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process with local experts (Research project 'COMTESS')

Water retention area at the primary sea wall with the delineation of the retention area and the land use as developed in a participatory

Water retention polders to improve water management (LsloJl)

Polder zum Wassermanagement entwickelt durch lokale Experten (Nordsee Region)

Water retaining polders to reduce flood risk due to heavy rainfall or runoff at high
tide in embanked coastal lowlands. Delineation of the retention area and land use
within the retention area was developed in a participatory process with local experts.

In the 19th and 20th century land was reclaimed from the sea to make use of the exposed
fertile soils for agriculture through a process known as ‘impoldering. The reclaimed land is
now characterized by intensive grazing and cropland. This is a region where agriculture is the
most important form of land use. However, the land needs to be regularly drained. Given the
expected increase in precipitation in winter due to climate change, the corresponding
increase in freshwater discharge needs to be managed. Furthermore, the periods when
natural discharge into the sea oc-curs are likely to decrease - because of rising sea levels
also caused b?/ climate change. Consequently, in winter and spring, greater quantities of
freshwater will need to be pumped into the sea rather than discharged naturally at the low or
‘ebb’ tide. Specially embanked water retention polders will be required to temporarily
impound water as part of a multifunctional approach to coastal zone management.

Purpose of the Technology: These retention polders could be a cost-effective alternative to
exPensive invest-ments in extra pumping capacities to prevent submergence of low-lying
cultivated areas. The primary aim is to restrict floods to the retention polders when the
drain-age network is overburdened and cannot deal with the predicted extra demands in the
future. The high evapotranspiration from the open waterbody, and the reeds growing within,
will also help with reducing the amount of water. During dry sum-mers, the water in the
retention polder could also be put to creative use as a source of irrigation. Another potential
advantage is that subsurface saltwater intrusion in the region could be prevented by the
freshwater-filled polders. During extreme storm surges and in the rare case of breaches in the
sea wall, the retention polders would serve as an extra line of defence by holding seawater.

Establishment / maintenance activities and inputs: An embankment enclosing approx. 500 ha
will be able to store up to 2,500,000 m? of water. This will improve the drainage of an area of
approx. 49,000 ha. The invest-ment for building this water retention area is high - but for the
reasons stated it serves a necessary purpose at a cost which is lower than the alternative -
increased pumped drainage installations. Maintenance costs will be lower than the drainage
alternative as only the integrity of the embankment needs to be monitored regularly.
Currently, agricultural land use within the polders is adaryted to higher water levels and
occasional flooding. Within the embanked area there will be a change from the current use of
mainly crop land to extensive grazing, open water and reed stands.

Natural / human environment: Some parts within the retention polder will be used for
agricultural purposes, while the wetter parts will be set aside. In these latter sections,
undisturbed natural regen-eration will take place. A landscape comprising various different
elements, without any extreme forms of intensive land use such as large areas of
rr:jodnocultgres will be the result. Thus requirements for agricultural use and tourism will be
addressed.
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Detailed view within the water retention area with the delineation of the retention area and the land use as developed in a participatory
process with local experts (Research project 'COMTESS')
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The figure shows the study region, located on the North Sea coast.
The whole area is protected by a sea wall (grey). Crop fields (yellow),
grasslands (green) and the drainage system (light blue) char-acterize
the region. In contrast to T_GEROO1en and T_GER002en small water
bodies (blue) surrounded by reeds (brown) act as water retention
polders. Agricultural land use in some retention areas is adapted to
the ground water levels and flooding frequencies. This results in parts
of the retention areas being taken out of agricultural production and
undisturbed development of natural habitats occurring. In other parts
of the retention areas extensive grazing or reed farming will be
practiced. This leads to a mosaic of different land uses in the
landscape. Retention areas of 500 ha are able to store up to
2,500,000 m* water. The height of the dams depends on the elevation
of the landscape but in general a height of less than 2 m is sufficient.

Location: Krummhorn. County of Aurich, Lower Saxony

Technical knowledge required for field staff / advisors: high (To
generate income in the retention area (without existing agricultural
methods))

Technical knowledge required for water board: high (To build a new
adapted drainage system with retention areas)

Main technical functions: control of dispersed runoff: retain / trap,
control of concentrated runoff: retain / trap

Secondary technical functions: increase / maintain water stored in
soil, increase of groundwater level / recharge of groundwater, spatial
arrangement and diversification of land use

Dam/ pan/ pond

Height of bunds/banks/others (m): 1
Width of bunds/banks/others (m): 2
Length of bunds/banks/others (m): 13000

Construction material (earth): sand core and clay cover Author: Udo Schotten

Specification of dams/ pans/ ponds: Capacity 2500000m3
Catchment area: 49000ham?2
Beneficial area: 49000ham2

Other specifications: size of retention area (embanked area): 500.00
ha

Change of land use type: Within the retention area the conditions are
wetter than before. Therefore the agricultural land use needs to be
changed to an adapted land use.

