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recreational space at
Sava River in Zagreb
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¥ Primary functions and

key services

Flood mitigation and flow regulation: levees and dikes act
as barriers along the waterline, preventing floodwater from
overspilling. Longitudinal flood protection dams guide (chan-
nel) water-flow along river courses, preventing sudden surges
(Mazzoleni et al., 2017).

Erosion control: vegetation stabilises soil and reduces erosion
from surface runoff and wave action. Longitudinal protection
dams stabilise river beds and protect river banks from wave

action and water surges (Gebert & Groengroeft, 2020; Rimoldi et al.,
2021).

Infrastructure protected:

Transportation networks: protects roads, highways, railways,
and bridges from flood damage and erosion.

Safeguards factories, warehouses, and business districts from
water intrusion (Gebert & Groengroeft, 2020)

Energy infrastructure: protects power stations, and renewable
energy sites (e.g., hydroelectric plants, solar farms) from water-
related damage

Water infrastructure (supply and treatment): prevents
contamination and operational disruptions (Mazzoleni et al., 2017)

In addition it protects:

Cultural and heritage sites from flood risks
Agricultural land: shields farmland from flooding, preventing
crop loss and soil degradation.

Hydrological hazards:

» Moderate mitigation of pluvial flood (heavy rainfall), fluvial flood,
coastal flood (e.g., storm surge), surface runoff, fluvial sediment

transport, stream bank and bed erosion, sheet erosion and rill
erosion, gully erosion, coastal and shoreline erosion (including
freshwater environments), debris flood (volumetric sediment
concentration 20-40%), and debris flow (volumetric sediment
concentration >40%) (Gebert & Groengroeft, 2020).
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»» Whatis it?

Vegetated flood protection dams, dikes and levees are
longitudinal structures designed primarily to prevent
flooding.

Levees and dikes are types of embankments that hold

back water on one side, to protect land, often vegetated

to enhance stability and ecological benefits. Longitudinal
dams, a river training method, are built parallel to the flow of

a river to manage water levels and flow (Bakker & Vrijling, 2013;
Gebert & Groengroeft, 2020; Mazzoleni et al., 2017; Rimoldi et al., 2021).

Challenges this NbS addresses

* Floods — prevention/reduction;

» Erosion — prevention/reduction;

V¥ Site suitability,
scale and coverage

Regions dealing with hydrological hazards, depending on specific
needs and local conditions.

« Alluvial valleys (Mazzoleni et al., 2017)

+ Floodplains (Gebert & Groengroeft, 2020)
* Mountainous areas

- Urbanised areas

Ecosystem services

P Biodiversity support and habitat provision creation of
habitat.

P Water quality improvement: by filtering of surface-runoff
water (Rimoldi et al., 2021).

P Aesthetic and cultural value
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) ) Environmental impacts
; Cost-benefit profile (EU taxonomy)

™ Climate change mitigation

The construction of dikes and levees involves significant financial

investment. Below numbers are for low-land (large) rivers and their o Climate change adaptation

d|.kes. . ™ Sustainable use and protection of water and marine
Dike construction: resources

Grossmann et al. (2010) estimate the cost of building new dikes in o :

Germany at between EUR 1.5 million/km and EUR 2.8 million/km. O Transition to a circular economy

However, actual project costs can vary considerably. For example, : :

the construction of 8 km of dikes in the Garbe-Niederung area was & Pollution prevention and control

estimated at EUR 0.7 million/km (Tréltzsch et al., 2012). In contrast, a project ™ Protection and restoration of biodiversity and

in the city of Monheim on the Rhine—where the dike was both retreated ecosystems.

and rebuilt—was estimated at EUR 4 million/km for 3.5 km (Dehnhardt et al.,
2008).

Dike reinforcement: T Flattop allowing passage ) Typical cross-section of
Reinforcement measures tend to be more expensive. A German study on M i rosion ACOUPIIECON | 2 Vegetated river dyke
the Elbe estimated costs between EUR 4 and 6 million/km (Grossmann et al., Neural ependevel 3 wateriever | (RiMoldi et al. 2021)
2010), aligning with Dutch data that place reinforcement costs between - 3 F LTzﬁez%r;%“f[;g'gf'd'
EUR 3 and 5 million/km. Granular fill 7 Crea.t’ive Cor'nmons'Attri-
Maintenance: fiverbed bution 4.0 International
Annual maintenance costs vary between EUR 400/km and EUR 1,250/ License;

km (Tréltzsch et al., 2012), representing less than 0.5% of construction L i SR Schematic depicting

the cross section of
a vegetated levee

or dike, highlighting
the vegetal and
biodiversity elements
associated to this low
impact measure for
flooding protection
Image Credit: [Joanna
Organicinput o Curran], [2022]. Used
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costs. However, a Dutch study (cPs, 2000) estimated maintenance at
approximately 1.5% of construction costs.

Stabilization ———-—- Slock Bar's Maximati with permission;
Water Quality [ ——
Flood Control [ -

Habitat -

Main components

+ Foundation: the base layer, providing stability.

« Core: central part made from impermeable materials, like clay,
that prevent seepage of water.

» Embankment: provides the bulk of the structure.

« Crest: Top surface, used for maintenance access, roadways, or
as a recreational surface.

<4<

Levee system in Bayard, West Virginia (United States). Picture depicting the U.S. Army
Corps of Engineers, Baltimore District. personnel measuring erosion spots following a

high-flow event along the levee system. + Vegetation cover: Surface plants and grasses (on slopes and
Image Credit: [Sara Laza, U.S. Army Corps of Engineers Baltimore District], [n.d.], Free crest) help stabilise soil and prevent erosion, adding ecological
to use; benefits.
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