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1. Abstract

One of three main SAWA aims was to compile a Cgwadoof Measures organized in a
Database which should be able to support decisi@kimg process during flood risk
management planning cycle. The database should atirendifferent adaptive measures like
Flood Resilience Measures and Flood Probability Redn Measures. It should consider
synergetic measures which are referring to the desaf Flood directive as well as to the
demands of Water Framework Directive and it shdaddaccessible for everyone. Basis for
the compilation of flood risk mitigation measurasai list of measures published in Pasche,
Ashley, Lawson, Schertzer (2008): "Risk Assessna@aiat Risk Management in Small Urban
Catchments".

Sawa partnership decided to organize this dataitbéen the existing IWA Water Wiki.
There are three main reasons why this decisionmae.

1. Sawa was able to use and enrich an already existmgwell visited database and
communication network.

2. SAWA was able to establish project results on #aia that allows them to live beyond
the end of SAWA project.

3. Sawa partnership recognized the benefits of adoeessible platform which allows an
update of the entries by everyone, at any timefiaond all over the world.

2. Motivation

To support the change in paradigm from large soategation measures to more adaptive
local scale measures, SAWA is offering a holisppraisal of adaptive measures so that they
may be objectively considered by flood risk managend planners. To achieve this, a
transnational interdisciplinary team of expertsagbitioners and scientists will form a solid
foundation. Upon that the remainder of SAWA will based by constructing a database for
adaptive flood protection measures covering a waage of scales from individual properties
to whole developments. A number of relevant casdias on an EU wide level have been
identified. Each case study will serve as referefazethe development of new adaptive
measures and became integrated within the dataBasé. measure is linked with key cost
indicators, a DSS tool and a guidance document ast-leenefit analysis. The offered
Catalogue of Measures is based on SAWA activitres @ms for being considered during
adaptive FRM-planning process.

3. Target Group

SAWA - Database on Adaptive measures delivers xpereences and outcomes of the three-
year work on adaptive measures considered whenlapeng FRMPs, DSS tools and

Capacity Building activities in the SAWA pilot rexgis. It targets all parties involved in the
design and conduction of the flood risk managenmanning process, mostlyeing the
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responsible authorities together with the decisimakers, research institutions and
consultants.

4. Introduction to IWA Water Wiki

ThelWA Water Wiki aims to provide a platform for the global watemeounity to interact
and share knowledge online at http://www.iwawat&norg.

The site will be a reference for all areas of wateastewater and environmental science and
management. This is the place for water professomarldwide to interact, share knowledge
and increase understanding.

This wiki is a collaborative website that everybarin read and anyone can edit. In order to
edit the WaterWiki the user must first completarape registration process. The content of
articles is contributed by the users themselves apdears live for everyone to see
instantaneously. The IWA WaterWiki aims to be THHlime reference point for water,
wastewater and environmental science and managessem@s. Alongside this it provides a
wider set of features that will enable communityodission and interaction:

» Articles

e Atrticle Discussion

* Organization Profiles
e User Profiles

e Forum

* RSS Feeds

SAWA became one of 138 represented organizatiams &l over the world.
The SAWA Database on Adaptive Measures becamgraitpart of IWA Water Wiki.
@) Webome - Organzations - Water Wok -zl st S || ) )

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe
< G X A ([ hitpwwwiwawatenwiki.org/wiki/binfview)! jons/WebHomesft=orglivedip=1081=108s= org_nameBid=asc B -4

2| Meistbesuchte Seiten [C4 Hamburg-Mail - Anm... [T LEO Deutsch-Englisch... Linguee— Dictionary f... & Useraccount | SawaPr... [¥] Google Mail | | SAWA - Home | | SAWA - Organizations ...
% paforge
| || WebHome - Organizations - Water ... | + | |=
[ B A <o v uoRe cTions v I

| search | |\ = PDFCrestor o eBay @ Amazon s Optionsr

All the organizations present in the wiki

Results 91 - 100 out of 138 per page of | 10 [si] Page! 910111213 14
u Artides
= Top 10 Logo Name - Short Description ~ Creation Date «
= Editorial team
B Hot Topics
 Guidalines Profile of Public ~ The Public Utility Research Center at the Umiversity of Florida is an internationally recognized acadenic center

UFL#252 ity Research dedicated to conducting research and providing training in utility regulation and strategy, as well as the 2010/01/08 15:05

Center deveiopment of leadership in infrastructure policy.

fa_’; EVENTS Rainwater Rainwater Warehouse is a leading provider of rainwater harvesting systems, products & eIy =

‘Warehouse stormwater design.
RedR UK trains humanitarian NGO workers and provides recruitment, technical and membership services ta aid
workers worldwide.

W Events Extra
= Guidslines

2012/03/0509:44

The UK River Restoration Centre (RRC) is an independent, not-for-profit organisation with an annual turnover of

- ) River £350K and seven core staff. Over the period since 1994, it has developed a unique set of services to members in

") cRours M Restoration  the putlic, private and NGO sectors who are responsible for restoring and managing rivers in the UK. The RRC seeks 2010/07/14 16:08 L4

S 1 “\\\"‘ Centre to support all river management interests in the UK as a dedicated ‘first point of contact’ and to act as an ‘honest
i R braker' between confiicting groups when necessary.
» Help
= Discussion Forum Within the SAWA-project the five riparian member states of the North Sea region, Horway, Sweden, UK, the
Sawa Netherlands and Germany are building a strategic aliance of partners in the North Sea region in order to develop ~ 2011/01/26 19:05
successful strategies, methods and measures for an innovative water management system.

