Jahren
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Floodplain- and flood-boundary

; Floodplain along
Danube and Lech
(water sensitiv areas,
natural floodplain
and wetlands)
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7 lood at Lech
1910

Py

Natura 2000 areas along rivers,
floodplains and wetlands

fir Umwelt % )

Bayerisches Land

Natura 2000 - areas

more than 50% of surface-
waterbodies are touched by
Natura 2000 - areas
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River restoration and retention potential

Extension of banks &§ to reduce slope

Relocation of dykes - to increase retention, modification of

land use

Modification of high
floodpeak by Retention

fa

Ab-Huss

Zeitt

Integrated Flood Protection Projects, Isar

near Freising (based on a river managem
concept):

® relocation of dykes outside the
alluvial woodlands (FFH-Areas) «

« enlargement of the active flood-
plain (retention area) from
1600 ha to 2600 ha

* give space to improve
hydromorpological proigsse i’

- Fazdl

Uberschwemmungsgebiete an
der Mittleren lsar

| Auve
B Cterchwemmungsgebict (Bestand)
B Cterschwemmungsgebiet (Panung)

g' Sudlungsgebiete
Deichlinien (Bestand)
—— Dechinien (Planung)

Topagpughache Crandéien Cechumadiion Sy VA,
b gt e e

ent
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Floodplain between dykes: control of vegetation
Danube near Straubing, flood 8/2005 Bayerisches Landesamt fur Umwel
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Belastungen / Impacts - WFD
Abflussregulierungen / Flow regulation

(Talsperren; Querbauwerke / Barriers)

Punktquellen / Point sources
(urban areas - industries)

None point sources
(i.e. agriculture)

Wasserentnahme

Water abstraction Hydromorphological modifications
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EU_WFD! resu": Of the inventory Bayerisches Landesamt fir Umwelt
Deficits: impacts causes by... ...interrupted connectivity

...non-point so

PR

urces (agriculture) (longitudinal, lateral)

i

Hydromorphological
structures
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River neighbourhood means
public participation

the exchange of experiences with
experts, planners, NGO's,
communities and citiziens
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Restoratig anning steps >
Reference status — Inve ? = Defl Objectlves =

Objectives

experts (

Objectives for river management and restoration concepts:

e to enforce an ecological tolerable minimum flow

to restore the ecological conditions of natural rivers, e.g. to
readmit hydomorphological processes (get off bank fixation)
to improve the longitudinal and lateral connectivity

to enhance the habitats in the river system

to enhance and to protect habitats

to improve natural retention capacity, e.g. relocation of dikes
to improve natural vegetation also in the adjacent land

to reduce the silt freight, transported from arable land and

to improve outdoor recreation.
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¢ Inn, Stufe
$ Ering -
Braunau
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! #chilf, 2 Aufwuchs, ) Wasserschlsueh, 4 Fallash, 5 Mikeoor=
yanissen, 6 fetritus, 7 Sshilfe Laus, # Tuskosickes,
9 Echerfliepe, 10 Bisasratte fage, 13 Kaalguasppe,
erschnocke, 14 Nasseras. 15 Masensflch, 16 Iackeie-
kenlarve, 17 Dlawmeize, 18 Schwalba, 19 Betespines, 20 Lyuf-
21 Pledhubn, 27 Wasservanze, 77 Magserspises, 34 Bot-
25 Kieinlibellenlarve, 24 Groflibellanlarve, 37 Bart-
gur, 19 Aohrweibe, 30 Mingelnacter, 11 Was-
e, 13 Purpurreiber, 34 Schwimmidfor-

Lebens- und Brutrdume im Uferbereich

1 Tauchenten {Reiher-, fafel- Schellente u.s.), 2 Wicker-
schwan, J Grindelenten (Spied-, Stock-, Schnsttarente v.a.),
& Wasserliufer und langbeinige Lisikolen, 5 Strandldufer und

Limikolen, & nahse von der
fliche (Pleif-, schnstterenten u.d.)
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D waldbestand
Flah -km

@Egp Acecidergonrung
-

Stauraum Stitzkraftstufe Landau
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Einlaufbauwerk

Gefalle flach,
mdglichst ohne
Befestigung

Stauwurzel
= Wehr -
I} i

Uberfihrung,—

Weg

Gefélle steil \'lurt_:;ﬂ-;ﬂe
Leitstromung! el
Gelandeeinschnitt!
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Vom technischen Regelprofil zu naturnah gestalteten Profilen
Gestaltungsvarianten fiir einen Bach im Ortsbereich

Bayerisches Landesamt fir Umwelt

reas - Designed rivers
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Gewésserpflegearbeiten im Jahresgang k )

terrestrischer Bereich g 253
9w E o4

Timetable for maintance

Ausmahd von Gehéizneupfianzungen 1
operations
(Gehblz- und Auwaldpllage
Aussaat von Grasern und Krautern

Mahd von Voriandern und Boschungen®

Mahd von UWerstauden (z. B, Brennessel)

amphibischer Bereich

Pilanzung von RShrichisoden

Mahd von Rohrichten

aquatischer Bereich

Entkrautung

Raumen (Entschizmmen und Entsanden
der Sohle)

" Bei Viorkommen von britendan Wisse n Mahd in den Sommer verschisben.
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Hydromorphological
classification
1-7