Change of land use practices / intensity level: Under the wetter
conditions only a less intensive land use is possible, e.g. no crop fields
but instead extensive grazing or cessation of agricultural land use.
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Under wet conditions in the retention area a crop
production is not possible any more.

Under wet conditions in the retention area an intensive
fodder production is not possible any more.

Under wet conditions in the retention area the optiomal
fodder quality can not ensured any more.

Regarding crops: The retention area is used for excess
water and may be flooded during growing season.

Only adjusted land use takes place, therefore the expenses

are reduced nearly to 0.

Due to land use adapted to the conditions the typical land
use is not possible and a diversitfication will take place
with reed mowing and extensive grazing in the retention

area.

increased

Diversification of landscape by building the retention area
will increase the attractivity for recreation and tourists.

5/8



arz5lsSVI L, LVI

olall duaS
sl
ololl 839>
sl
aslol aadall /aus 9=l oliall sgimo
ay99xll sl
il
sl
all aglo,
il
a>gloll
sl
aadall caxi/ay il 8 agiasll 85l €
sl
il gguill
sl
wilguxll g gl
sl
Slooll £9i5
sl
owbicoW anesdl wllly 9ga Sl e lawl
sl
sl
&dgall g,ls ,LVI
(rulidly @99zl olall) oliall y3lgs ezl
.,,«Som.u.un _90.9_94_9.0 d.ﬁLa .,SJL?@ wladns
wlasdl s (9 Loy) Slaxll punse wolasl
18) seill s,z olil (8 wliliawall
(T ROPLV
sl
Ol Jeimy exas) Gl oYl Sl
o1l /an | apill audl Gle ) uall Sl
Reduced hazard towards adverse
reduced
events

v ol 8ale]

sl

7T plasil

wolaxil
velaxil

v improved

Typical for the region are wet situations. These typical wet
conditions are restored by cessation of drainage system
within the retention area.

Updwelling of saline groundwater is prevented by increased
water level in the retention area.

By water in the retention are the recharge of groundwater
will increase and prevent salinization.

Instead of pumping water into the sea a higher amount is
evapotranspirated naturally.

Typical for the region are wet situations. These typical wet
conditions are restored by cessation of drainage system
within the retention area.

By water in the retention are the recharge of groundwater
will increase and prevent salinization.

By wetter conditions the soil organic matter will be
increased.

By diversification of land use the number of species will be
increased, especially due to extensive land use.

By diversification of land use the number of species will be
increased, especially due to extensive land use.

By diversification of land use the number of habitats will be
increased.

Modelled is the global warming potential by gas emissions.
Not yet clear if it is benefit or disadvantage. Model will
show.

Water stored in retention area can be used for irrigation
during dry summer months.

Measured m3 of excess water in the catchment area,
leading to floods or needs to be pumped. Exact values from
modelling will be added as soon as possible!
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The benefits will be visible in an longer time frame. There will be benefits of the investments when considering sea level rise in the upcoming

100 years.
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The retention area will supplement the drainage of the arable
fields and pastures outside the retention area

How can they be sustained / enhanced? Combine with other
technical solutions for protection against flooding.
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Prevention of flooding during strong rainfalls and possibility to
irrigate during dry periods

How can they be sustained / enhanced? The larger the retention
areas are the more water can be stored
Prevention of salt water intrusion in the region

How can they be sustained / enhanced? Fresh water in the
retention areas prevents saline ground water from intrusion. Build
polders in areas where saline ground water intrudes.

Endangered species might obtain new habitats in the retention
area

How can they be sustained / enhanced? Extensive land use can
help to optimize the habitats for endan-gered species and
increase attractiveness for tourism.

Through investments in building retention polders the very ex-
pensive strengthening of the existing drainage system is no longer
necessary.

How can they be sustained / enhanced? By increasing the
attractiveness for tourism alternative benefits for land owner can
be generated.

Multi-functional land use in the catchment and in the retention
area

How can they be sustained / enhanced? Support farmers with land
in the retention area (e.g. financially or with additional

agricultural land outside the retention area). Sup-port discussions
between farmers' associations and nature con-servation agencies.
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The retention polders will change the landscape and this may
reduce the value of the region for tourism Include tourist concerns
within the retention area (accessibility, information,
attractiveness)

Endangered species might lose habitats when building up the
retention polders Do not build a retention area where endangered
species live

Loss of livelihoods Retention areas should be planned for parts of
the landscape without settlements
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Loss of land for agricultural production Create retention polders
where the productivity is already low. Encourage alternative land
use (for example reed production) in the retention polders.

High water levels (especially with changing levels) may generate
high emissions of greenhouse gases. Ground water levels should
kept stable near to the soil surface.

Retention area is probably too small if pessimistic sea level rise
predictions come true. Increase size of retention polders.
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Approaches: Stakeholder participation in integrated assessment and planning of vulnerable coastal regions
https://qcat.wocat.net/ar/wocat/approaches/view/approaches_2597/

e University of Oldenburg (University of Oldenburg) - LilsJi

e Book project: Making sense of research for sustainable land management (GLUES)
e Sustainable Coastal Land Management (COMTESS / GLUES)
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