RESOURCES
@Nel S Scillev.Het - the Science and Development Network - 5 & not-for-profit organisation dedicated to providing reiable o0 oo,

and authoritative information about science and technalogy for the developing world.

" SERECO 5.y, SERECO has more than 35-year-long experience as designer and manufacturer of equipment and system for Sewage, ,o. oo oo\

> B water and wastewater treatment.
SERECO”

N Shanghai MegaVision is a well-known UF and MBR membrans manufacturer based in Shanghai. Our products has been =]

ok |
it/ fwww.iwawaterwiki.org/xwiki/bin/view/ Organizations/WebHome#:

17.05.2012
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5. Structure of the Database

On the welcome page, the selected measures cavubd &fter a short project description.
The measures are clearly arranged whereas all msasoncerning Flood Resilience are
listed at first (in groups of six sub items: Capadduilding, Decision Support Tools, Land
Use Control, Adapted Land Use, Contingency Measufexd Preparedness). Afterwards,
Flood Probability Reduction Measures are presefitegroups of four sub items: Sustainable
Urban Drainage Systems, Controlled Surface Conw®jalVatercourse Restoration, and

Traditional Flood Defence Measures).

Table 1: Enumeration of adaptive measures contam8AWA Database

Flood Resilience Measures

Flood Probability Reduction Measures

Capacity Building
1. Flood Maps and Plans
*  Flood Hazard Maps
* Flood Risk Maps
*  Flood Risk Management Plans
2. Public Engagement (like Information Brochure
"Flooding and Agriculture™)

Decision Support Tools
1. Decision Support in General
-Decision support tools management/ operation
-Decision support tools planning

Land Use Control
1. Building Codes/ Regulation
2. Zoning Ordinance/ Zoning Maps

Adapted Land Use

1. Afforestation

2. Conversion to extensive grassland (like
Floodplain Management)

3. Land set aside

4. Managing Cultivation for Flood Risk
Management

5. Depth Loosening

6. Green Corridors/ Strips

Contingency Measures
1. Flood Protection, Evacuation and Rescue Plans
(like Livestock Evacuation Plan)
2. Flood Forecasting and Warning Services (like
Flood Warning Service Agriculture)
3. Flood Control Emergency Operation
4. Mobile/ Demountable Flood Defence Devices
5. Flood disaster Recovery Plans
6. Insuring Flood Risk
7. Reserve Fond for Flood Consequences
(o}
1

Flood Preparedness
. Flood Adaptive Architecture

Sustainable Urban Drainage Systems

1. Keeping / reconstituting groundwater (like
Unsealing Measures, Permeable Paving)

2. Evaporation and retention structures (like Green
Roofs, Rain Gardens)

3. Filtering and retention structures (like
Constructed Wetlands, Soil Filters, Sedimentation
Structures - ponds / basins)

4. Infiltration and retention structures (like Filter
Strips and Swales, Infiltration Trenches, Filter
Drains etc.)

5. Rainwater Harvesting

Controlled Surface Conveyance
1. Conveyance Structures
2. Multi Functional Space

Watercourse Restoration

1. Relocation of Dikes (like Impact Study "Dyke
Relocation")

2. River/ Floodplain Maintenance

3. River / Floodplain Maintenance - measures
influencing roughness (like Development of flood
plain forests) or to manage debris (like Trash
Screens).

Traditional Flood Defense Measures

Flood Defence Wall/Embankments/dikes (Dykes)
Flood Safety Standard

Retention Structures

Optimizing the Operation of Retention Structures
Groundwater Defence

ogrbPE

At the end of the welcome page you will find a littkthe Cost benefit analysis (see chapter
cost benefit analyses). Depending on interestgamiolems of the user, any different measure
can be chosen by only a mouse click which opengva page presenting data for more

specialized questions.
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- Adapted Land Use

ssland (like Floodp s Jiaaae

o e g

What is land-set aside?

Figure 1: Selection of a measure to open a new fuagpecific application

The formal structure of the measure page will liaimed. This will help the user to find its
way. The pages are structured in:

* General description
* Proand Con
» Literature and links
e Case studies

On each page, there is a back link (in case of kg pages even two) that guides you back
to the welcome page, where you can select anoteasune. At the end of each created page
within SAWA, the logos and the reference to théharg can be found (Figure 2).

back to the list of measures/ SAWA profile

This entry is a contribution from SAWA Project

nvesting in the future by working fogether for a sustainable and competiive regior
- www.sawa-project.eu

EUROPEAN UNION
Eurapean Regional
Develogment Fund

Figure 2: Back link and presentation of Logos anéhd of a measure page

6. Linkage

Many measures contain figures or pictures whichtrdmute a better understanding and
clearness of the measure. Besides, there are nmsywithin the text showing:
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Links within Water Wikis;

* to other measure described by SAWA (exanhaescastingDecision Suppojt
e Towards detailed descriptions of SAWA case studi@ecision Support
SystemAVIDST Swedeh
Links to external websites:

» Links directly to online bibliography (e.glood and Risk Mapping Sweden
» Links to producers, organisations (eMgll, European Soil Port#BR)

» Links to education platforms (e\g\Wa)

* Links to videos (e.dDeep Watey

» Links to presentations (e.@reen roofs and Rain gard¢ns

» Links to further relevant websiteSAWA homepage

The links are both located within the text and undath figures. The most important links
are also listed at “Literature and Links”.

7. Content of Measure Description

7.1. General

As mentioned above, measure characteristics st#nt avgeneral description. Hereby, we
started with the main aim of a measure (e.g. rai@waanagement, protection of soil erosion
in agriculture). Subsequently, the contribution thle measure to flood protection is
demonstrated. It is shown, how water can be redaared/or discharged decelerated. Also
impacts on questions of the water frame work dvecare pointed out, if existing. Besides,
hints for the implementing are given, limitatiomse ahown and if nameable costs are listed.

7.2. Pro and Con

The Pro and Contra link enlists advantages andddisdages of measures. Thereby, the
measures are evaluated regarding:

 Impact on water balance / flood protection (positigffect for e.g. infiltration,
evaporation)

» Impact on eco systems (waters/ soils)

» Sustainability (long term effect, life span)

» Protection/impact of/on quality of resources (grwater/ soil)

» Operating expense, practicability (acceptance |avisity of area)

» Costs and required space (additional space neg@¥sar

* Maintenance expense (or upkeep)

* Impact on climate (e.g. CO2 reduction)

» Impact on characteristic landscape (recovery effect
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7.3. Literature and Links

“Literature and links” contains mainly all sourdes the measure descriptions. Furthermore,
links to relevant SAWA projects, examples and pomitg, organisations and unions are
enlisted.

7.4. Case studies

“Case studies” primarily lists projects within SAWA the following description you can
find short remarks to the project, a referencehto SAWA website and detailed information
about the measures (extensive reports, presemgatidfterwards, further projects are shortly
described and linked as well.

7.5. Examples

Two sites are exemplarily selected to illustrage ¢bntent.

7.5.1. Example ,Public Engagement*

First of all, there is a short introduction abdu¢ tneaning of Public Engagement. Afterwards,
the three items information, education and parditgn are presented in more detail. The list
of possible information shows already the tightrestion to the SAWA project. It is linked
towards flood animation studio (Figure3 point 1 aiso flood walk (Figure 3 point 2) as
example for possible information strategy. The fgguwf the booklet “Flooding and
Agriculture” (Figure 3 point 3) represents the feswf the SAWA project. At the item
“education”, the division into three sub items sahainiversity and officials simplify the
general view of the user. For each target group SAWA projects are already linked within
the general list (e.g. dyke defence class (Figupoifit 4), Master Course Integrated flood
Risk Management (Figure 4 point 5)). At the thitdm “participation”, there is a direct
linkage towards the site Flood Risk Managementg$>(&igure 4 point 6), where you can find
detailed descriptions of associating the publig.(&RMP Sweden Lake Vanern, FRMP
Wandse Germany).

The next item points the brief explanation of tlimaept of Sustainable Education Centres,
which have been mentioned within SAWA.

The seven case studies from the SAWA project shmmitide range which is addressed by
the item “Public Engagement”. Here you will findaag links to more detailed information,
which range from posters (Figure 7 point 7), tospreations (Figure 7 point 8) videos (Figure
8 point 10) and demonstrations (Figure 7 pointA)the end of the page you will find the
backlink to the welcome page of SAWA and EU/Intgrkt®gos (see Figure 2).
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Content @_ "

EXPORT ¥ MORE ACTIONS ¥

» Search 3 5
e Public Engagement Abtachamsenits (
= About Us # 7 image files

= Water Wiki Siog

General description

= Discussion Forum

Today people often do not have any relation to the river they live nearby. Knowledge and comprehension of possible danger and the
handling with floods is missing, especially in areas, where a flood haven't occurred for long time. Information and education fs necessary to
raise flood risk awareness. Depending on target group (e.g. pupil, residents) different approaches were used. The questions of interest
depend of the local situation and can bee e.g.:

© What does flood and flood risk meanT

= Articies o When does flods occure?

= Top 10 © Which areas are at risk?

= Editorial tean o Which safety measures exit?

= Hot Topks © How can | protect myself and my property?
= Guidetines

Baside rafsing it is-impartant to involve public in P and decisfon processes (participation). Especially public
involvement at early stage can help to avoid conflicts and to improve the understanding for necessary measures. This is one demand of the
fiood directive (FD 2007) and was sometimes neglected in the past years. To improve both information/ education as well as participation a
new approach, sustainable education centres were established (description below).

# Events Etra

DR Information
To fill the lacks pointed out before information and education of different groups are n
puplls, residents, students, farmers, public authorities, engineering consultants. Dependi|
amaount of information/ education differs. There are a lot of different approaches, most
suftable measure. information is possible e.g. through:

information brochure/ poster

fble target groups were a.g.: children/
get group the content, format and
howaver choosing of the local best

= Listing
- tielp :
L fiiredan Facn o exhibition/ presentation/ performances (like flood animation studio}
o guides to visit the local problems/ developments (e.g. flood walk)

o infarmative meeting (like annual day of the water body)

ovoter
Creation date: 2012/03731
20:21

Creator: uirike Tweynert

Last Edition: 2012/05/14 09:17
Last Authior: wirike 2weynert

Fooding Sustainabiity

ALL ARTIC

Agricuture Benchmarking
Cimate Change Decentralized
Besatination Development
Energy Engineering
Environmant
Environmental_Management
Featured_Articies Finance Flood
Adaptive Architecture Fiooding
Gender Groundwater
Groungwaler Defence Health
History tot Topic Hydrausics

IWEM  Ingustrial  Infitration
Infrastructure Law
reesiencpll e
Micrabiology  Micropolutants:
Flooding and Mdennium_Development_Gosts
Modeling  Monitoriog  Nano
Latest Articies AQHCLJ“UIQ Poucy  Polution  Raimwater
Most Viewed At ‘&'——— Reguation Pisk Management
Latest mnnu::a “""-"‘”‘“ Rivers Samitation Sustainabiity
Latest Blog Posts. Techneiogy Toots-Panming
Urban  Utdities Wastewater
E Treatment Water_Loss
1 . “* H i
Figure 3: Screenshot of measure “Public Engagenigt
%) Public Engagement =S
Datei Bearbeiten Ansicht Chronk Lesezeichen Extras Hilfe
= E
2]
EXPORT ¥ MORE ACTIONS ¥V M ANNOTATIONS :r::ld::g’:w::’:re“( flood

Join our ma’"ng list = = S
] Landwirtschaftskammer
ail add 1Nxedersaqhsen =

f| Fisure : Brochure cover: ‘Rooding and Agriculture" (LWK Niedersachsen)
|

Education

Like information education is necessary for different target groups. the flood risk awareness has to be improved (e.g.
pupils), the knowledge of e.g. officials has to broaden (e.g. missing experiences with non structural measures,
connections between flood risk and water framework) and experts have to bee trained. Examples for education
strategies of different target groups ( from SAWA):

school

o waterlessons (e.g. Nethgrtands Zui
o dyke defence dlass
o interactive learning with a flood model (e.g. Floodville)

o computer based educational games (e.g. Erik de Eend)

o exchange programs

o Master Course Integrated Flood Risk Management /
o Edlearning

g. Master Course Integrated Flood Risk Management

g. Flood manager(suitable not only for students)

o information networks (Viwa)

o exchange programs
© excursions

@nd Dylan the duck)

university

officials
o for public (e-g. de: flood protection within the L {ng)
Participation

There are different possibilities to involve the concerned stal 7 the decision process regarding questions of

flood protection or water frame work directiv; g of flood risk plans the
participation plays an import role (see FRMP). Ttxcan be ished a group of of different
groups (round table). Open participation of all people jally i ing for ) is possible in work

shops, were ideas can be collected or planing scenarios can be discussed. It is possible to involve different groups (e.g.
youth panel) and focus with them on separate questions of the whole topic.

Figure 4: Screenshot of measure “Public Engageni6t”

governance  safety  sludge
standards surface infiltration

T
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Figure 2: Round table of the Wupperverband (Germany)

Seminars
Day of the Panie
Ly e e 18

regarding the river Panke (Germany) (Sieker)

Sustainable Education Centres (SEC)

education centre d education materlal for the public. The overall aim is the
integration into the loca culture, to develop a “water culture” that recognizes waters and floods as qualities of the area
and provides approaches to adapt to and live with it. SECs could be at public
either a5 a virtud (www) or a real office. One of the main task of a SEC are Inftiation and coordination task. As well SECs
ops, excursions, talks or establish a recurring memorial day and

<can ady owm
coordinate the activities.

Figure 4: SEC-concept and role of SECs: Connecting people, groups, institutions, tasks projects and other SECs,
SAWA end report (in process)

Literature and Links

© FD Rood directive (2007): Directive on the and of flood risks. p.27

© WFD Water Framework Directive (2006): Directive 2006/60/EC of the European Parliament and of the Coundil
s for the action in the field of water policy

© Bert Kappe, Teun Terpstra, Petra Paas (2005): Interactive Learning Groups, report of the Workpackage 24 project
in the Netherlands and Germany

© Brochure: Flooding and agriculture-How do | protect my farm?
© Ryer: Saxon Flood Centre Information

© BKS: Decentralized flood protection within the communal planning; documentation Nr. 43 (in German onty)
(content)

© http:/ .con bin/view/Artides.

© Information about capacity building

back to the list of measures/ SAWA profile

Case studies

Within the SAWA project 8 sustainability education centres have been established with different target groups. The
SEC projects were found in Sweden, Nethertands, Scotland and Germany.

1. Centre for climate and safety, Karlstad University, Sweden
Target goups for the SEC at Karistad universityhave been mainly sion: local and regional level and
students. The following activities were done:

© establish of national network for stakeholder in Flood risk management

exchange program B { -
© Flood walk in Karlstad city (see information and education)
 Flo game and researches night
L L R

Figure 6: Screenshot of measure “Public Engagenidft”
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Figure 5: Gymnasium pupils preparing for the Floodville game during ReseaggH€rs night 2011 (SAWA endreport- in process)

2. Delfland Mobile flood exhibition, Netherlands
The water board of Delfland built a mobile exhibition on gujfainage system to explain his work to the people in the

local area. It s planned to connect the SEC with the Demd operational water management system and make it more
attractive for water professionals (presentation; poster)

3. Dyke protection training centre, Hamburg, Germany
The concept of the Dyke Defence Class for pupils aims to improve the knoweage ftorm surges in the
considered area. The concept consist of 3 steps:

o preparation in dass (educational material)
o dyke excursion (experience)
o dyke defence - understanding of dyke protection (at training centre for dyke safety)

Within a pilot project the concept was shortened implemented in a 8th grade dlass.

© application of DykingCrates (dyke models) in school
© aDykeDefenceRally, carried out on the premises and with the equipment of the training centre for dyke safety

(poster)

4. Flood animation centre, TUHH, Hamburg, Germany
The flood animation centre is composed to the two main elements:

o flood cylinders (connected to a GIS flood map and possible to fill with water inreal tim
o flood animation box (designed as a living room with e.g.audio effects and anjget®ns, videos)

Test persons in the box confirm their low flood preparedness ty to actin a structured way (link). Further
activities with a mobile road show are planned (find a simulation Rere or link).

5. In Deep Water, Heriot-Watt University, Scotland
Interactive workshops (using two flood models) were delivered by practising engineers and students in 4 steps:

Figure 7: Screenshot of measure “Public Engagent#6t”

Public Engagement - Water

Datei Bearbeiten Ansicht Chronk Lesezeichen Extras Hiife

lla Firefox

(8] x]

EXPORT ¥ MORE ACTIONS ¥
© abriefi to flooding (p
© a demonstration of how flooding can occur away from rainfall (on model)
o discussion of ways to address flooding (presentation)
o simulation of flooding prevention measures (on model)

In different sessions (e.g. at schools, science festivals, open days) more than 4000 people were reached. Opportunities
for future e.g.:

o use model for issues around urban drainage
© use model for student teaching
© involve model in a national road:

The SEC project, Zht together a team of civil engineers with an interest in public engagement.
Watch a5 min film presentation about the project.

6. The city is full of water, County Administrative Board Vistra Gotaland, Sweden
Stan e full av vatten (The city is full of water) is a mobile exhibition produced by The Vandern Museum in LidkGing and
SAWA partners. The exhibition highlights the problems of flooding from the situation in Lake Vanern. It contains e.g.:

o flood model
o slideshow of historical floods

poster

7. Virtual centre for integrated water management (ViWa), Leuphana University, Germany

The virtual sustainablility education centre provides i ion about flood risk for students and
professionals. The main rubrics the platform consist of were:
projects, , higher ion, sof events, tips,li and links.

The platform contains specific learning materials and tools as well as addresses of professional networks and events and
can be used and developed by interested persons. The platform will be maintained in future. (tink)

Figure 6: Screenshot of the Event rubrics

8. Keringhuis- Water Management Information Centre, Netherlands
As result of the SAWA project in the existing an video will be installed. (tink)

Figure 8: Screenshot of measure “Public Engagent@6t”
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7.5.2. Example “Conversion to Extensive Grassland”

After a short description of the measure, many @viare given for their implementation
(Figure 9 point 1). Thus, different management opputies were presented (Figure 10 point
2) and cost factors were revealed (Figure 10 @®)inMany positive effects can be found (e.g.
reduction of water and nutrient flux) (Figure 1limiat), whereas a clear disadvantage can be
mentioned by the loss of the farmer's income (gt point 5). The item “case study”
shows a short description of a special SAWA projetted to a detailed project description

(Figure 11 point 6).

£) Conversion to Extensive Grass Land - Water Wiki - Mozilla Firefox

Datei Bearbeiten Ansicht Chronk Lesezeichen Extras Hilfe

- Water Wiki % | ("} conversion to Extensive Grass Land - W...

(8] ]

w.iwawaterwik.org/xwiki/bin

© wiki ¥

M SPACE: Atides ¥ - [l PAGE: ConversiontoextensivegrasslandforFloodRistManagement

INFORMATION RESOURCE & HUB FOR THE

B WATERWIKI

Do Conversion to Extensive Grass Land
= About Us

= Water Wiki Bog Content Table

p o Conversion to Extensive Grass Land

= Discussion Forum

o General description
o Pros and Cons

© Pros
r" ARTICLES o Cons
o Literature and Links

= Articles o Case studies

= Top 10 o Conversi ivegr: orFloodRisk t
= Editorial team
® Hot Topics General description

= Guidelines

Conversion to Extensive Grassland means changing arable crop to permanent grassland, which is either no
grazed or has a low stocking rate and zero or low fertiliser input. The main focus of the measure is reducing
erosion of soil particles and decreasing losses of nitrate and phosphorus. High nutrient input leads to
eutrophication, one of the main problems of water quality (WFD 2009). Flood protection is a secondary effect
of the conversion to extensive grassland, through increased infiltration (additional preventing soil silting) and
slowed down surface runoff due to high roughness. The hydrologic- hyd|
vegetation, the soil condition at the time of conversion (compressiol
The method is applicable to all forms of arable farmland (especially s|
grazing land). Attention is necessary if the field contains endanger
the greatest on sandy and silty soils that are most prone
effects in medium (flood protection) to long te) Crease nutrients).

B events

= Events Extra
= Guidelines

= Listing
= Help
= Discussion Forum

Introduction of land set-aside:

o Develop a site- and open space typical and species-rich permanent grassland,
o When possible, use only seed from the area, altematlvely, application of meadow cut (hay harvest).
o The of grassland species from the seed bank or through
g! should be addif
o Previous impoverishment of the sn;e by blomass removal over two to three times cut per year between
the end of May and October,
o About 10 to 50 m distance from i ping to il
prevent the risk of eutrophication,
o The steps to take care of development activities shall be based on the location and target habitat types

‘ RESOURCES

arable land yto

Contact Us

REGISTER LOG-IN

search...

Content
EXPORT ¥ MORE ACTIONS ¥ B ANNOTATIONS
ABOUT THIS ARTICLE

0 votes
Creation date: 2011/01/27
12:21

Creator: Scott Arthur

Last Edition: 2012/05/10 10:58
Last Author: ulrike zweynert

ARTICLE OPTIONS

Report abuse &

TAGS FOR THIS ARTICLE

Flooding Risk Management

ALL ARTICLES TAGS

Agriculture Benchmarking
Climate Change Decentralised

Desalination Development
Energy Engineering
Environment

Environmental_Management

Featured_Articles Finance Flood
Adaptive Architecture Flooding
Gender Groundwater
Groundwater Defence Health
History Hot Topic Hydrauics

Hydroinformatics  Hydrology
IWRM  Industrial Infiltration
Infrastructure Law

Management Membranes

Figure 9: Screenshot of measure “Conversion toneite grassland” 1/3




SAWA Wiki — Database on Adaptive Measures

) Conversion to Extensive Grass Land - Water Wiki

Datei Bearbeiten Ansicht Chronk Lesezeichen Extras Hilfe

ozilla Firefox

EXPORT ¥ NORE ACTIONS ¥

of the conversion to extensive grassiand, through increased infiltration (additional preventing soil ilting) and
slowed down surface runoff due to high roughness. The hydrologic- hydraulic effect varies depending on the
vegetation, the soil condition at the time of conversion (compression, water conductivity) and the season.
The method is applicable to all forms of arable farmland (especially suitable for land historically kept as
grazing land). Attention is necessary if the field contains endangered arable we Benefits will be Agricuture  Benchmarking
the greatest on sandy and silty soils that are most prone to erosion. Conversion| e grassland Climate Change Decentralised

effects in medium (flood protection) to long terms (decrease n Desalination  Development
« Listing Energy Engineering

. Hep Introduction of land set-aside: Environment
0 5 e T Environmental_Management
o Develop a site- and open space typical and species-rich permanent grassland, Featured_Articies Finance lood
o When possible, use only seed from the area, alternatively, application of meadow cut (hay harvest). Adaptive Architecture Flooding
o The spontaneous development of extensive grassland species from the seed bank or through Gender Groundwater
W resovrces immigration should be additional approved, Groundwater Defence Health
o Previous impoverishment of the site by biomass removal over two to three times cut per year between History Hot Topic Hydrautics
= Listing the end of May and October, Hydroinformatics  Hydrology
o About 10 to 50 m distance from extensive developing Grassland to intensive arable land necessary to IWRM Industrial  Infitration
prevent the risk of eutrophication, Infrastructure
| o The steps to take care of development activities shall be based on the location and target habitat types ~ Management
(e.g-thin mountain meadow, mesophilic grassland) Microbiology  Micropolutants
o Extensive or less intensive use or no use of pesticide application, saving manure management, R Deehpets coo)
- Hep drainage, leveling the ground relief, plowing up the grassland UTELE NTETS G5
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o Mowing of plots as possible from the inside ou! one to the otherside, Water_Quaity
WATERWIKI NEWSLETTER o As possible use of cutting, not beating mowing machines; owing machines, Water_Resources Water_Reuse
o Cutting height of not less than 10 cm,
| o Removal of the harvest
Join our mailing list /
[email address Cultivation pastures: i

UBSCRIBE . standards surface infiitration

o Year-round grazing,

o Stocking capacity not more than three cattle per hectare,

© Use as permanently pastures is possible, exclude unused edge strips and waters,

o Avoid soil compaction by grazing animals or driving compaction as a reylt of fertilization, mowing,
haymaking etc.

= Events Extra

= Guidetines ALL ARTICLES TAGS

P o<

o varying seed cost depending on seed (special flower-filled mixture can cost 10 to 15 times the usual
mixture)

o Process costs: depending on the size of the cultivating area,

o promotion possible depending on the landscape (nature protection area) and use of the extensive
grassland (e.g. 124€/ha for 5 years)

A cost benefit analysis has to be done separately for each individual project. A possible procedure and the
coast range for alternative solutions you will find here (link).

Pros and Cons

Figure 10: Screenshot of measure “Conversion tensite grassland” 2/3
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Pros

o Permanent vegetation cover minimises the erosion of soil particles
o Groundwater protection trough reduction of nitrate leaching,

o Reduction of phosphorus losses in surface runoff

o Increase the infiltration of rainwater by high roughness and prevented soil silting,

o Reducing the flow velocity of surface run off

o Improvement of habitat and biotope networking function for plant and animal species characteristic of
open land (particularly potential grassland bird- nesting areas, bird resting places),

o Appreciation of the landscape and increased the effectiveness of the experience of landscape
(depending on the grassland proportion of the landscape)

o Easy to implement and maintain

Cons

o Loss of income for farmers (depending on the agricultural structure and crop rotation).

o Harvest reduction possible, depending in site-specific yields, crop rotation and the possibilities of
using pasture yield (feed, biogas)

o only slow (mores than 10 years) reduction of soil phosphorus content (for soils previous intensive
fertiliser) caused by low off- takes by extensive systems

Literature and Links

© WFD (2000): Water frame work directive, Directive 2000/60/EC of the European Parliament and of the
Council of 23 October 2000 establishing a framework for Community action in the field of water policy
© SIEKER, F. (2007): e von Acker in ives Griinland", In: Istitut
fiir , Hydrologie und Landwir i icht zum

jurch i in der Flache unter besonderer
Beriicksichtigung naturschutzfachlicher Aspekte - am Beispiel des Flusseinzugsgebietes der Mulde.”
© DWA Deutsche Vereinigung fiir Wasserwirtschaft, Abwasser und Abfall (2005) Dezentrale MaBnahmen
zur Hochwasserminderung,
© Floodplain Management
© Macleod, C.J.A. 1, Blackstock, K.L., Haygarth, P.M.(2008): Mechanisms to Improve Integrative
Research at the Science-Policy Interface for Sustainable Catchment Appendix 1, link
o Reisinger (2009): Kosten zur Biodiversitatssicherung (in German)

Case studies
—
Floodplain management Elbe, Germany

A SAWA case study was done by the Chamber of Agriculture, Lower Saxony (Landwirtschaftskammer
Niedersachsen), Germany. The study is related to the SAWA-Project ,,Flood control and prevention in
cooperation with rural development to reduce the inundation risk on agricultural land*.

With the increase of extreme rainfall due to Climate Change, the issue of nutrients and pollutants
distribution on farmlands in floodplains is becoming more important. More information is necessary on how
these flood plain areas can be successfully used by farmers, as they are an essential part within integrated
and sustamahle tand use. This pro]ect will provide recommendations on how to integrate sustainable water
risk data into a spatial land use management for rural

characterised ﬂoodplams. detalled description

Figure 11: Screenshot of measure “Conversion tensite grassland” 3/3
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8. Cost -Benefit Analysis

The procedure of “Cost Benefit Analysis® is illusted by a defined example. The user opens
the page “Infiltration and Retention structuresig(ife 12 point 1) and scrolls to the item
,COSts". Here, not only cost ranges will be presdnbut also information can be found
indicating that a specific cost-benefit analysis feach separate project has to be
accomplished. Pressing the related button (Fig@re@dint 2), the user arrives at the “Cost-
benefit analysis” page concerning the main aspa&cssich an analysis (Figure 13 point 3) as
well as a possible approach for realisation (“Caselies”) (Figure 14 point 4). Another link
(Figure 14 point 5) presents an overview about abatternative project solutions which may
be considered for own cost-benefit analysis (Fidgitr@nd 16).

?) Infiltration and retention structures - Water Wiki - Mozilla Firefox
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Semi central Trough Trench Systems are applicable for management of rainwater discharges of bigger areas,
where a direct management on-site is not possible due to a lack of space and/or improper soil
characteristics. The underground storage allows a higher retention of water than ponds, which can be vital
especially by throttled discharge into sensitive (e.g. small) waters.

Figure 9: Semicentral trough trench system business park Hoppegarten near Berlin, Germany (sieker)

Figure 10: building up of a semicentralen trough trench systems, Kupferzell, Germany (sieker)

Costs

The costs for the construction of a swale lay in a range of 10Q.200€/m? ( storage volume), for swale - trench
systems the price is between 300 and500€/m* (DWA 2 - Additionally there are costs for maintenance,
which are minimal for swales and filter #fips. A enefit analysis has to be done separately for each
individual project. A possible procegdre a coast range for alternative solutions you will find heraglink).
Pros and Cons @

Pro

o especially filter strips and swale are easy to build and maintain
o lower demand of space by additional underground storage

Figure 12: Screenshot of part measure descrifiidiftration and retention structures”
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Flooding protection measures are often expensive. A cost benefit analysis can help to prioritise flood
protection measures. Within the SAWA project an approach for cost benefit analysis (CBA) of flooding
protection was developed (find the description under case studies below). In the following, some aspects to
i consider making a CBA are shown and some difficulties are pointed out.
Compared with conventional flood protection measurements (e.g. retention basins) local decentral solutions
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= Guidetines track of all costs.
Some measures have a positive secondary effect on flood protection but are constructed mainly for other rerestire senchmarins
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Figure 13: Screenshot of description of Cost be¢aetlysis 1/2
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o reducing of heat island effect (green roofs)
o improving structural diversity and biodiversity

o improving habitat functions for animal and plant species
o space for recreation

Nevertheless one should include theese aspects trough a qualitative assessment in a cost benefit analysis.

Coast range for alternative solutions regarding flood retention you will find here.

T,

o Guidance on how to perform a Cost-Benefit Analysis of alternative flooding protection measures, Sweco
Envirnomenta AB for Karlstad Kommun, 2011 link

Literature and links

o Development and testing of a life cycle cost calculation tool, EU- project SWITCH, report

o Principle of cost benefit analysis regarding rainwater management link

o DWA Deutsche Vereinigung fiir Wasserwirtschaft, Abwasser und Abfall (2005) Dezentrale MaBnahmen
zur H i g, Kapitel 5 & p.114- 119

o Economic valuation of dike relocation at the German Elbe (presentation including example for coast
benefit analysis of dike relocation

o Sieker, F., Schlottmann, P., Zweynert, U. (2007): Okologische und dkonomische Vergleichsbetrachtung
zwischen dem Konzept der konventi gung und dem Konzept der dezentralen
Regenwasserbewirtschaftung, UBA Texte 19/07, 130p.

backlink SAWA Waterwiki start page

Case studies

Cost- Benefit Analysis Guidance from Sweden
Within the SAWA project a guidance document for CBA of flooding protection was prepared in cooperation
between Sweco and Karlstad community. The procedure for CBA includes following eight steps:

o modelling of flooding scenarios (for different return times)
o of i (damage costs)

o calculation of risk costs

o identification and design of flooding protection alternatives
o

°

cost estimation of pi (e.g. monitoring)
Modelling of flooding scenarios with respect to identified protection and of
ic benefits (risk ion) for each i
o calculation of net present value and societal profitability
o ranking and identification of the most beneficial alternative

An Excel tool has been developed to assist in performing the CBA calculations. full text

backlink to list of measures/ SAWA profile

Figure 14: Screenshot of description of Cost be¢aetlysis 2/2
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Matrix Decision Support Tool for
Evaluation of Environmental, Social
and Economic Aspects of Land Use

%) Cost range of measures concerning to flood protection - Water Wiki - Fiozilla Firefox
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Within SAWA project a Decision Support Tool has hekeveloped which is
able to support the decision making process duitmgd risk management
planning cycle fittp://www.swedgeo.se/upload/publikationer/Varid/gc |-

V613.pdj.

This tool is a matrix based guidance tool whictdgeshe user through the

decision making process.

When it comes to the decision upon the most apatepadaptive measure or
set of measures cost aspects do play an impodéntSupported by precise
key cost indicators, presented in figure 15 andali@rnative measures for a

specific problem can become evaluated and compared.
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Cost range of measures which (partly) concern to flood protection

Measure unit Cests
trom L]
§io rmge capacily in sewerage sysem m o€ A0, €
- [reteatica basis (earth Bavia) nt 7€ 50, €
Ussealing measires o 3,€ 50 €
swales m3 100, € a0, €
Swale Trea ch Sy em n* 0, € 500, €
Rain water hary esting {only tank/csten) m* A0, € b €
| [Green roofs n* 15, € 50, €
|
Table 1: Measures in urban areas ([DWA 2005)
Mo s re Costs
from o Average
Diggmg draim trenches 16 /m* il He/m
Oram files{deiwvery and disp lcing) 10 &/m 136/m 11 &/m
|Supply and displicng of header pipe 6 &fm BO/m 150 Gm
Oram mouth to coliection drain 2106/pes, | 300 €/prs, | 235 C/pes,
DOranage mipeclion pipe 52 6/pes. B ifpes. & Cfpes.
{inspection th =t for landdmin B0G/pcs. | 1150€/pes. | 900 pces,
Maintesce 11 G/m 1 &/m 13 ¢/m

Table 2: Costs of drainage of agricultural areas (DWA 2005)
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Table 2: Costs of drainage of agricultural areas (DWA 2005)

Maasure |unit o8ts
fram to

Restoration (with reformation of smaller streams, oxbeow Regutation | Rek: Managsment

reactivation, total length 45 m - 2000 m) 130,-€ 500,-€ Rivers Sanitation Sustaimabiity
Lotest Events Upioad Relu(iiono! dyhe Technology Tocis Planning
Latest Hog Posts Retentien reinforcement in the fleodplain Costs are only individually determined Urban Utiities  Wastewater
Treatment Water_Loss
Table 3: Costs of restoration (DWA 2005) Water_Qulity
Water_Resources Water_Reuse
Measure Unit Water_Suppty
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swale slorage £ € arinking water fiood

field stor: € governance  safety  sucge
E small flood defeation reservoir - € standards surface infitration

Table 4: Retention in local storage (DWA 2005)
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Table 5: The cost of various BMP (not including land cost) from Review BMP Daywater

Literature and Links

© DWA Deutsche Verainigung fiir Wasserwirtschaft, 4
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